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By DAVID LINDO.
The faCt that highly characteristic coloured products are
formed when nitrites or nitrates are mixed with some of
the phenols in the presence of concentrated sulphuric
acid, may be utilised for the purpose of identifying the
members belonging to either class of bodies. Nevertheless,
although the oxides of nitrogen are often employed as
tests for some of the phenols, few of these reactions have
been made available for the purpose of identifying
nitrates and nitrites in solution, nor have they been suited,
so far as I am aware, as to their delicacy and general fit¬
ness, for such a purpose.
Sprengel, some years back, proposed carbolic acid as a
test with sulphuric acid for nitrates. The test, as described
by Fresenius and others, will not distinguish between a
nitrate and nitrite, and according to the directions given,
it is to be applied to the dry residue.
I have recorded in this paper the results of experiments
made with carbolic acid, orcinol, thymol, and a-naphthol.
The two last will be dealt with briefly, for they were found
of little value as reagents for the detection of nitrogen
oxides, and of no value as tests for the oxides of chlorine.
Reagents.
Carbolic Acid.—Calvert’s No. 1. 10 c.c. of the fused
crystals placed in 100 c.c. flask, some water added, then
25 c.c. 97 per cent alcohol, and made up to the mark with
water.
Orcinol.—This was in good crystals, almost colourless.
5 grms. dissolved in water and made up to 100 c.c.
Thymol.—10 grms. of good clear crystals dissolved in
97 per cent alcohol and made up to 100 c.c.
a-Naphthol.—1 grm. dissolved in alcohol and made up
to IOO c.c.
Sulphuric Acid.—Pure, sp. gr. 1-837 at 26°C. (a stronger
acid spurts too much). This is the sp. gr. of commercial
pure acid.
Solutions.
Potassic Nitrate.—1-8723 grms. of the pure salt dissolved
in water and made up to 100 c.c. Call this N2O5 dilution
100.

1-8723 grms. dissolved in water and made up to 20 c.c.
Call this N205 dilution 20.
Sodic Nitrite.—0-4053 grm. pure silver nitrite dissolved

in 100 c.c. boiling water. Added 0-1600 grm. pure NaCl
dissolved in a little water; transferred to 200 c.c. flask;
when cold, made up to the mark, agitated, let settle, and
filtered through dry filter. 0-154 NaCl was required for
exadt precipitation, but o’oo6 grm. excess used to ensure
complete reaction. Call this N20, dilution 2000.
Potassic Chlorate.—1-624 grms. of the pure salt dis¬
solved in water and made up to 100 c.c. Call this C1205
dilution 100.
These solutions were further diluted as required.
Method.
In all experiments 0-5 c.c. of the solution to be tested
was taken for each test. To this was added one drop of
phenol, thymol, or a-naphthol solution, but of the orcinol
two drops were added to the 0-5 of solution to be tested,
except in testing for chlorates, when one drop was used.
Two c.c. of sulphuric acid taken for each test in all cases.
Tubes
to | inch diameter were employed.* The tube
rack was provided with a wooden slide covered with white
paper ; this was placed behind the tubes. The solutions
were delivered from a 1 c.c. scale pipette graduated into
100 parts, the reagents from drop tubes with small aper¬
tures, and the sulphuric acid from a burette. The solution
was placed in tube, reagent added, and sulphuric acid run
in, the point of burette resting on inner surface of tube,
which was slightly inclined so that the acid might reach
bottom with as little disturbance as possible; the tap of
burette was turned on full.f After acid was run in, the
tubes, with white background, were placed in front of a
good light, so that the colour reactions might be properly
observed. These taking place at the junction of the two
liquids, bands of colour, often of great beauty and very
characteristic, were produced; the bands at first were
generally narrow and sharp, but increased greatly in
breadth and depth of colour after a time.
Three or four tests at each dilution were made together,
and a blank with the acid reagent and distilled water at
the same time, until the purity of the sulphuric acid was
placed beyond doubt. All experiments, results of which
are here recorded, have been repeated several times ; the
temperature at which they were made averaged about
26° C., and this should be borne in mind, since it is
possible that the delicacy of the orcinol test especially
might not be so great at a lower temperature as I have
found it to be at 26° or thereabout.
I have studied the colour reactions produced by the
* Inside measurement, not across the lip.
t The burette should be kept pretty full, so as to give sufficient
pressure to ensure a quick flow, otherwise the bands, instead of being
sharp and strong, will be diffused and weak ; this, at high dilutions,
mars the reaction.
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phenols and sulphuric acid with nitrites, &e., and the in¬
fluence of some other bodies in modifying these readtions.
Detedtion of nitrites, nitrates, and chlorates in presence
of each other. Colour readtions produced by oxidising
agents free from nitrogen with phenol and orcinol.
Table I.—Phenol and Nitrites.
NsOa dilution.

Faint pink band at first, faint green below.
Half an hour, pink band very distindt.
5 hours, the colour had faded away.
Good red and green bands at once. 1 hour,
50,000
very fine. 5 hours, much lighter.
Splendid red and green bands at once.
24
10,000
hours, the green band had disappeared,
replaced by blue.
Red changed to dingy
purple.
Very intense red and green bands.
24
2000
hours, blue band in place of green. Red
to dingy purple.
(Remarks.—200,000 seems about the limit for definite
reaction.
At 400,000 the bands were very faint.
The
conversion of green band to blue is not always apparent
at 10,000, at 2000 it is always observed ; in all cases, only
after a long interval).

Na05 dilution.

1,000,000
500,000

200,000

10,000
2000

Readtion.

At first nothing. After 9 hours, extremely
faint pink. 24 hours, no better.
At first nothing. After 4 hours, very faint
pink. 9 hours, more distindt.
24 hours,
no better.
At first nothing.
20 minutes, very faint
pink. 4 hours, fairly distindt. 9 hours,
distindt pink, orange tinge.
Not strong,
24 hours, no better.
Strong orange-band at once.
After some
time almost opaque.
As above but stronger.

(Remarks.—The colour is permanent.
500,000 must be
taken as the limit; even at that the colour is very pale.
At 1,000,000 the readtion is much too faint to be reliable).
Several tests besides those given in the tables were
made with intermediate strengths of N203 with phenol
and with orcinol, but it is considered the examples given
will suffice. With nitrites I have not gone lower than a
dilution of 2000 N203 ; results show one drop phenol or
two drops orcinol suffice to give intense charadteristic
bands with o'5 c.c. solution at this dilution, and experi¬
ment has shown the readtions are quite as good (with
orcinol better) at high dilution with these quantities of
reagents, of the strengths given, as with the same quan¬
tities of weaker phenol and orcinol solutions.
Thymol.
Thymol is a poor test for nitrites in aqueous solution.
At 50,000 N203 very faint bands were obtained, and even
at 2000 the red was weak and streaky. For the detedlion
of nitrates it is still less fit; morever, oxidising agents free
from nitrogen give a red band with this reagent; for
example, chlorates and hydroxyl.
a-Naphthol.
This phenol gives a green band with nitrites and
nitrates ; the readtion is delicate, but does not appear due
to formation of a nitro compound ; at all events, oxidising
agents containing no nitrogen also give a green band
under the conditions of the experiment; even sulphuric
acid, though pure, will do so if sufficiently strong, when
it is added to a little water and the reagent. If the solu¬
tion of nitrates is very strong a dingy red band is seen.
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Readtion.

Pradtically no readtion.
Faint pink band. 2 hours, band broader,
but colour less definite.
4 hours, colour
fading.
Pretty strong red band, not brilliant, light
green below. 2 hours, band broader but
colour dingy.
Intense red band, pale green below.
2
hours, very dense.
4 hours, about the
same.
Very intense red inclined to brown.
4
hours, more brown than red.
Strong effervescence with ruddy fumes.
Broad yellowish band below narrow light
vermillion band.
2 hours, yellow now
orange, vermillion band diffused, and
colour lighter. 4 hours, about the same.

20,000
10,000

2000

1000

IOO

20

(Remarks.—These results would indicate that phenol is
a poor test for nitrates ; the colours are not brilliant and
the test is very deficient in delicacy.
It will be shown
further on, however, that this imperiedt adtion of the rea¬
gent, when used for the detedtion of nitrates with the
addition of sulphuric acid alone, is in fadt a point in its
favour).

Table II.—Orcinol and Nitrites.
N,03 dilution.

Chemical News,

Table III.—Phenol and Nitrates.

Reaction.

200,000

<

1

Table IV.—Orcinol and Nitrates.
N206 dilution.
20,000
10,000
2000
1000

IOO
20

Readtion.

Faint yellow, but no definite readtion even
after standing 9 hours.
Faint orange band, not much stronger after
9 hours.
Orange band very distindt, improved on
standing.
Sharp orange band, colour deep but not
brilliant.
Intense orange after 9 hours, colour not so
deep but more brilliant.
Slight
effervescence, no ruddy fumes,
orange intense but not quite as deep as
100. 9 hours lighter, but more brilliant.

(Remarks.—The remarks to Table III. apply here also
also, except that very strong solutions give brilliant bands
with orcinol, which may be considered more charadteristic
than the phenol bands with the same strength of nitrate.
It is hardly necessary to say that if a larger quantity of
reagent is used with these concentrated solutions of nitrate,
the results will be very different to those here recorded.
With phenol the readtion will be very violent.)
Phenol and Chlorates.
Although carbolic acid is of little or no value as a test
for chlorates, I have considered it best briefly to describe
the readtions. At 10,000 C1205 a light yellow band is
seen, blue below ; the latter soon fades. At 4000 the blue
soon changes to dingy green. At 2000 muddy orange soon
turns brown ; dingy blue below soon changing to dingy
green. At 1000 and higher strengths no blue observed.
The chlorate evidently merely adts as an oxidising agent,
yet other oxidisers, such as chromic acid and hydroxyl,
give no blue band with phenol.
The Influence of Some Other Bodies on the Reactions.
Hydrochloric Acid.
Three strengths of solution were employed.
a. Containing 26-i6 per cent HC1.
b. Consisting of a and an equal volume of water.
c. Containing 4-88 per cent HC1.
The HC1 was always added in testing before running in
the sulphuric acid. Tests made without HC1 at the same
time for comparison.

Chemical News, 1
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Table V.—Orcinol and Chlorates.
CI405 dilution.

100,000
50,000
20,000

Faint blue band transient.
Blue more distindt, still transient.
Blue more distindt; after a little time, very
faint pink above.
10,000
Beautiful blue band, soon acquires all the
colours
of the rainbow.
Tolerably
permanent.
4000
Intense blue band ; below rather deep
green ; rainbow effedt, therefore, not so
good as 10,000.
2000
Intense blue, soon turns green.
1000
Intense green, soon turns brown.
100
Light yellow only.
(Remarks.—This fine colour readtion, although, no
doubt, merely the result of oxidation, has not been
obtained by me as yet with any oxidisers but chloric acid.
Some of the lower oxides of chlorine and chromic acid (1
grm. potassic dichromate in 1 litre of water and weaker). If
these results are confirmed orcinol will prove a character¬
istic as well as a delicate test for oxides of chlorine (not
perchloric acid) and chromates.*
Hydroxyl and per¬
manganates give compound coloured bands of an entirely
different charadter ; these readtions will be desc ibed
further on).
Nitrites.
Phenol.—One drop c seemed merely to retard readtion.
After standing a short time it was impossible to distinguish
the tests with HC1 from those without it.
One drop of a
caused readtion to be indistindt at 200,000 N203 and much
weaker at 100,000 (though distindt) than the tests without
HC1. Two drops of a caused readtion, even at 50,000, to
be indistindt, and with this quantity no green, but a
yellow lower band, was seen as low down the scale as
20,000. At 10,000 light red band was obtained, yellowish
green below.
Orcinol.—Two drops of a produced no appreciable
effedt at high dilutions, but at 10,000 and lower down,
one drop of a made a very sensible difference, the bands
being weaker than without HC1, though they were still
strong ; the colour also not so pure.
Table VI.—Phenol, Nitrates, and HC1.

x drop of HC1 c to each test.
N*04 dilution.

100,000

50,000
10,000

50O0
1000
100
20

Table VII.—Orcinol, Nitrates, and HC1.

Reaction.

1 drop HC1 b to each test.
N205 dilution.

500,000

200,000

100,000
50,000

10,000
1000
100
20

[Remarks.—Although orcinol, in presence of HC1 and
sulphuric acid, is undoubtedly a more delicate test for
nitrates than carbolic acid, the bands at high dilutions
are weak, and take a long time to develope ; the colour,
however, is permanent. As a reagent for the detedtion of
traces of nitrates in presence of very large quantities of
HC1 or chlorides, it is very superior to phenol.
Much
larger excess of HC1 than was here employed may be
present without interfering with the delicacy of the
readtion).
Phenol, Chlorates, and HCl.
The colour readtion, such as it is, does not occur, or
occurs very imperfectly in presence of HCl.
Orcinol, Chlorates, and HCl.
1 drop of HCl c made no appreciable difference until a
concentration of 20,000 C1205 was reached. Slight paling
effedt at that and lower down the scale. The effedt of one
drop a was more marked, yet a faint blue band was seen
at 100,000. At 10,000 the rainbow band, though decidedly
weaker than without HCl, was still very distindt.
Note.—After this, whenever it is stated HCl was
employed it will be understood that one drop of the
strength b was added to the test.
(To be continued.)

Readtion.

Faint pink at once.
20 minutes, distindt.
3 hours, broad band distindt.
8 hours,
colour gone.
As above but stronger.
Sharp crimson band at once, increased in
breadth without losing intensity for some
hours. Faint green below, this soon faded.
As above but much stronger.
Very dense red, green below.
Intense red soon turned brownish, narrow
vermillion band below.
Effervescence, then broad light orange band.

(Remarks.—100,000 appears about the limit. Results
show that, in the presence of HC1 and sulphuric acid,
phenol becomes a delicate and charadteristic test for
nitrates in aqueous solution, whereas, without HC1, it is
of little value. Readtion with HC1 was better at 100,000
than at 10,000 without it (tested alongside). Very large
excess of HC1 greatly lowers the intensity of the bands,
yet with 1 drop of a, good readtions were obtained at high
or low dilution ofN205.
It developed the green band
better than HC1 c. It has been shown that with nitrites
HC1 tends to suppress the green. 2 drops of a to o-5 c.c.
nitrate gave irregular results, readtion being sometimes
very good, at others indifferent at the same dilution of
N205.
With this quantity of HC1 there is strong effer¬
vescence on adding the sulphuric, which tends to prevent
the formation of sharp bands),
* Chlorine water will probably give the same reaction.

Readtion.

After 3 hours, extremely faint pink.
9
hours, more distindt; after that no per¬
ceptible improvement.
After 3 hours, faint pink.
After 9 hours,
sufficiently distindt pink with very faint
tinge of orange.
As above but stronger.
Faint band almost immediately; on standing
improved as usual, orange more pronounced
than above.
After 9 hours, fairly strong
band.
Fine orange band at once. After 3 hours,
beautiful brilliant band.
Dense orange band.
Effervescence, then turbid orange band.
Strong effervescence, turbid orange band.
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OF
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IN

WATER.*

By Dr. G. GORE, F.R.S.

By means of a zinc-platinum voltaic couple in distilled
water, with its eledtromotive force balanced by that of a
suitable thermo-eledtric pilef [Binning. Phil. Soc. Proc.,
vol. iv., p. 130), the effedt of several groups of chemical
substances upon the potential of the couple was ex¬
amined. Measurements were made of the eledtromotive
forces of a series of strengths of solution of each sub¬
stance, and the results are given in a series of tables.
The minimum proportions of substance required to
change the potential of the couple in water were as
follows:—
Potassic iodate.—Between 1 in 443 and 494.
,,
bromate.— Between 1 in 344 and 384.
,,
chlorate.—Between x in 221 and 258.

,

* Abstract of a Paper read before the Royal Society, June 14 1888.
t This instrument is manufactured by Messrs. Nalder Bros.,
Horselerry Road, Westminster.

Action of Sulphur Chloride on Oils.
Potassic iodide.—Between i in 15,500 and 17,222.
,,
bromide.—Between 1 in 66,428 and 67,391.
,,
chloride.—Between 1 in 695,067 and 704,540.
Iodine.—Between 1 in 3,100,000 and 3,521,970.
Bromine.—Between 1 in 77,500,000 and 84,545,000.
Chlorine.—Between 1 in 1,264,000,000 and 1,300,000,000
On comparing these numbers we find that the proportion
of substance required to upset the voltaic balance was
largest with the oxygen salts, intermediate with the haloid
ones, and least with the free elementary halogens. It
was smaller the greater the degree of chemical energy of
the substance ; thus it was about 400 times less with
chlorine than with iodine. And it was smaller the greater
the degree of freedom to exert that energy ; thus it was
about 5,416 000 times less free with chlorine than with
potassic chlorate, or 1,570,000 times less than with the
combined chlorine of the chlorate, and about 185 times
smaller than with potassic chloride, or 88 times less than
with the combined chlorine of that salt.
The order or curve of variation of potential by uniform
increase of strength of the solution was different with
each substance, and was apparently characteristic of the
body in each case.
A great number of such representa¬
tive curves might be obtained with a zinc-platinum or other
voltaic couple in different electrolytes.

THE

ACTION

OF
ON

SULPHUR

CHLORIDE

OILS, &c.

By THOMAS T. P. BRUCE WARREN.

In examining samples of so-called lard and lard oil, I have
felt surprised at the small yield of soluble matter from the
coagulum produced by sulphur chloride.
Lard and lard oil, when genuine, yield products which
are perfectly soluble in carbon disulphide ; so that, if we
operate on a mixture consisting of equal parts, say, cotton¬
seed oil and lard oil, ut supra, we may reasonably expeCt
about 50 per cent soluble matter.
The adhesion ol the
lard oil, or retention by imprisonment among the particles
of altered cotton oil, reduces the apparent yield as regards
lard oil, and increases that of cotton oil. Fortunately, in
examining mixtures of this kind, I have invariably con¬
firmed the analyfc**al result by synthetical experiment.
Instead of treating a clammy soft coagulum with carbon
disulphide, it is better to treat the same with a moderately
strong alkaline solution containing about 30 per cent
KHO.
The results obtained are in direCt contradiction to a
statement in “ Watts’s Dictionary,” article, Linseed Oil,
vol. iii., p. 703.
It is there stated that “ on mixing from
15 to 25 parts chloride of sulphur with 100 parts linseed oil,
caoutchouc-like products are obtained, which are harder
the more chloride of sulphur they contain, and are not
attacked by moderately dilute acids and aqueous alkalies,
but are ultimately saponified by concentrated alkalies.”
When a very concentrated solution is used the coagulum,
even on long boiling, does not dissolve, but a slimy,
gelatinous mass is formed.
A mixture of cotton oil and lard oil, when treated with
sulphur chloride, may be almost unmanageable to deal
with in the ordinary way, but if boiled with a strong
alkaline solution for some time it completely disintegrates,
leaving the insoluble portion of the coagulum colourless
by repeated washings on a filter, until alkaline reaction
ceases. If a non-saponifiable product from lard or lard
oil be formed, it can easily be removed by means of ether.
By adding an acid to the filtrate, the fatty acids are
separated out.
The glycerin determination and the
properties of the fatty acids will furnish a clue as to the
oils which are present, and do not yield solid and insoluble
products in carbon disulphide.*
* The glycerin determination is made on the soluble portion re¬
covered from the coagulum.

{

The following singular result was met with a few days
ago, which confirms the value of this procedure. A mixture
was made of cotton and lard oils, which did not yield an
insoluble product; it dissolved with slight cloudiness in
CS2. This was evaporated, and' the residuum treated by
the saponification process, when the altered cotton oil
was readily separated from the saponifiable oil.
This
singular result shows that, although an oil or fat may be
present in a mixture which prevents the appearance of an
insoluble substance in CS2, we can recover the same if
present by saponification. An oil which is, in the ordinary
way, aCted on by sulphur chloride may be prevented from
revealing itself in consequence of the solvent action of
other oils present, but although this singular event may
happen, it establishes the faCt that the reaction has taken
place, although the expected coagulum did not appear.
I hope to return to the consideration of this interesting
reaction at an early date, with special reference to lard
oil and lubricating mixtures.
Some very important results have been obtained on the
synthesis of the fatty glycerides, arising from the analysis
of mixtures of oils.
How far it is possible to confirm
Bertbelot’s observations on the synthesis of oils I can
scarcely say ; but this faCt is certain, we can reproduce
from the fatty acids of cotton oil and glycerin a compound
closely approaching the original cotton oil.
The saliept
points are, that the purified acids from cotton oils do not
yield insoluble products with sulphur chloride, but by
treating these acids with glycerin in stout hermetically
sealed glass tubes at a temperature of about 500° F. for
several weeks, we confirm the reproduction of cotton oil;
hence the fatty glycerides are concerned in the reaction
due to sulphur chloride, at least in the case of cotton oil.
An interesting application of this part of the process is
to reproduce from a sample of blown oil, recovered from a
petroleum mixture, the original glyceride, and to establish
whether the blown oil used was that of cotton oil or rape
oil.
I can now understand why it is that sulphur chloride
produces dark and even black products from oxidised oils.
It is due, no doubt, to the removal of glycerin.
The
stability of the fatty glycerides in different oils is one of
very great importance, and has more to do with the drying
qualities of an oil than seems to be taken account of.
The iodine absorption of an oil, before and after ex¬
posure to the air in a warm place in vessels, so that the
weight of oil and area of surface are identical, will
give a very accurate idea of the changes brought about by
oxidation.
Poppy oil behaves so exceptionably in this
respeCt to other oils that by exposure in an open dish at
140° F. its iodine absorption fell from 135 per cent to 119
per cent in ten days.
Rape oil similarly exposed became
very much bleached, but fell only about 10 per cent.
A deduction which can hardly be over estimated in its
importance to the chemistry of oils is, that so long as we
do not upset the chemical composition of the proximate
principles of an oil, we can reproduce that oil, and, further,
a glyceride already containing a certain proportion of an
acid may be made to take up, if not previously saturated,
a further proportion of that acid. This faCt receives a
significance when we consider the relation of cocoa-nut
oil and butter fat so far as concerns the volatile acids.

THE

GAS

BALANCE.

It is well known to chemists and physicists that all the
four methods hitherto used for determining the specific
gravity of gases, have the drawback that they require
much time and skill on the part of the operator, and that
one, Wright’s aerostatic method, is applicable only to
gases lighter than atmospheric air.
Mr. Friedrich Lux,
however, has succeeded in solving the process by means
of his new invention, the gas-balance, the construction of
which is shown in fig. 1.
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The Gas Burette

Fig, i.

Fig. 2.

Fig. 3
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The gas in question is introduced into the globe at the
left side of the figure, when the index on the right, which
is, in fadt, the end of the other arm of the balance, moves
up or down on the scale according to its specific gravity.
The counterpoise, which moves up or down on the right
arm, must be so placed that when the globe is filled with
air the index points exadfly to i. The globe is then filled
with pure hydrogen, and the point then indicated is
marked as o-o7. The upper sedtion of the scale is divided
into 93 equal parts and the lower into 7. The apparatus
can be rendered more or less sensitive by adjusting the
respedtive positions of the centre of gravity and of the
point of suspension, for which purpose set-screws are pro¬
vided.
For the special purpose of taking the specific
gravity of coal-gas two modifications are shown in
figs. 2 and 3.
The balance subserves a densimetric process of gasanalysis which the author has devised.
One component
of the gaseous mixture after another is withdrawn, as in
the ordinary process, and the exadt quantity of each is
calculated from the specific gravity of the original mixture,
of that which remains, and of that which has been with¬
drawn.
To ascertain * parts we must employ x+i gasbalances, with the requisite absorption-vessels inserted
between each two. If the specific gravity of the original
mixture is S1, that of the gas withdrawn S2, and that of
the residue S3, then S1 =x Sa-f-(i — *)S* wherefore x =

S^S3
S* - S3

NOTE ON THE

absorption of ammonia by acid solution
IN NITROGEN DETERMINATIONS WITH
SODA-LIME.
By I,

S. HAYNES.

Among the possible sources of error in the determination
of nitrogen by the method of Varrentrapp and Will is the
failure of the ammonia to be completely absorbed by the
acid solution, in case the combustion proceeds very
rapidly and the ammonia is considerably diluted with
other gases. The following determinations were made to
test the effedt ot rapid combustion on the absorption of
ammonia, and, incidentally, the danger of small particles
of soda-lime being swept past the asbestos plug into the
acid solution. Although undertaken simply as one of the
series of exercises in the undergraduate course of study
and pradlice in this laboratory (Chemical Laboratory of
Wesleyan University), the results may not be unworthy
of record.
The method followed was that described in a previous
article (Amer. Ghent. Journ., ix., 319) as usual in this
laboratory, except that the packing 01 the asbestos plug
in the anterior end of the tube and the time of combustion
were varied, as shown in the tabular statement herewith.
The ammonia was caught in an ordinary Knop and Arendt
bulb apparatus (with lour bulbs) containing 10 c.c. of a
rather concentrated standard solution of sulphuric acid,
of which 1 c.c. corresponded to about xo m.grms. of
nitrogen. About 0-25 grm. of ammonium sulphate mixed

No.

Asbestos plug.

I.
2.

Moderately tight.

3450.

7*

>»

99

•9

99

Short and very tight.
Loose.
Short and loose.
Long.

Comparison of the figures in the last column of the
table shows no loss of nitrogen, even in No. 4, in which
the flow of gas was so rapid and the bubbles were so large.
To still further test whether ammonia escaped absorption,
a second bulb tube with acid solution was connected with
the first, so that the gases which came from the first passed
through the acid in the second. Even in No. 4 Nessler’s
test gave no reaction for ammonia in the second tube. It
is clear, then, that despite the considerable dilution and
extremely rapid flow of the gases through the 10 c.c. of
acid solution, no ammonia escaped absorption. But it is
to be remembered that the quantity of ammonia was only
equivalent to about half of the acid in the solution.*
The large figures-of “nitrogen found ” in Nos. 5,6,
and 7 are evidently due to the fine particles of soda-lime
which were carried through the loosely packed asbestos
plugs by the rapidly passing gases. The necessity of
proper packing of the asbestos plug is too obvious to need
dwelling upon.
The principal fadt brought out in these experiments is
that the ammonia, the quantity of which was consider¬
able, was completely absorbed by the acid solution in the
cases where the combustion was completed in as short a
time as twelve minutes, and where the flow of gas was
* See Gassend and Quantin, Zeitsch, Anal. Client., 1882, 278.

Time of
combustion.
Minutes.

Rapidity of
combustion.

Rather slowly
Moderately fast
*>
»>
Very
Rather
„
Very
”

with stearin previously proved to be free from nitrogen,
was used for each determination, and furnished ammonia
sufficient to neutralise about one-half of the acid.
In the determinations numbered x, 2, and 3 in the table,
the anterior asbestos plug was some 2 to 3 c.m. long and
packed reasonably tight, as is usually done in our work.
In No. 4 it was shorter than usual, and care was taken to
pack it very tightly by holding the tube perpendicular,
with the anterior end down, and pressing upward against
the asbestos with the flat end of a lead pencil. The sodalime above furnishes a firm backing, so that the asbestos
may be packed as closely as desired. Reversing the tube
and tapping it gently, its contents will settle down from
the asbestos, leaving a space which can be closed up as
much as necessary by pushing the compacted plug toward
the soda-lime. In Nos. 5 to 7 the plug was put in loosely,
as might be done by a careless operator. The figures in
the table for number of bubbles per minute were estimated
by countings of the numbers in different minutes, and are
of course only approximate. In Nos. 4 and 7 the effort
was made to push the combustion as rapidly as could be
done without danger of accident. The flow of gas was
much more rapid and the bubbles were much larger than
would be the case in any ordinary well-condudted analysis.
This will readily be seen when we consider that the
quantity of diluting gases, from the decomposition of
nearly a third of a gramme of stearin in each case, was
large, and that the time of the combustion was only
twelve minutes, instead of from thirty to sixty minutes
which the combustion commonly takes. Add that the
quantity of acid solution was rather small, only 10 c.c.,
and it is evident that the conditions were very unfavour¬
able for complete absorption of the ammonia. The per¬
centages of nitrogen in Nos. 1 to 4 average 2i,i4. This
figure accords very closely with those obtained by other
gentlemen who made determinations of nitrogen in the
same material and at the same time by the soda-lime and
other methods.
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Number of bubbles
per minute.
Approximate.

25

60
70
70
90
70

13
12

90

60

35
35
12

*5

Ammonium
sulphate used.
Grms.

0-2457
0-2458
0-2458
o-i7g6
0-2630
0-2558
0*2928

Nitrogen
found.
Per cent.

21-12
21-15
21-15

21-16
21-49

21-6g
21-37
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far more rapid than would occur in any ordinary work.
The inference is that the absorption of the ammonia is
more certain, and the danger of loss less, than is frequently
supposed.—American Chemical journal, Vol. x., No. 2.

THE RELATIVE VALUES OF THE WEIGHTS
OF

HYDROGEN

AND OXYGEN.

By JOSIAH PARSONS COOKE and
THEODORE WILLIAM RICHARDS.

Introduction.
Since the application by Dalton of the atomic theory to
explain the definiteness of the combining proportions of
the elementary substancces of chemistry, these propor¬
tions have been generally regarded as the ratios of the
weights of the atoms, and the values assigned to each
element have been generally called atomic weights.
The conception was early suggested and advocated by
Dr. Prout, an eminent physician of London during the
first half of this century, that the elementary atoms were
all aggregates of the atom of hydrogen, the lightest atom
known. If this were true, it would of course follow that
the atomic weights of the elements would all be multiples
of the atomic weight of hydrogen ; so that, if the weight
of the atom of hydrogen were selected as the unit of the
system, all other atomic weights must be multiples of this
unit, and therefore whole numbers.
The fads known at the time (1815) were not inconsistent
with this view; but as the methods of chemical analysis
were improved, and the combining proportions determined
with greater accuracy, marked discrepancies from Prout’s
hypothesis appeared. Still, so great was the hold which
the conception had taken upon chemical students, that
for a long time the nearest whole numbers to the com¬
bining proportions observed were accredited as the true
value of the atomic weights, rather than the adtual mean
of the experimental results; and this practice is still
followed in many standard publications, notably the
jfahresbericht iXber die Fortschritte der Chemie. In many
cases the observed values were so near whole numbers
that no important error in the calculation of analyses
arose from this pradice, the differences negleded being
no greater than the uncertainties of analytical method,
and this was especially true with regard to the larger
atomic weights.
One exception to the theory, however, was so marked
that it could not be overlooked, namely, the atomic
weight of chlorine, which was capable of being determined
with great accuracy ; and all the determinations uniformly
gave a result which was closely 35* * * * §5.
This and a
similar cases suggested the idea, that, if the atomic
weights were not even multiples of the received hydrogen
atom, they might be multiples of the half or quarter
hydrogen atom, which would simply amount to taking as
the ultimate atom of material things a still smaller unit
The well known chemist, Dumas of Paris, was led by
this view to undertake a re-determination of a large
number of atomic weights, and many of the results then
obtained are still accepted as authoritative.* As was to be
expeded, Dumas found a much closer agreement with this
modified theory than with the original hypothesis of
Prout; but obviously such evidence could have but little
bearing on the general theory that the atoms were all
aggregates of some common unit, for by taking that unit
small enough,— even no smaller than the one hundredth
of the received hydrogen atom,—all the atomic weights,
even those most accurately determined, would be ex¬
pressed by whole numbers within the limits of probable
error.
Soon after, Stas of Brussels, a former assistant of
Dumas, endeavoured to set the question of Prout’s theory
* Annales de Chemie et de Physique, 3rd ser., lv., 129 (1839).

at rest by an investigation which will be ever memorable
for its extreme accuracy. * He seleded for his investiga¬
tion those elements whose combining proportions were
capable of being determined with the greatest accuracy,
and, working on large quantities of material, with every
refinement which a full knowledge of analytical methods
could suggest, he obtained results which it seemed im¬
possible to reconcile with the theory in any way.
This
investigation, published in 1865, seemed at first to dis¬
prove the theory altogether.
Nevertheless, when Stas’s results came to be collated,
and as other determinations of similar accuracy came to
bs published, the fadt appeared that a large number of the
most accurately determined atomic weights stood to each
other in the relation of whole numbers within the limits
of accuracy of the most refined experimental work. The
number of these cases was so large that it seemed highly
improbable that the coincidences should be the result of
chance.
This idea was prominently set forth by Professor Mallet,
of the University of Virginia, in his admirable paper on
the Atomic Weight of Aluminum,f which was a striking
illustration in point; and the same feature was also made
prominent by Professor F. W. Clarke, of Washington,
after a careful review of all the determinations of atomic
weights. I
The coincidences appear more striking if the values of
the weights refered to are given in values of the oxygen
atom assumed to be 16, as has been done by Professor
George F. Becker in his digest of atomic weight deter¬
minations^ The following table from the writer’s work
on “ Chemical Philosophy ” will make clear the point in
question.
Atomic Weights (most accurately determined).
Hydrogen ..
Lithium
Carbon..
Nitrogen
Oxygen .
Aluminum ..
Sodium..
Magnesium ..
Phosphorus..
Sulphur..

..
..
..
..
..

1*002
7*ox
14*04
16*00
27*02

..

24*00

••

31-°5

Chlorine
Potassium
Calcium
Bromine
Silver ..
Antimony
Iodine..
Barium .
Thallium
Lead ..

..

..
..
..

35 ’46
39'i4

••
-•
..
..
..
..
..

40*00
79*94
107*93
119*92
126*83

••
..
..

I37‘I4
204*11
206*91

This table includes all the atomic weights which up to
1882 could be regarded as known within one-thousandth
of their value, and with one or two notable exceptions
there is no instance in which the value differs from a
whole number by a quantity greater than the possible
error, though not always the “ probable error,” of the pro¬
cesses employed in their determination.
fewWere these numbers wholly independent of each other
and distributed by no law, we should expedt to find every
possible intermediate value, and the fadt that they so
nearly approach whole numbers cannot fail to produce on
the mind the impression that there is some influence
which tends to bring about this result.
It may be that the discrepancies are due to unknown
constant errors, which every experimentalist knows are
greally to be feared.
Or it may be that there is in natura
a tendency to whole multiples ; and this last view, if not
compatible with our present conception of the atomic
theory, may hereafter appear as one of the phases of a
broader philosophy.
The force of evidence which such a distribution of
values as the above table presents was brought home to
the writer in his investigation of the atomic weight of
antimony.|1 After eliminating various causes of error, he
* M4moires de l' Academie Roy ale de Belgique, xxxv.
Also Ann
Chem. Pharm., Suppl., iv., 168.
t Phil. Trans., 1880, p. 1003.
t Smithson. Misc. Col.; “ Constants of Nature,” Part 5, p. 270.
§ Ibid., Part 4.
II “Additional Experiments on the Atomic Weight ol Antimony,'’
Am. Acad. Proc., xvii., p. 13, by Josiah Parsons Cooke.
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was enabled to determine with great accuracy the atomic
weights of antimony, silver, and bromine, in one and the
same series of experiments ; and it appeared that this
ratio was—
i20'oo : 108*00 : 8o*oo,

{CHJEu1yC6)Li888WS*

ratio of their molecular or of their atomic weights when
both materials were in the condition of perfeCt gases, of
which condition the test would be an exadt conformity to
Mariotte’s law.
Now, as Regnault himself elegantly
demonstrated, oxygen and hydrogen gases at the standard
conditions of temperature and pressure, not only do not
with a probable error of less than one in the last decimal
place. Here then is a ratio of whole numbers within the exadtly obey Mariotte’s law, but the deviations from the
one-hundredth of a single unit.
Since the ratio of the law in these two cases are in the opposite diredtions,
oxygen gas being condensed by increasing pressure more,
atomic weights of silver and oxygen have been determined
Hence
with great accuracy, we can extend the above proportion and hydrogen gas less, than the law requires.
to a fourth term, the atomic weight of oxygen, which theory would not lead us to expedt that the ratio of the
densities of these gases at the standard conditions would
appears also as a whole number, perhaps with a some¬
what larger probable error.
Still, we have not reached be the exadt ratio of their atomic weights. But obviously
the unit af the system, and when we attempt to extend it may be that this inference from the molecular theory is
the ratio to the atomic weight of hydrogen, we find that not legitimate, or it may be that the effedt of the imperfedt
aeriform condition would not perceptibly influence the
the most probable value from all experiments hitherto
apparent atomic ratio ; and hence the confirmation
made gives the ratio not of 16 to x, but of 16 to 1*0025.
afforded by Regnault’s results is of value.
If now we wished to refer to the hydrogen unit, the
In the same category we must class also the determina¬
atomic weights of antimony, silver, bromine, and oxygen,
tion of the atomic weight of oxygen made by Thomsen
whose ratios of whole numbers had been determined as
of Copenhagen, who weighed the amount of water ob¬
above, it was only necessary to divide all the terms of the
tained by burning a measured volume of hydrogen gas.
above proportion by 1*0031, when we obtain the series of
Here the redudtion of the volume to weight involved a
values given below the others, and all semblance to the
knowledge of values and conditions which could not be
hypothesis of Prout disappears, although, of course, the
known with the greatest accuracy, and unfortunately the
second series of numbers bear the same ratios to each
details of the experiments have not been published.
other as the first:—
Again, we should class simply as confirmatory results
deduced indiredtly, and involving the values of other
Antimony.
Silver.
Bromine.
Oxygen.
Hydrogen.
atomic weights, however accurately these subsidiary
120*00
108 *oo
8o*oo
16*01
1*0031
values
may be supposed to be known ; such, for example,
Iig*6o
107*66
15*96
1*00
7975
as Stas’s determination of the amount of chlorine in
The numbers in the lower of the two proportions appear ammonic chloride.
as uncommensurable as Stas maintained that they were,
Turning now to the aCtual direCt determinations of the
and the same is true of most of the atomic weights, when combining proportions of oxygen and hydrogen, there are
given, as is usual in recent text-books, on the basis of the only two which are of any present value. Of these by
hydrogen unit.
far the most important is the classical investigation of
When, as the result of his investigation on the atomic Dumas, “ Researches on the Composition of Water.”*
weight of antimony, there was presented to the writer the This is one of the most memorable investigations in the
ratios of whole numbers as shown in the first of the above history of chemistry, and its general principles are known
proportions, with the single exception of the atomic to every student of the science. An indefinite amount of
weight of hydrogen, the question was at once suggested : hydrogen was burnt by means of cupric oxide; the
Is the ratio of the atomic weights of oxygen and hydrogen amount of oxygen consumed was determined by the loss
in fa<5t that of 16 : 1*0025, as the general average of all of weight of the combustion tube, and the amount of
trustworthy determinations hitherto made seems to water formed was collected and weighed direCtly. The
indicate, or was there some constant error lurking in these experiments were on a very large scale, the amount of
results which caused the very slight variation from 16 to 1 water produced varying from 15 to 70 grms. The greatest
required by the theory ? In looking at the proportion care was taken to insure the purity of the materials used,
thus displayed, it seemed as if the variation from the every known experimental means was employed to secure
theory must be apparent, and he determined to ferret out accuracy, and all necessary corrections were applied to
the hidden error if possible.
This investigation was the results. Estimated on the system at present in use,
undertaken in the autumn of 1883, but owing to the con¬ the value of the atomic weight of oxygen obtained by
dition of the writer’s sight the work has been greatly Dumas as the mean of nineteen determinations was
delayed.
15*9607, with a probable error of ^0*0070, the highest
No one can study the record of the investigations by value being 16*024, an(^ the lowest 15*892.
which the ratio of the weights of the oxygen and hydrogen
The investigation of Erdmann and Marchandf was far
atoms have been determined, without receiving the im¬ less extended, and some of the precautions taken by
pression that they are by no means decisive in regard to Dumas were neglected because deemed unnecessary. No
the theory we are discussing, and it is also equally evident pains seem to have been taken to obtain pure cupric oxide,
that this ratio, if it could be fixed beyond doubt, would be and the material used in several of the determinations
a crucial test of the theory.
was described as “ kaufliche Kupfergluhspan,” while that
used in the others was obtained by igniting cupric nitrate;
Previous Work.
and no proof is adduced in either case of the purity of the
The methods by which the atomic weights of oxygen and material employed.
hydrogen have been determined may be divided into two
The results are divided into two groups, and in the ex¬
classes : first, the direCt method of determining the ratio periments of the second group the air was exhausted from
in which the proportions of oxygen and hydrogen, uniting the combustion tube before weighing ; but it appears from
to form water, were actually weighed; secondly, the the paper that the marked difference between the two
confirmatory method, to whose results small weight could series of experiments depended rather on the character of
be given independent of the first.
the cupric oxide, and on varying conditions used, than on
Among confirmatory methods we must unquestionably this circumstance. The first series of four results, when
class the classical determinations by Regnault, of the averaged, gave the value of 15'937, with a probable error
density of oxygen and hydrogen gases under normal con¬ of ^0*0138, while the mean of the second series was
ditions at Paris ; that is, in so far as these determinations 16*009, with a probable error of ^ 0*0030. The study of
bear on the question of the ratio of the atomic weights.
According to the molecular theory, the ratio of the
* Ann. de Chim. et de Physique, 3rd ser., viii., 189 (1842).
densities of oxyge and hydrogen gases could only be the
t Journ. f. Prakt. Chan., 1842, vol. xxvi., p. 461.
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the paper, however, does not confirm the expectation that
the results of the second series are more trustworthy; for
the closer agreement and smaller probable error appear to
be the result of the identity of conditions, which was
maintained in this series, but not in the first. Judging
from the paper we should be inclined to place most reliance
on the first series, in which the conditions of the experi¬
ments were varied, rather than on the second, which seems
obviously to be influenced by some constant error.
The results, then, thus far obtained, are as follows :—
Direct Determinations.
Dumas (nineteen determinations)
..
Erdmann and Marchand (first four) ..
„
,,
(second four)

15-9607 4i 0-0070
15-9369 4i 0-0138
16-0095 i 0-0030

Confirmatory Determinations.
Dumas and Boussingalt* (gas densities)
Regnaultf (gas densities)
.
Thomsen;J; (not fully described) ..
..

15-954 i 0-031
15-961 4^ 0-0044
15-960

The one process by which the relative combining pro¬
portions of oxygen and hydrogen have been hitherto direCtly determined is open to serious criticism. In the first
place, the circumstance that the weight of the hydrogen
is eight times smaller than that of the oxygen, and that
this weight has only been estimated by difference, is ex¬
ceedingly unfavourable to the accuracy of the process.
It can easily be seen that, in order to establish a ratio
like 1 to 8, the highest accuracy demands that each term
of the proportion should be known to an equal degree of
exactness. Thus if in a given experiment we have 8 grms.
of oxygen uniting with 1 grm. of hydrogen, it is of no
avail to weigh the oxygen to the tenth of a m.grm, unless
we can weigh the hydrogen to the same proportionate
degree of accuracy.
For an error of 8-ioths of a m.grm.
in the weight of the oxygen, or an error of g-ioths of a
m.grm. in the weight of the water, will have no more in¬
fluence on the ratio we are seeking than an error of i-ioth
of a m.grm. in the weight of the hydrogen. Now, in the
process we are discussing the weight of the water can be
determined to within a few tenths of a m.grm. ; that is,
with all the accuracy with which our problem requires
that the larger term of the proportion 8 to 1 should be
known. It is quite different with the weight of the oxy¬
gen. This last is found by weighing the glass combustion
tube containing cupric oxide before and after the experi¬
ment, and between the two weighings the tube is heated
to a low red-heat for several hours while a stream of hy¬
drogen gas is passing through it; and there are several
causes which may lead to the variation of these weights,
independent of the oxygen which has been used up in the
process. We shall allude to some of these causes below,
but their effect would be comparatively unimportant if
they only-led to a small error in the observed weight of
the oxygen. Unfortunately their effeCt is not thus limited;
for when, in order to find the weight of the hydrogen, we
subtract from the weight of the water, which may be re¬
garded relatively as accurately known, the weight of the
oxygen, which may be for the causes referred to slightly
erroneous, the whole error appears in the weight of the
hydrogen thus found, and in the opposite direction. If,
for example, the weight of the oxygen is too large, the
weight of the hydrogen will be too small by exactly the
same amount; and although the error may be an incon¬
siderable part of the weight of the oxygen, it may be a
very appreciable quantity in the weight of the hydrogen.
On the other hand, if a means could be devised for
weighing the hydrogen, leaving the oxygen to be deter¬
mined by subtracting this smaller weight from the weight
of the water, then a small error in the observed weight of
* Compt. Rend., xii., 1005; also “Constants of Nature,” Part V.,
p. 6.
t Compt. Rend., xx., 975; also “Constants of Nature,” Part V.,
p. 6.
i Berichte derDeutsch. Chem. Gesell., 1870, p. 928 ; also “ Constants
of Nature,” Part V,, p. 8.
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the hydrogen would have no appreciable effedt on the
weight of the oxygen.
Dumas fully recognised the source of error to which we
have referred, and in his paper on the subjedt wrote what
may be translated as follows .—
“ Of all analyses presented to a chemist, that of water is
theone which offers the greatestuncertainty. Indeed 1 part
of hydrogen unites with 8 parts of oxygen to form water,
and nothing would be more exadt than the analysis of
water if we could weigh the hydrogen as well as the water
which results from its combustion. But the experiment
is not possible under this form. We are obliged to weigh
the water formed, and the oxygen which was consumed
in producing it, and to determine by difference the weight
of the hydrogen which has entered into combination.
Thus an error of
in the weight of the water, or of
in the weight of the oxygen, is equivalent to an error
of sV or iV in the weight of the hydrogen. Let these two
errors be in the same direction, and the total error will
amount to
In the second place, however carefully the exterior sur¬
face of the combustion tube may be guarded, it is impos¬
sible that the contents of the tube should bear the same
relations to the surrounding atmosphere before and after
the combustion. We begin with a tube containing cupric
oxide in different states, and we end with it containing
reduced copper, whose condition will vary more or less
with the character of the oxide employed ; and the power
of these materials to occlude air or hydrogen is an un¬
known quantity in our experiment. That it is an appre¬
ciable quantity is evident from several incidental ob¬
servations.
Dumas endeavoured to avoid any source of error arising
from this cause by exhausting the combustion tube before
weighing it, but he himself expresses a doubt whether a
trace of hydrogen might not have been left. Erdmann
and Marchand in part of their experiments resorted to
the same expedient, but their results obviously vary with
the condition of the cupric oxide employed: and the fol¬
lowing remarks of Schutzenberger, in a discussion of the
variability of the law of definite proportions before the
Chemical Society of Paris in 1883, as quoted in the
American Journal of Science (3rd series, vol. xxvi., p. 65),
have an important bearing on the same point:—
“ When water is synthesized by reduction of a known
weight of CuO, by weighing the reduced Cu and the water
formed, it is found that the ratio of O to H is not con¬
stant, but varies with the state of division and of satu¬
ration of the oxide, the duration of contact of the water
formed with the oxide, and with the temperature, from
7-95 to 8-15. The latter value is obtained with a saturated
and divided oxide filling the tube, the former with oxide
in lumps filling the tube for a space of 25 c.m. With a
larger empty space the ratio has fallen to 7-90. When
the synthesis of water is effected by weighing the hydro¬
gen consumed (as by dissolving a known weight of zinc
in HC1) and the water formed, the ratio differs according
to the contents of the combustion tubes. If it contains
granular CuO of a length of 80 c.m. heated to redness,
the ratio O : H is 7-g6 to 7-98 to 1; at a low temperature,
7-90 to 7-93 ; if the CuO is replaced by PbCr04, from 7-89
to 7-93.”
In addition to all this, impurities in the oxide of copper
might have a serious influence on the result. As before
said, Erdmann and Marchand speak of using “ kaufliche
Kupfergliihspan ”; but in our work we could find no
commercial cupric oxide which did not contain a marked
amount of arsenic. We examined a number of specimens
coming from the best German and American dealers, and
there was not a single instance in which we did not find
arsenic, and even when the material was marked “ purissimum.” In some cases the amount of arsenic was so
great that, after successive reductions and oxidations,
abundant crystals of arsenious oxide collected at the exit
end of the combustion tube. It is unnecessary to add
that the hydrogen used was free from all such impurity.

An Optical Model.

IO

For our own experiments, of which the results are given
below, not only was the oxide of copper prepared from
absolutely pure eledtrolytic copper, but also, as will be
shown, the combustion tube was left at the end of the
determination as it was at first, and the same tube was
used for a number of experiments.
(To be continued).
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June 23rd, 1888.
Professor Reinold, F.R. S., President, in the Chair.
The following communications were read :—
“ The Photometry of ColourBy Capt. Abney, R.E.,
F.R.S.
This relates to the measurement of light refledted from
coloured surfaces and pigments as compared with the
quantity refledted from white or black. The apparatus
used in the investigation consisted of a spedtroscope and
camera similar to those used by the author for the produdtion of a patch of monochromatic light, and a small
shadow photometer served for the measurement. The
screen was made of two parts, one the colour to be tested,
and the other white or black, according to the standard
being used, and the stick was arranged so that the
shadows fell near the jundtion of the two parts. Light
refledted from the surface of the first glass prism served
to illuminate one shadow, and for the other monochromatic
light of any desired colour could be used. The intensities
were adjusted to equality by cutting off more or less of
the stronger light by means of a revolving wheel with
adjustable sedtors, the opening of the sedtors being a
measure of the luminosity of the pigment.
In another arrangement a double-image prism was used
to separate the spedtrum into two parts. Monochromatic
light from one part passed diredt to the screen through
sedtors in a rotating wheel, and monochromatic light from
the other spedtrum was refledted on the screen at a suffi¬
cient azimuth to give a separate shadow by means of two
total refledtion prisms. The losses by refledtion were
allowed for by observing the position of the adjustable
sedtors required to give equal intensities on a white screen.
From the results obtained “ colour curves ” can be plotted
for different pigments, &c., and templates construdted
which—when rotated in the path of a spedtrum—repro¬
duce the corresponding colour. Carmine, sky-blue, and
gold were thus reproduced. By means of templates con¬
strudted from “ colour curves ” any colour may be re¬
produced at any future time. In course of the experi¬
ments many interesting observations on colour-blindness
have been obtained by the author and General Festing,
some of which were described.
A question was asked as to whether it was possible to
reproduce any given colour, for no two arc lights could be
expedted to give exadtly equal intensities in all parts of
the spedtrum.
Dr. Thompson requested information regarding the
effedt of absorption by the different thicknesses of the
prism through which the light passed, and thought the
results obtained might be different if prisms of other ma¬
terial were used. The fadt mentioned in the paper as to
the sky being greenish is well known to artists, who usually
mix cobalt blue with yellow to produce the required tint.
Dr. Thompson also reminded the members of an experi¬
ment he brought before the Society some years ago, in
which grass seen through a solution of permanganate of
potash appears bright crimson, when compared with red
colours seen through the same solution.

( Chemical News,
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In reply, Captain Abney said that colours could be imi¬
tated whatever the source used to produce the spedtrum,
for the resulting colour is the same as that seen when the
“ original ” is viewed by light from that source. Regarding
absorption, &c., by the prism, he did not think any appre¬
ciable difference was produced, for the results obtained
when using the re-composed spedtrum as white light were
the same as those got by using light refledted from the
surface of the first prism. In conclusion he diredted the
attention of physicists to Lord Rayleigh’s paper on Sky
Colours, &c., published in the Phil. Mag., which would
well repay very careful study.
“ Note on Continuous Current Transformers.” By Prof.
S. P. Thompson, D.Sc.
Two classes of transformers are considered, viz,, motorgenerators and commuting transformers, in which a twocircuit armature is fixed in a revolving magnetic field.
Such a field may be produced by using a fixed gramme
ring as the field magnet and rotating the brushes round
its commutator. The formulae obtained apply equally to
both classes.
If Ci, C2 be the numbers of primary and secondary
wires on outside of armature, Ei, E2 ; ex, e2 ; ii, i2 ; fit >'2 5
the E.M.F., potential differences at terminals, currents,
and resistances of primary and secondary respedtively,
then it is shown that e2 = k e1—(r2 + k* r{) i2, where—

which is called the “ coefficient of transformation.” Thus
the potential difference is the same as if the dynamo part
had its resistance increased by k2 rx. As the currents in
the primary and secondary are in opposite diredtions the
effective self-indudtion will be very small; hence such
machines can be run with little or no sparking.
In a previous paper, by the same author, similar pro¬
perties, as regards self-indudtion and resistance, were
shown to exist in alternating current transformers. From
the above equation it is evident that a motor-generator
cannot be made to give constant potential when supplied
at constant potential, except when the internal resistances
are very small: but by over compounding the distributing
dynamo the desired result may be obtained.
Mr. Kapp agreed with the author as regards motorgenerators running with little sparking, but thought the
great difficulty in using them commercially would be in
preserving the insulation between the circuits if anything
like 2000 volts were used in the primary. He also men¬
tioned the methods of producing a rotating field by alter¬
nating currents, recently described by Prof. Ferraris and
Mr. Tesla, and thought it would be preferable to the one
devised by the author of the paper.
In reply, Dr. Thompson said that insulation could be
easily maintained between the core and windings of brush
armatures, and saw no reason why it should present very
serious difficulties in continuous current transformers.
“ On an Optical Model.” By Prof. A. W. Rucker,
F.R.S.
The model exhibited and described is to illustrate the
charadter of the vibrations in a crystal cut parallel to the
axis, when plane polarised light is incident upon it. A
redtangular glass box represents the crystal, and glass
plates placed at short distances from each end imitate
crossed Nicols. A rod, carrying coloured circular and
elliptical rings, and straight bars, passes along the axis of
the box. These rings are intended to indicate the character
of the vibration at the different points at which they are
placed. The length of the crystal is supposed to be such
that plane polarised red rays emerge plane polarised in
the initial plane after being successively plane, elliptical,
circular, elliptical plane, elliptical circular, elliptical and
plane polarised within the crystal.
All the light is
quenched by the analysing Nicol. Supposing light of
greater frequency (say green) to be used, another rod
with green ellipses, &c., is placed in the box, and illustrates
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that such light emerges elliptically polarised, one compo¬
nent only of which is stopped by the analysis.
This
shows how plane polarised white light, when passed
through crystals placed between Nicols, may become
coloured.
“ On a New Barometer.” By Mr. T. H. Blakesley,
M. A.
A uniform glass tube is sealed at one end, and a thread
of mercury introduced, enclosing a quantity of air. An
observation is taken by noting the volumes, A and B, of
the enclosed air (as indicated by the divisions on the
scale), when the tube is placed vertically with its closed
and open ends upward respectively. The height, H, of the
barometer is given by the formula—

where l is the length of the mercury column in the tube.
For convenience l is made 10 inches. The whole instru¬
ment is very portable, weighing only 6 ozs., and measuring
about 18 inches long.
In the absence of the author a paper “ On the Existence
of an Undulatory Movement accompanying the Electric
Spark," by Ernest H. Cook, D.Sc., was taken as read.
When sparks pass between two points placed above a
plate on which some powdered substance has been scat¬
tered, the particles arrange themselves in circular lines
approximately concentric with the projection of the middle
line joining the two points. The proximity of the lines
is found to be very nearly constant for the same powder,
independent of the intensity of the spark used or the
material of the plate. Different powders give different
numbers of lines per inch, and mixtures numbers be¬
tween those corresponding to their constituents. A great
number of substances have been tried, giving numbers
between 40 and 88 per inch. These extreme numbers
were obtained for chalk and silica respectively.
The
author has found no satisfactory hypothesis by which to
explain the results. A number of photographs accom¬
pany the paper, showing the character of the figures
produced.
At the meeting an apparatus made by the late Dr.
Guthrie was exhibited, with which similar figures to those
described in the paper could be obtained. It consists of
a shallow elliptical dish, covered by a glass plate.
Sparks are passed between two small knobs across one
focus, and powder sprinkled on the bottom forms into
circles about the other focus.
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To the Editor of the Chemical News.
Sir,—Allow me to thank your correspondent, Mr. Bruce
Warren, for his reply to my query. As I am far removed
from a “ good library ” I should feel greatly obliged if
Mr. Warren or anybody else would explain the meaning
of these figures in the analyses of sugar beets :—

Purete vivien

..

..

I.

II.

8^200

&5'2^o

In the analyses the “ density,” “ sugar,” “ salts per
hectare of juice,” “ saline coefficient,” are all given.
Does “ purete vivien ” mean in this case “ the quotient
of purity ” (Chemical News, xlv., p. 191 ; Journ. Client.
Soc. [Abstracts], 1882, p. 8gg ; American Chemist, 1873) ?
Concerning the word demariage here is the sentence con¬
taining it:—
“ L’epandage du sulfate de manganese doit se faire
seulement apres le demariage, le sel doit etre en poudre

II

et melange avec 5 ou 10 fois son poids de terre ou de sable
pour assurer une repartition reguliere.”
To conclude, I should feel greatly obliged to any cor¬
respondent for answering the above.—I am, &c.,
Chemicus.
ANALYSIS

OF

FERRO-ALU MINIUM.

To the Editor of the Chemical News.
Sir,—Will you allow me to answer the question pro¬
pounded by " Engineer ” (Chemical News, vol. lvii.,
p. 249) respecting the analysis of ferro-aluminium ?
I have analysed several hundred specimens, and find
no difficulty in ascertaining the percentage of A1 with a
fair degree of accuracy.
There is no difficulty in applying the separation by
sodium hydrate to this alloy, except the difficulties in¬
herent in the method itself,—it is very apt to give too
low results.
I prefer myself to use the indirect method of weighing
the combined oxides of Fe and A1 precipitated in the
ordinary manner by NH4OH, and subtracting the weight
of Fe203 found by titrating an aliquot part of the same
solution with potas. bichromate solution.
The solution of the alloy is easily effected by nitrohydrochloric acid, and the silica separated in the usual
manner.
I have applied this method to all the grades of ferroaluminium that we manufacture, varying from 1 to 19 per
cent Al, but for estimating fractions of 1 per cent con¬
tained in steel the thio-sulphate method, described on
page 2x2 of “ SeleCt Methods in Chemical Analysis,” by
Mr. Crookes, is more accurate.—I am, &c.,
H. N. Yates.
The Cowles Syndicate Company,
Milton, Stoke-on-Trent, June 29, 1888.

Action of Crystalline Formic Acid upon the Terebenthenes.—J. Lafont.—Formic acid yields with French
oil of turpentine different products according to the
manner in which the operation is conducted. At ioo°
almost the sole product obtained is diterpilene, a carbide,
the polymer of terpilene, without rotatory power. In the
cold and on moderating the reaction there is obtained
terpilene formiate in abundance, along with a small
quantity of the formic ethers of terpine and of borneol,
and a small proportion of a diterpilene possessing a Isevorotatory power. In the first fractions there is also ob¬
tained oil of turpentine scarcely modified and terpilene
not combined with formic acid. Dextro-rotatory American
oil of turpentine yielded identical products, except as
regards the rotatory power.—Bulletin de la Societe
Chimique de Paris, Vol, xlix., No. 5.
Researches on the Falsifications of Butter.—P.
Bockairy.—The author, in continuing his researches, has
been led to adopt toluene instead of benzene. He places
in the test-tube 15 c.c. of pure toluene, adds 15 c.c. of the
fatty substance melted and filtered, and pours in 40 c.c.
of alcohol at 967°. At i8°the toluene, holding in solution
the fatty matter, remains at the bottom of the tube, whilst
the alcohol occupies the upper portion. The test-tube is
then heated to 50° by immersion in a water-bath of that
temperature, and shaken up so as to mix the two liquids.
If the sample is a fat there immediately occurs turbidity,
but if it is butter, even if mixed with fat, the two liquids
mingle without turbidity. To know if the butter is pure,
it is sufficient to place the test-tube, after shaking it well,
in water at 40°, and to keep it for half an hour at this
temperature. If the butter is pure there is no turbidity,
but if it contains a foreign fat there appears at once a
turbidity, and ultimately a precipitate.—Bulletin de la
Societe Chimique de Paris, Vol. xlix., No. 5.
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Comptes Rendus Hebdomadaires des Seances de VAcademie
des Sciences. Vol. cvi., No. 25, June 18, 1888.
The Fluorescence of Ferriferous Lime.— Lecoq de
Boisbaudran.—The author’s experiments seem to show
that iron, with an excess of lime, produces a green
fluorescence, independent of the presence of copper in
the salt of iron employed.
On Electrolysis by the Alternating Currents of
Dynamo-machines.—G. Maneuvrier and J. Chappuis.
It is commonly supposed that the alternating currents
furnished by dynamos are as incapable of decomposing
the acidulated water of a voltmeter as of deflecting the
magnetic needle. But this incapacity is only apparent,
for if we substitute, in the same voltmeter, very fine
wires for the broad electrodes, the same alternating
currents produce immediately an abundant escape of
gas.
Combination-heat of the Primary, Secondary, and
Tertiary Aromatic Monamines with Acids.—Leo
Vignon.—The substitution of methyl-radicles for hydrogen
in ammonia, and in the group NH2 of aniline, weakens
the basic function but little, but that of the radicle CgHj
enfeebles it in very considerable proportions.
On
Cuprous
Chloride
Hydrochlorate.— Paul
Sabatier.—The author has obtained this compound in
crystalline needles of a hyacinth-red colour, to which he
assigns the formula CuCl,HCl,5HO.
The Decomposition of Barium Ferrate at High
Temperatures.— G. Rousseau and J. Bernheim.—
Barium ferrate is decomposed under the influence of heat
in two very different manners. If heated in a neutral
flux it is at once decomposed into ferric oxide, oxygen,
and barium oxide.
In presence of a large excess of
baryta in the flux the ferrate is split up progressively into
free oxygen and crystalline barium ferrite.
Certain New Double Phosphates in the Magnesian
Series.—L. Ouvrard.-—All the metals considered (mag¬
nesium, zinc, cadmium, manganese, cobalt, and nickel)
approximate in the composition of the produdts which
they yield with potassium and sodium pyro- and ortho¬
phosphates.
The metaphosphates alone give marked
differences, which sever these six metals into three groups.
Manganese and magnesium are further distinguished by
their property of yielding chlorophosphates.
Certain Compounds of Mannite.—J. Meumer.—The
author studies the mannitoids, compounds of the anhy¬
drides of mannite with the aldehyds and probably with
closely allied bodies. These compounds differ from the
ethers in not being saponifiable, even by alcoholic potassa.
They are disiinguished from the acetals, bodies which
are rapidly decomposed when boiled with an aqueous
alkaline solution.
The Aspartic Acids.—M. Engel.—The fixation of the
elements of ammonia upon the maleic and fumaric acids
gives one and the same aspartic acid, which is optically
inactive and capable of being split up.

Bulletin de la Societe Chimique de Paris.
Vol. xlix., No. 2.
Detection and Determination of Aldehyds in the
Alcohols of Commerce. — U. Gayon. — Previously
noticed.
Adtion of Chlorine upon Sulphonic Compounds
and Jieptylic Oxysulphides.— W. Spring and C.
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Winssinger.—The authors conclude that the laws to
which the adtion of chlorine upon sulphonic compounds
appears to be submitted, seem to find a satisfactory ex¬
planation neither in the theory of Kekule nor in that of
Kolbe. Organic molecules cannot be assimilated to simple
mechanical systems, nor to organisms, properly so-called.
We fall into error in reasoning upon these theories, not
that they are completely false, but that they give us only
an imperfedt picture of the reactions.
On Diazo-amidic Derivatives.—E. Noelting and F.
Binder.— This extensive memoir cannot be usefully
abridged.
Action of Oxalic Acid upon Cinchonine in Presence
of Sulphuric Acid.—E. Caventon and Ch. Girard.—By
this reaction new bases are formed which are separated
by treating the crude product with a large volume of
water, precipitating with ammonia, collecting and drying
the precipitates, and treating them with ether, in which a
part only is soluble. The mass insoluble in ether is chiefly
cinchonine not attacked during the operation.
The
ethereal solution is agitated with water acidulated with
hydrochloric acid, which seizes the bases. The aqueous
portion is separated, precipitated with ammonia, and the
precipitate, previously drained, is treated with benzene.
There exist two bases, the one soluble in ether and ben¬
zene, the other soluble in ether but insoluble in benzene.
On Syntheses in the Quinoleic Series by Means of
Acetyl-acetone and its Derivatives.—Alph. Combes.
—From the author’s researches there results a general
method for the preparation of the methyl-quinoleines.
They may all be obtained at will by varying the acetylacetonic derivative and the amine employed.
On the Nitro-camphorates or Saline Combinations
of Nitrc-camphor.—P. Cazeneuve.—This acid forms
definite and generally crystalline compounds with the
metals and the alkaloids. The author describes here the
nitro camphorates of sodium, potassium, ammonium,
calcium, barium, zinc, iron (ferrous), silver, copper, and
lead, and, among the alkaloidal compounds, quinine
nitro-camphorate. It is remarkable that though quinine
and nitro-camphoric acid are both lasvo-rotatory, their
combination is dextro-rotatory.
Synthetic Researches on Ceitain Derivatives of
Diphenyl.—P. Adam.—A continuation of the study com¬
menced in vol. xlvii., p. 686.
No. 3.
Produdts of the Alcoholic Fermentation. — Ed.
Claudon and E. C. Morin.—The fermentation of a
saccharine matter by pure elliptical ferment yields, besides
ethylic alcohol, aldehyd, normal propylic, isobutylic, and
amylic alcohols, acetic and succinic acids, isobutylenic
glycol, glycerin, furfurol, bases, and a quantity of an illdefined produdt, oenanthic ether. It can, therefore, not
be said that the elliptical ferment yields pure ethylic
alcohol.
No. 4.
Preparation of Methyl-acetyl-cyanacetate. — Alb.
Haller and Alfred Held.—Previously noticed.
Researches on the Falsifications of Butter.—P.
Bockairy.—The author melts the fatty matters to separate
the water, decants upon a filter to remove impurities,and
pours 10 c.c. of the fatty matter kept dissolved on the
water-bath into 20 c.c. of crystallisable benzene, adding
then alcohol at g6-7° Gay Lussac, until a turbidity appears
in the test-tube at the temperature of 180.
When the
turbidity is very distindt the test-tube is immersed in
water at 12°. After the lapse of an hour the precipitate
is formed and does not increase perceptibly. The testtube is then taken out of the liquid and we note the
number of c.c. of the lower stratum, observing also if this
stratum is liquid, if it contains flocks of fatty matter, or
if it is entirely flocculent. A pure butter never deposits
more than xo c.c. of the lower liquid stratum, and there

Chemical News, 1

July 6,1888.

Stevens Institute of Technology

j

are always, at the bottom and on the sides of the lower
stratum, a few flocks. A butter which immediately de¬
posits at 180 on the addition of at least 35 c.c. of alco¬
hol, and yields a lower stratum at 120 of more than 10 c.c.
is at once to be regarded as suspicious.
On a Carbohydrate capable of Fermentation.—E.
Grimaux.—It results from the author’s researches that
oxidised glycerin yields glyceric aldehyd capable of alco¬
holic fermentation. This is the first time that a fermentible sugar, possessing the same reactions as the
glucoses, has been obtained synthetically. The definition
of fermentible sugars should be modified, as they are not
necessarily carbohydrates containing C6 or C12, since
their characteristic properties appear also in glyceric
aldehyd, C3Hg03.
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CHEMICAL AND OTHER SCIENTIFIC BOOKS.
The Largest Stock in the World.
Send for Lists free, to

A. E, FOOTE
1223, N 44th Street, Philadelphia, Pa., U.S.A.
Especial attention given to Collections to illustrate Chemical
Lectures, Assaying Special Metals, &c., &c

\X7ater-Glass, or Soluble Silicates of Soda
* *
and Potash, in large or small quantities, and either solid
or in solution, at ROBERT RUMNEY’S, Ardwick Chemical
Works, Manchester

A GENCY FOR DENMARK (eventually also

MISCELLANEOUS.
Technical Instruction.—There will be a Conference
on Technical Instruction at the Technical College,
Leonard Street (Tabernacle Row), City Road, E.C., on
Wednesday, July nth, 1888, at 8 p.m. Chairman, Sir
Albert K. Rollit, M.P. This Conference is the last of a
series of Conferences which have been held during the
present Session. At the former Conferences Technical
Education was discussed mainly in relation to the training
of artisans in the different trades. At this Conference,
which will be an open one, not restricted to any particular
trade or group of trades, discussion will be invited upon
the proposals for Technical Instruction now before
Parliament.
The Stevens Institute of Technology.—One of the
most satisfactory features which the United States of
America present to the enlightened observer is the extent
to which facilities for scientific and technical education and
research are due to private munificence. Instances of this
patriotic liberality will doubtless be familiar to our readers,
but we feel it our duty to make special mention of the
gifts of Professor Henry Morton to the Stevens Institute
of Technology, of which he has been for some time the
President. He had previously founded a Chair of Applied
Electricity and a Mechanical Workshop. His next gift
was the foundation of the Morton Scholarship, and he
has now handed over to the trustees of the Institute the
sum of 10,000 dollars as a first instalment towards the
endowment of a Chair of Engineering practice. We notice
with pleasure the happy expression used by Mr. Dod in
announcing this gift to the students and their friends.
Said the speaker, “ greater than all these, he has given
himself to .the Institute.
The Institute is what it is
because Henry Morton is its President.”
Beyond all
doubt other public-spirited men will come forward to com¬
plete what Professor Morton has so well begun. Let us
also express the hope that he may find more imitators
on this side of the Atlantic. Notwithstanding, e.g., the
foundation of the Owens and the Mason Colleges and
the Cavendish Laboratory, there is still no little room
left for wealthy men to exercise their munificence in a
manner so honourable to their own memories and so
beneficial to their country.
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By Dr. G. GORE, F.R.S.

paper contains a series of tables of measurements
of the eledtromotive forces of a voltaic couple composed
of unamalgamated zinc and platinum in distilled water,
and in aqueous solutions of different strengths of the
following substances:—Potassic chlorate, potassic chloride,
hydrochloric acid, and bromine. The measurements were
made by balancing the potential of the couple by that of
a suitable thermo-eledtric pile (Binning. Phil. Soc. Proc.,
vol. iv., p. 130) through an ordinary astatic galvanometer
of about 100 ohms resistance.
The following are the minimum proportions of those
substances required to change the potential of the couple
in water:—Potassic chlorate, between 1 in 221 and 258
parts of water; potassic chloride, between 1 in 695,067
and 1,390,134 ; hydrochloric acid, between 1 in 9,300,000
and 9,388,185 ; and of bromine, between 1 in 77,500,000
and 84,545,000 parts.
With each of these substances a gradual and uniform
increase of strength of the solutions, from the weakest up
to a saturated one, was attended by a more or less irregu¬
lar change of eledtromotive force.
By plotting the quantities of dissolved substance as
ordinates to the eledtromotive forces as absciss®, each
substance yielded a different curve of variation of eledtro¬
motive force by uniformly increasing the strength of its
solution, and the curve was characteristic of the substance.
As the least addition of a foreign soluble substance greatly
changed the “ minimum point,” and altered the curve of
variation of potential, both the curve and the minimum
proportion of a substance required to upset the balance of
the couple in water, may probably be used as tests of the
chemical composition of the substance, and as means of
examining its state of combination when dissolved: by
varying the strength of the solution at each of the metals
separately, a curve of change of potential was obtained
for each positive metal, but not for every negative one.
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washed with water, dried, and any adhering non-saponifiable oil removed by means of ether. If too strong an alkaline
solution be used, it will partly decompose the altered oils,
which will then be removed with the adherent lard oil
when treated with ether.
The dried mass is first weighed and placed in a filtertube plugged with asbestos, ether is poured on, and the
oily solution received in a tared flask; the residuum, after
evaporation of the ether, is deducted from the weight of
the mass. If the coagulum is first treated with CS3, it is
necessary to remove all traces of it before boiling with
alkali.
Knowing the iodine absorption of the mixture and the
proportion of this absorption due to the recovered lard oil,
we have the difference corresponding to the olive and
poppy oils.
If we know that two oils only are present,
and we know the iodine absorption of each, we have no
difficulty in fixing on the quantities of each necessary
to give the required iodine absorption.
The only uncertainty likely to arise is caused by the
variation in poppy-seed oil from oxidation; when oxidised
by age or exposure its iodine absorption will fall from 135
per cent to 90 per cent. If we can feel sure of oxidising
the oil so as to obtain the minimum absorption, we could
increase the certainty of the analytical result.

A SEAWEED

DYE.

By F. NETTLEFOLD, F.C.S.

While experimenting on the produdtion of gelatinous
gun-cotton it occurred to the experimenter to nitrate
alginic acid. This formed a low nitrated body, which was
not analysed ; it was sufficiently elastic on compression,
but not explosive. When dissolved in water in alkaline
solution it gave a brown colour. The original colour of
the nitro-alginic acid was bright yellow and insoluble in
water.
Unmordanted cotton dyed a fine Bismarck brown colour,
which was fast to soap, more than many aniline colours,
equalling chrysoidine. Mordanting with alumina or tartar
emetic did not increase the fastness or the depth of the
colour.
The depth of shade was considerable, and could
be worked to a great intensity. In an acid solution the
dye failed to attach itself to the fibre, ammonia being the
best alkali.
For wool the brown dye appeared to have little power
of attraction. Mordanting did not increase the depth of
the dye.

PHENOL AND SOME ALLIED BODIES
ON

A

NEW

METHOD

MIXTURES
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EXAMINING

OILS.

By THOMAS T. P. BRUCE WARREN.
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AQUEOUS

Lard oil is so frequently met with in samples of olive oil
that I have slightly modified the procedure for its separa¬
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(Continued from p. 3).

tion (see Chemical News, vol. lviii., p. 4).

As poppy oil is almost invariably present in this mixture,
the quantity of lard oil removed from the coagulum by
CS2 would not account satisfactorily for the low iodine
absorption, considering the quantity of poppy oil which
apparently was present.
The presence of poppy oil is
easily confirmed by passing ozone into the mixture for a
short time, when a black product will be obtained by SC12,
and the viscosity will be considerably increased.
The lard oil is imprisoned in the altered oils and is
difficult to remove entirely, but by boiling the coagulum
in a moderately strong alkaline solution, almost the whole
of the lard oil is removed ; the remaining mass is well
* Abstract of a Paper read before the Royal Society, June 14th, 1888.

Sulphurous Acid.—(Solution about 4 per cent).
Nitrites.—On adding 2 drops of the S02 solution to 0*5
c.c. 2000 N203, then one drop of phenol and 2 c.c. sul¬
phuric acid, not the slightest trace of colour was obtained.
With orcinol the result was much the same, even when
HC1 was introduced and the tests allowed to stand
several hours. In a few instances there was slight
diffused darkening of the tests, but no definite colour or
band. If an alkaline sulphite was used instead of S02
solution, ort running in the sulphuric slight bands
appeared, showing the N203 had not been completely
destroyed.
Nitrates.—Two drops S02 had no perceptible influence
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at high or low dilution of N205 with phenol or orcinol,
and whether HC1 was added or not. The tests could
not be distinguished from comparative ones of the same
dilution, but containing no S02, made alongside. 2 c.c.
5000 N205, diluted with 8 c.c. of the S02 solution, tested
against 2 c.c. 5000 N205 diluted with 8 c.c. water, 0 5 c.c.
for each test, and HC1 to develop, gave similar bands with
the reagents, after standing about an hour. Experiments
made with free nitric acid instead of nitrate seemed clearly
to show the S02 had no influence under the conditions of
the experiment.
Chlorates.—Two drops of S02 lowered intensity of the
bands considerably, yet faint reaction was obtained at
50,000 C1205. A distinct rainbow band was obtained at
10,000, but much paler than when S02 was absent. The
sulphuric was run in immediately after adding the S02 ;
when HC1 was used the bands were still weaker.
The influence of some other bodies has been studied,
but it is not pretended that the research has in this
direction been anything like exhaustive ; salts of ammonia,
phosphoric, and boric acids, seem to have no appreciable
influence on the delicacy of the rea&ions. The detedlion
of nitrates in presence of iron and copper salts has been
pretty closely studied, a summary of the results being
given further on. In these experiments, as well as others
on the detection of nitrites, nitrates, and chlorates in
presence of each other, sulphurous acid has often to be
employed. The S02 must be added before anything else
to the solution to be tested, the phenol or orcinol last,
before running in the sulphuric.
To avoid repetition I will state here once for all that
half a c.c. of the pure solutions of nitrite, nitrate, or
chlorate or mixtures of these, is the quantity that has
always been taken for each test; the same when iron or
copper solution has been mixed with an equal volume of
nitrate; when a drop of metallic solution was used this
was added to o-5 c.c. of the solution to be tested.
Salts of Iron.
The influence of these on the detedion of nitrates has
been chiefly studied, but 1 may here state that the presence
of iron in large quantity interferes with the detedion of
chlorates by orcinol.
Solution of Ferric Chloride.
Dissolved pure iron wire in pure HC1, added potassic
chloride in the heat, evaporated to dryness on water-bath ;
dissolved in water with addition of a few drops HC1.
5 c c. gave o'oog grm. of ferric oxide.
The presence of a considerable quantity of ferric iron
does not interfere with the detedion of nitrates by phenol.
50,000 N205, mixed with equal volume of the iron solu¬
tion gave very good bands after standing the usual time.
As the iron solution contained sufficient chlorides to
develop the bands, HC1 was not added. Experiments
with stronger solutions of nitrate mixed with equal
volume of iron solution gave, as might be expeded,
still more satisfadory results.
Orcinol is not quite as good a reagent as phenol for the
detedion of nitrates in presence of much ferric iron.
10,000 N205, mixed with equal volume of iron solution,
HC1 added, gave as strong but not as brilliant bands as
when ferric iron was absent.
On repeating the tests,
however, with addition of 2 drops S02, thus converting
the ferric into ferrous iron, the bands obtained were quite
as strong and brilliant as 20,000 N205 gave without iron
tested alongside ; S02 should therefore be used in testing
for nitrates with orcinol, solutions containing much iron
in the ferric state.
Solution of Ferrous Sulphate.
A fresh aqueous solution containing 1 grm. of the salt
in 10 c.c. was employed.
Phenol is not available for the detedion of nitrates in
presence of much ferrous iron.
10,000 N205 gave no
readion with 1 drop iron solution and HC1; at 5000 N205
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readion was very indistind; using more reagent did no
good.
Orcinol, on the contrary, will deted nitrates in the
presence of a very large excess of ferrous iron. 50,000
N205, with 1 drop iron, HC1, and 2 drops orcinol, gave
orange band at once, almost if not quite as strong as
without iron.
10,000 N205 with equal volume of iron
solution gave excellent bands with HC1 and the usual
quantity (2 drops) of orcinol. When 3 drops of reagent
were employed the bands were still better. In presence
however, of this enormous excess of ferrous iron, the
bands, after getting a little stronger, decline and become
much weaker. If the tests are left in the open tubes
some hours longer the bands, as usual, become diffused,
but gradually acquire a deeper orange colour.
Copper.
A solution of sulphate was prepared from eledrotype
copper and pure sulphuric acid. Strength of solution,
o’5 grm. metal in 100 c.c.; it contained a slight excess of
sulphuric acid.
The presence of a considerable quantity of copper does
not interfere with the detedion of nitrates by phenol. At
high dilutions of N2C>5 one drop of the copper solution
rather improved the readion than otherwise.
When
10,000 N205 was mixed with equal volume of copper solu¬
tion the phenol bands were stronger than 20,000 N2C>5
gave without copper, but the reds not so brilliant; a
lower olive-coloured band was observed. HC1, of course,
was always added.
The copper solution increases the delicacy of orcinol
as a test for either nitrites or nitrates to a remarkable
extent, but HC1 must be present, and in sufficient quantity,
even with nitrites, or the bands (at high dilutions) will
be purple, instead of pink, orange-pink, or a pronounced
orange. One drop HC1 b was found not too much in
testing for nitrites with orcinol and copper, and quite
sufficient in testing for nitrates. 1,000,000 N203 with
HC1, 1 drop copper, and 2 drops orcinol gave in ten
minutes sharp orange-pink bands, which in half an hour
were broader and distind. 200,000 N203 with the same
reagents gave bands decidedly better than 100,000 N203
and very little inferior to 50,000 N203 tested with orcinol
and sulphuric acid only ; the difference is quite as great
with nitrates. 500,000 N205 with HC1, 1 drop copper,
and 2 drops orcinol gave distind sharp bands in five
minutes. Without copper the bands are developed very
slowly at this dilution, and at their best are very weak.
In presence of much ferrous iron the copper appears at
first to have no effed, but if the tests are allowed to stand
several hours its influence becomes very apparent.
The presence of iodides or bromides would prevent the
detedion of nitrites, nitrates, or chlorates by this method
of analysis; therefore, if present, it will be necessary to
precipitate with silver sulphate.
This will sometimes
have to be done when the solution to be tested contains
hydrochloric acid or chlorides, since, as will be presently
apparent, these would interfere with the detedion of
nitrites and chlorates in the presence of nitrates. The
detedion of the latter, however, would not be interfered
with unless HC1 or chlorides were present in enormous
excess.
If, in the presence of sulphurous acid and absence of
organic matter* a distind pink or red band is obtained
with phenol, and a pink, orange-pink, or pronounced orange
with orcinol, after the addition of sulphuric acid. This
proves nitric acid was present; proves it, so far as I have
been able to ascertain, beyond the shadow of a doubt.
We may therefore dispense with the additional evidence
which greater development of the bands by HC1 would
afford, and which, of course, would not be available if the
original solution contained sufficient HC1 or chlorides un¬
less these were first removed.
* Also, of course, in the absence of any body, that would give a
colour with sulphuric or sulphuric and SOa without other reagents.
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Detection of Nitrites, Nitrates, and Chlorates in the
presence of each other.
A fresh solution of S02, about 5 per cent, was used from
here.
In applying the methods here described it is
necessary to bear in mind that, if the solution to he tested
has an alkaline reaction, one or two drops of dilute sul¬
phuric acid should be added (unless HC1 is used) after
the S02, otherwise N203, if present, may be very incom¬
pletely destroyed. The point of the pipette from which
the solution is delivered should rest on the bottom of the
test-tube, not on the side, to avoid as much as possible
soiling the latter with the solution. The solutions must
not be too strong, or the readtions will be indefinite from
the characteristic coloured nitro-compounds being mixed
with oxidation-produdts, or, in the case of chlorates, from
over oxidation of the orcinol.
It has been shown thut when nitrous acid is liberated
in the presence of sulphurous in excess, the former is so
completely destroyed that no band can be obtained with
either phenol or orcinol, even with the addition of HC1.
However, on repeating the experiment previously recorded
with the addition of copper solution, a faint pink band
was observed after two or three hours.
2000 N203 mixed
with equal volume of sulphurous acid solution gave the
same result when 0^5 was treated with 1 drop HC1, 1 drop
copper solution, and 2 drops of orcinol, and the same
occurred when 0^5 c.c. 8000 N203was treated with 2 drops
S02 and other reagents as above.
The band was no
stronger when 2000 N203 was tested in the same way.
There can be no doubt the presence of a trace of nitric
acid is here indicated, but whether existing as impurity in
the nitrite or formed by conversion of a minute quantity
of nitrous acid—notwithstanding the excess of S02 present
—it is impossible to decide with certainty.
I may state
the silver nitrite was prepared with great care, having
been crystallised three times from hot water, pressed, and
washed each time in a Gooch crucible—using no filtering
medium but the perforations—and dried over sulphuric
acid in the dark.
Assuming that a minute quantity of N203 is converted
into N205 under the conditions of the experiment, this
will not, however, interfere with the certain detection,
within very wide limits, of nitrate in the presence of
nitrite by the method here proposed.
Nitrite and Nitrate.
The detection of nitrite and nitrate when the latter pre¬
ponderates will generally be found a very simple matter.
One example may suffice. Mixed equal volumes of 10,000
N205 and 100,000 N203. This mixture readied with either
phenol or orcinol. Tested again, with addition of two
drops S02, no band, or pradtically none. Nitrite destroyed,
nitrate latent. Tested again, with addition of S02 and
HC1, red band with phenol, orange with orcinol. Nitrite
destroyed, bands due to nitrate developed by HC1.
The following mixtures were tested for nitrate only.
As the nitrite could certainly be deteded in any of them
it was unnecessary to demonstrate its presence. Equal
volumes of 10,000 N205 and 10,000 N203; the nitrate
could be detected by either phenol or orcinol.
Equal
volumes of 2000 N203 and 5000 N205 ; the nitrate could
be deteded with great certainty by orcinol, but with phe¬
nol the results were irregular, readion being sometimes
fairly good, but often unsatisfadory.
When nitrous acid is destroyed by S02 in presence of
nitric a portion of the latter is always destroyed ; the
residue gets beyond the reach of phenol when much nitrous
acid was present.
The following mixtures were tested for nitrate by adding
two drops S02, one drop HC1, one drop copper solution,
and two drops orcinol to each test ; not less than four
were made with each mixture, and the experiments, besides,
have been several times repeated.
Four tests were made
at the same time for comparison with 2000 N203 only; to
each of these all reagents as above were added. We may
call these blank tests.
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No. 1.—1 c.c. 6000 N205 mixed with xo c.c. 2000 N203,
No. 2.—The above diluted with an equal volume of
water.
No. x.—In ten minutes distindt bands. Three hours
might be called strong ; six hours strong, excellent
bands.
No. 2.—As above. In three hours could not be distin¬
guished from the tests with double strength solu¬
tion. The blanks even after nine hours were a pale
pink—immense contrast to above.
I have not carried the experiment further, because,
unless the tests present a striking contrast to the blanks,
the results will be unreliable.
If the copper is omitted
the blanks will be colourless, but of course the copper
would then have to be left out of the tests also.
The
bands, as already stated, would then take much longer to
develope and would be much weaker.
In No. 1 and No. 2 the N203 was present in the pro¬
portion of 30 to x of N205.
In No. 2 the dilution of
N205 was 132,000.
As the bands were about as strong
with No. 2 as with No. 1 it would appear concentration
is one of the fadtors involved in destruction of the nitrate
(To be continued.)

THE RELATIVE VALUES OF THE WEIGHTS
OF

HYDROGEN

AND

OXYGEN.*

By JOSIAH PARSONS COOKE and
THEODORE WILLIAM RICHARDS.
(Continued from p. 10).

Apparatus for Weighing Hydrogen.
In entering on a new investigation of the oxygen and
hydrogen ratio, it was evident at the outset that no advan¬
tage was to be gained by multiplying determinations by
the old method.
The only hope of improvement lay in
finding some method of weighing the hydrogen with suf¬
ficient accuracy ; and it was essential to determine this
weight to within one ten-thousandth, or at least one fivethousandth, of its value.
A gas can only be weighed by enclosing it in a glass
globe, or some similar receiver, and hydrogen is so ex¬
ceedingly light that its total weight can only be a very
small tradtion of the weight of the containing vessel.
Moreover, as the buoyancy of the air is fourteen and onehalf times as great as the weight of the hydrogen, the
variations in buoyancy caused by changing atmospheric
conditions have an all-important effedt on the apparent
weight. The late Professor Regnault, of Paris, devised,
however, a very ingenious method of compensation, which
could readily be applied in this case.
It consisted in
balancing the globe containing hydrogen, hung to one arm
of the balance, by a second globe of exadtly the same ex¬
ternal volume and made of the same material, hung to the
opposite arm ; and so arranging the balance case that
they should hang in the same enclosure, and therefore be
equally affedled by atmospheric changes.
This method
was applied in the problem before us, and after a number
of trials it was found possible to make the compensation
so accurate that under good conditions the weight of a
globe holding five litres of gas did not vary more than
one-tenth of a milligrm. through large changes of temper¬
ature and pressure.
In order now to weigh hydrogen
with this apparatus, it was only necessary to exhaust the
air from the glass receiver, and, after balancing it as de¬
scribed, to fill it with pure gas, when the increased weight
—less than half a grm. with our apparatus—was the weight
of hydrogen required.
The balance employed was an excellent one, made about
twenty years ago by Becker and Sons, of New Y01 k. With
* Contributions from the Chemical Laboratory of Harvard College.
From the Proceedings of the American Academy of Arts and Sciences,
vol. xxxiii.
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a load of five hundred grms. in each pan it turns very per¬ frequently by its remaining hung on the balance for weeks
ceptibly with one tenth of a milligrm., and shows this together when exhausted without change of weight. The
small difference of weight with very great constancy.
apparatus was made by Emil Greiner, of 79, Nassau
The globe and its counterpoise were hung from hooks Street, New York, whose careful workmanship greatly
soldered to the bottoms of the pans by means of wires contributed to the success of our investigation. The details
which swung freely through small holes made for the of the stopcock are shown at the sides, and it will be
purpose through the bottom of the balance case, and also noticed that, besides the direCt way, there is a side way
through the top of the shelf on which the case stood. The through the plug of the stopcock independent of the first,
enclosure in which the globe and its counterpoise hung by which, when the stopcock is closed, a connection is
was a box made of tinned iron fastened to the bottom of established with the base of the cock, through which the
the shelf, and having doors in front like an oven, through gas may escape.
which the globe could be removed or hung in position.
This case was coated with lampblack on the inside, in
order to secure uniformity of temperature, and the air was
kept dry by means of two large dishes of sulphuric acid,
placed on shelves at the top of the case. We first placed
the sulphuric acid dishes on the bottom of the case in the
usual way, but we found it impossible thus to secure a
uniform condition of the atmosphere within ; and as moist
air is necessarily lighter than an equal volume of dry air
at the same temperature and pressure, it is obvious that
any drying material will have the greatest efficiency when
placed near the top of the space to be protected. The tin

bio. 2.

Assume now that the interior of the globe has been ex¬
hausted, and a gas current established through this side
aperture from one of the generators employed. On turning
the stopcock the side aperture is first closed, and then the
direCt way slightly opened, so that all the gas evolved now
passes into the globe ; and it was found possible to regu¬
late the current with such nicety as not to cause any
sudden changes of tension in the generator, which was

box was itself enclosed in a cupboard, but not otherwise
protected, and the balance case was surrounded by curtains,
in order to shield the beam from radiation.
With the apparatus so arranged it was found possible to
obtain most satisfactory and concordant results to tenths of
a milligrm. when the change in the temperature of the
balance-room was not very rapid ; but any sudden changes
produced by artificial heating would cause slight currents
of air in the interior of the case, whose effect became very
sensible, but whose influence we were able to eliminate.
The best series of results, however (the second series in
the table given later on), was obtained during the month
of June, when there was no artificial heat in the building,
and the temperature varied but little during day and
night.
The globe used for holding the hydrogen—shown in
Fig. i in about one-sixth of its actual dimensions—has an
interior capacity of 4961-5 c.c., and weighs 570 5 grms.
The cap with the connecting tubes was ground into the
neck, and this joint, as also the stopcocks, was so care¬
fully made that there was absolutely no leakage, and the
globe would hold a vacuum indefinitely, as was shown

Fig. 3.

always provided with an overflow by means of which the
tension could be watched, and according to which the
stopcock was regulated.
The filling of the globe was one of the critical points of
the determination. It generally occupied from one to two
hours, and during all this time it was necessary, with the
hand on the stopcock, carefully to watch the tension at
the overflow already mentioned, and represented in Fig. 5
and Figs. 7 and 8. From the beginning to the end of the
operation there was a greater tension in the generator than
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Fig. 7.
Fig

in the outside air by about one inch of mercury. When
the connection was once established between the generator
and the globe there was absolutely no leakage through the
side way, as was tested in several cases by dipping the
mouth of the tube at the base of the cock under mercury.
The whole process of weighing the hydrogen was finally
reduced to the following manipulation.
The globe was
connected by means of a rubber hose with a rotatory airpump having automatic valves, made by E. S. Ritchie, of
Boston. It was then exhausted to within 1 m.m. of mer¬
cury. Next, closing the cock and disconnecting the globe, (

it was cleaned w;th distilled water and fine cotton cloth;
at least, this was done five or six times during the deter¬
minations.
But as the globe when out of the balance
case was always protected by a cylindrical tin box with a
cover, from which the exit tubes projected, it was usually
only necessary to clean the exit tubes in this careful
manner, simply dusting off the globe with a large camel’shair brush before hanging it in the balance case. In this
part of the operation it was necessary to take care not to
communicate to the globe a charge of electricity by rubbing
it with a perfectly dry cloth.
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The globe was hung on a wire stirrup, which caught the
exit tubes, as the glass joint was sufficiently strong to
support the weight of the globe. The globe was so nearly
balanced by its equipoise that when exhausted it only
required about one decigrm. to establish equilibrium. The
time required to attain perfedt equilibrium varied with the
conditions. If the glass had been previously cleaned as
described above, perfedt equilibrium might not be reached
for forty-eight hours, or even longer, while if the glass had
only been dusted, twelve hours were generally sufficient.
After the tare had thus been taken the globe was re¬
moved from the balance, placed-in th# protedtmg case,
and filled with hydrogen as just described.
The inlet
tube, to which a rubber connedtor had been attached,
was scrupulously clean as before, and the globe was again
dusted and hung on the balance. During all these trans¬
fers the globe was always handled with clean cotton cloth
and the hands never came in contadtwith the glass. The
increased weight was now the weight of the hydrogen ;
and as the volumes equipoised were exadtly the same, and
the additional weight was represented by less than fivetenths of a grm. of platinum, any corredtion for the
buoyancy of the atmosphere is unessential.
Combustion Apparatus.
The apparatus by which the combustion of the hydrogen
was made is represented in Fig. 6. It is made up of a
series of small combustion furnaces, which are a modifica¬
tion of a kerosene-oil stove called “ the American,” very
much used in the United States. This stove, as adapted
to chemical uses by the writer, is shown in Figs. 2 and
3, and it has proved of great value, not only for elementary
chemical experiments in school courses, where illu¬
minating gas is not to be had, but also in a well equipped
chemical laboratory. The stove is made for burning
kerosene oil, but alcohol can also be burnt in it with
decided advantage for chemical work. The figure of the
stove has been drawn to about one-sixth of the adtual
size.
In the figure of the combustion apparatus (Fig. 6) it
will be noticed that the globe, protedfed by its case, stands
about in the middle of the line. By means of a sudtion
pump attached to the extreme right of the apparatus, a
current of air is maintained through the whole length.
Beginning now at the extreme left, the air first passes
over reduced copper, and is deprived of its oxygen. It
next passes over cupric oxide, by which any traces of
hydrogen that had remained occluded by the reduced
copper, or any traces of hydrocarbons in the air itself, are
burnt. It next passes through caustic potash bulbs, and
then through a system of driers, meeting successively
calcic chloride, sulphuric acid, and phosphoric pentoxide.
It now enters the globe through the inlet tube reaching
to the bottom, carrying before it the hydrogen into the
combustion furnace.
The water from the combustion was collected in a con¬
denser—the details of whose construdtion are represented
in Fig. 4—which was shielded from the furnace by a screen
of asbestos paper. Nine-tenths of the water was con¬
densed in the middle tube, and all but the last traces of
the aqueous vapour were absorbed by the sulphuric acid
through which the air subsequently bubbled up at the
end of the U-tube, between glass beads, which broke the
ascent and divided the bubbles. With this condenser was
connected a U-tube containing phosphoric pentoxide,
which absorbed the last traces of the aqueous vapour,
seldom, however, gaining in weight more than two m.grms.
during a combustion lasting from seven to eight hours.
Then follows a safety tube containing calcic chloride (or
in some cases phosphoric pentoxidej, to prevent any reflex
diffusion, and finally an adaptation of the principle of
Mariotte’s flask to regulate the velocity of the air current.
It will be seen that the open mouth of the central tube of
this last apparatus dips under the mercury in the tall jar,
so tl at by raising or lowering it the strength of the current
could be exadtly regulated.
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Before beginning a combustion the place of the hydrogen
globe was supplied by a straight piece of glass tubing,
and the air current maintained through the heated com¬
bustion tube until the cupric oxide was perfedtly dry.
Next, the furnace at the extreme left was lighted, and the
current continued until the oxygen in the air of the drying
tubes had been so far replaced by nitrogen as to remove
all risk of subsequent explosion.
Meanwhile the globe and condensing tubes were made
ready, and first the globe and next the condensing tubes
were placed in position, all the rubber connedtors required
having been previously dried in the current of dry air, and
the joints were so contrived that subsequently the stream
of gas came in contadt with the smallest possible surface
of the rubber connedtors. The combustion lasted, as has
been already stated, from seven to eight hours, and during
this time quite a rapid current of air was drawn through
the apparatus.
Our preliminary experiments plainly showed that the
rapidity of the current within pradticable limits had no
appreciable effedt on our results, and this is due to the
fadt that the current entered ihe globe and left the con¬
densers under precisely the same conditions. More than
nine-tenths of the water was condensed during the first
half-hour, the drops falling regularly from the mouth of
the inlet tube, and after two hours all traces of cloudiness
disappeared from this tube or its connedtions, showing
that the air coming over was perfedtly dry. The water
thus colledted was absolutely clear and limpid.
After the first hour the combustion furnace used for
removing oxygen from the air, at the extreme left, was
taken away, and by the end of the combustion the reduced
copper in the combustion tube proper was again com¬
pletely oxidised, leaving the globe and all the tubes filled
with normal air, as at the beginning of the process. It
only remained now to remove the condensers, and re¬
weigh them with all necessary precautions.
At both
weighings the barometer and thermometer were observed,
and the small, usually insignificant, corredtion for
buoyancy caused by a change in the atmosphere during
the interval was carefully estimated.
The question of the time of running the combustion
after tht produdtion of water had sensibly ceased was one
that was carefully considered. The time mentioned above
-—eight hours—was far outside the necessary limits, and
was reached only after a large number of experiments.
That a very long continuance of the current after the
combustion was pradtically ended was unnecessary was
clearly shown by several circumstances. In the first place,
the duration of the combustion beyond the limit we have
named made no difference in our results, as was repeatedly
shown. Again, in one instance, after detaching the con¬
densation tubes and weighing them, they were again put
in place and the combustion continued three hours longer,
during which time the tubes gained no appreciable weight.
In another instance, when a suspicion arose that possibly
some hydrogen might be occluded on the walls of the
globe, the condensation tubes having been dismounted
and weighed as before, the globe was also dismounted
and heated over the free flame of a Bunsen lamp to as
high a temperature as the glass would safely bear, over
300° C., and then, the apparatus having been remounted,
the combustion was continued for one hour. Here again
the condensation tubes gained only a small fraction of a
m.grm. in weight, an effedt which might easily be acci¬
dental, and which was wholly without influence on the
result.
(To be continued).

The Hydrochlorates of Antimony and Bismuth
Terchlorides and Antimony Pentachloride. — R.
Engel. — These three compounds are well-defined and
easily isolable. All three contain water of crystallisation,
there being at least two mols. of water for each mol. of
hydrochloric acid fixed by the chloride.—Comptes Rendus,
Vol. cvi., No. 26.
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SOCIETIES.

CHEMICAL SOCIETY.
Ordinary Meeting, June 21st, 1888.
Mr. William Crookes, F.R.S., President, in the Chair.
Messrs. George Embrey and Albert L. Guiterman,
Ph.D., were formally admitted Fellows of the Society.
Certificates were read for the first time in favour of
Messrs. John Burke Fairley, 2, Sidney Villas, Lower
Eglinton Road, Shooter’s Hill; A. Alexander Ramsay,
Auckland, New Zealand ; C. Heinrich Trinks, 117, King
Henry’s Road, N.W.
The following were eledted Fellows of the Society:—
Messrs. John Alexander, Charles Bradshaw, Lewis
Edmunds, William Humphrey Gibson, Joseph Henry
Maiden, Henry Alexander Miers, M.A., Frank Mousley,
James H. Rymer Paterson, George Woodyatt Prodter,
Herbert W. Seely.
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atmospheric pressure in vessels connected with a gas
collecting and measuring apparatus.
The carbon of the
celluloses and carbohydrates is entirely converted into
gaseous products.
Some typical benzenoid compounds
have also been investigated, and the results indicate that
complete oxidation may be effected.
The monobasic
acids of the fatty series on the other hand are not com¬
pletely resolved, and the results are consequently variable.
Amide and imide nitrogen prevent complete oxidation ;
one of the causes probably being that urea is not attacked
by the mixture. Compounds containing negative radicles,
such as Cl, Br, S, and N02, have not been investigated.
Discussion.

Mr. A. H. Allen said that he had been in the habit for
years of using chromic anhydride for oxidising carbon in
steel, but he had found that some carbon dioxide was
always evolved when pure sulphuric acid and the
commercial anhydride were used; he therefore prepared
the solution of the anhydride from fused lead chromate
and sulphuric acid,

50. “ Metaxylenesulphonic Acids."
By G. T. Moody,
D.Sc.
The following papers were read:—
According to Jacobsen, metaxylene yields two sulphonic
acids;
the 1:3:4 modification is the chief produdt, the
48. “ Chlorofumaric and Chloromaleic Acids and their
1:2:3 modification being also formed, and in larger
Magnetic Rotatory Powers.” By W. H. Perkin, Ph.D.,
quantity when the temperature during sulphonation is low.
F.R.S.
The author has further studied the adtion of phosphorus The primary objedt the author had in view was to ascertain
pentachloride on tartaric acid, first examined by Mr. if the 1:2:3 acid was convertible by isomeric change
Duppa and himself in 1861.
The main produdt is the into the isomeride, the investigation being one of a series
chloride of chlorojumaric acid, not chloromaleic chloride which are being carried on in the Central Institution
as was formerly supposed. In the paper, the properties of Laboratory for reasons briefly stated by Dr. Armstrong in
the chloride are described, and also those of the acid and Abstract No. gg, 1887.
The author arrives at the conclusion that the contraof its acid potassium, ammonium, and ethylic salts. On
didory
results obtained by Jacobsen, Remsen, and others
treatment with ammonia, the ethyhc salt is first converted
on sulphonating metaxylene, are to be explained by the
into the ethylic salt of chlorofumaramic acid,—
fad that in their investigations they did not use a pure
CO(NH2)-CH-CCl-C02Et,
hydrocarbon.
Metaxylenesulphonic acid, obtained by
a substance already described by Claus and Voeller as a sulphonating crude metaxylene, may be freed from paramaleic compound ; on further treatment with ammonia, xylenesulphonic acid and other impurities by repeatedly
amidofumaramide is produced ; this crystallises in pale crystallising it from sulphuric acid diluted with one-third its
yellow needles, and decomposes when heated, no definite weight of water in the manner described by Jacobsen,
fusing point being observable. Claus and Voeller, opera¬ who, however, clearly did not carry the purification far
ting in the same manner, have, however, obtained a enough.
The pure sodium salt differs greatly from the
substance which, although of the same composition,
description of it given by Jacobsen (Berichte, 1878, 17).
crystallises in colourless scales, melting at 122°.
It crystallises in beautiful tables belonging, in all proba¬
On heating a mixture of chlorofumaric acid and chloro¬
bility, to the anorthic system, and contains one molecule
fumaric chloride, chloromaleic anhydride is obtained ; this of water of crystallisation.
When hydrolysed, the pure
substance is dimorphous, being obtainable in hard crystals sodium salt yields a hydrocarbon which on sulphonation
melting at 34‘5°, and as a solid which melts just below 0°. with chlorosulphonic or sulphuric acid, gives only one
Chloromaleic acid and a number of its salts are fully sulphonic acid, the sulphonamide prepared from which
described in the paper; like the maleates, the chloro- melts at 1370.
maleates yield a brown-red colouration with ferric salts,
Jacobsen’s sulphonamide, melting at g5—96°, is not a
while the chlorofumarates, like the fumarates, afford a derivative of metaxylene at all, but a mixture containing
buff precipitate with ferric salts. The magnetic rotatory a considerable quantity of paraxylenesulphonamide ; the
powers of a number of the compounds described are re¬ solid xylenol obtained from it by Jacobsen being identical
corded in the paper.
with paraxylenol, which he describes in the same paper.
Dibromometaxylenesulphonic acid, on reduction with
49. “ Combustion by means of Chromic Anhydride.” By
zinc-dust and sodium hydroxide, yields a sulphonic acid,
C. F. Cross and E. J. Bevan.
the barium salt of which crystallises in large prisms, the
Ladenburg in 1865 described a method of ultimate
analysis of carbon compounds, consisting in heating with sulphochloride in prisms melting at 390, and the sulphon¬
in slender brittle needles, melting at 1130.
iodic acid and sulphuric acid in sealed tubes; the oxida¬ amide
tion was found complete for a satisfactory variety of Jacobsen and Weinberg obtained this sulphonamide in an
substances, and the experimental numbers obtained impure condition (Berichte, 1878, 1534), and regarded it
showed the process to be available as a laboratory method as identical with that melting at 95—96° obtained by
Jacobsen on sulphonating “ metaxylene ” with sulphuric
of estimating carbon and hydrogen.
The authors have investigated the adtion of chromic acid.
If the sulphonic acid giving the sulphonamide, melting
anhydride in presence of sulphuric acid on carbon com¬
at
113°, be heated at 100“, isomeric change readily occurs,
pounds. Ladenburg mentions this “ combustion mixture,”
but regards it as unavailable for quantitative determina¬ and the acid corresponding to the amide, melting at 137°,
tions on account of the Cr03 decomposing with evolution is formed.
The author proposes to closely study the derivatives of
of oxygen.
This, however, is shown by the author’s
experiments to take place to so small an extent under the the acid yielding the amide, melting at 113°.
51. “ The Formation of Isomeric Toluenesulphonic
conditions as to time and temperature of a combustion,
that it may be negledted.
Acids.” By Hugh Gordon, B.A.
The objedt which the author has had in view was
The adtion of the mixture has been investigated under
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similar to that by which the author of the previous com¬
munication was guided. It is well known that when
toluene is sulphonated at low temperatures a large pro¬
portion of ortho-acid is obtained, whereas if sulphonation
be effected at a temperature near the boiling-point of
toluene, the para-acid is the almost exclusive produdt; it
is obviously important, if possible, to determine whether
or no the para-acid is formed from the ortho-acid by simple
isomeric change.
The author finds that tolueneorthosulphonic acid (hydrated) is not affedted by heating at ioo°,
but by somewhat prolonged heating at 140—150° it is
converted into the para-acid ; and inasmuch as this
temperature is far above that at which toluene boils, it
appears improbable that the ortho-acid becomes hydro¬
lysed, and that the para-acid is formed by re-sulphonation
of the toluene at a high temperature. The results as yet
obtained are regarded, however, as incomplete, an
extended investigation of the behaviour of the various
sulphonic acids, both of toluene and of toluene-derivatives,
being in progress.
52. “ A New Method for the Preparation of Mixed
Tertiary Phosphines." By Norman Collie, Ph.D.
The author has already called attention to the way in
which when heated compound phosphonium chlorides
decompose into the chlorhydride of the tertiary phosphine
and an olefine.
He has since used this as a method for
the preparation of mixed tertiary phosphines. Triethylphosphine has been united with methyl, propyl, amyl, and
benzyl chlorides respectively; all these compound phos¬
phonium chlorides, when heated, decompose in a manner
similar to the tetrethylphospbonium chloride, yielding
ethylene and chlorhydrides of the tertiary phosphines.
The tertiary phosphines were prepared from the
chlorhydride by the adtion of caustic soda. In this manner
the following phosphines have been obtained :—Methyldiethylphosphine, dimethylethylphosphine, propyldiethylphosphine,
amyldiethylphosphine,
benzyldiethylphosphine, and dibenzylethylphosphine.
53. “ Some Interactions of the Halogen Hydrides.” By
G. H. Bailey and G. J. Fowler.
The authors have found that when phosphorus pentoxide
is exposed to hydrogen chloride gas at ordinary tempera¬
tures, large quantities of the gas are taken up by it,
amounting to nearly a quarter of a litre per grm. of the
pentoxide, the gas and the pentoxide interacting
chemically : 2P205 + 3HCI = POCl3 + 3HPO3.
A similar interaction occurs with hydrogen bromide, but
none with hydrogen iodide. They have also observed that
though hydrogen chloride has no aCtion on mercury, yet if
mixed with oxygen it readily attacks the mercury, forming
an oxychloride, Hg2OCl2'HgO, aCtion taking place even
in the dark.
With hydrogen, bromide, gas, and oxygen
the interaction is more rapid, but whereas in the case of
the chloride the whole of the hydrogen is oxidised to
water, in the case of the bromide a large proportion re¬
mains uncombined.
Hydrogen iodide gas forms with
mercury mercurous iodide or mercuric iodide according as
the mercury or the iodide is in excess.
54. “ Remarks on the Paper of Drs. Japp and Klingemann on the Constitution of certain so-called Mixed AzoCompounds." By Prof. Victor Meyer.
From a note on page 523 of the above-named article
(Chem. Soc. Trans., 1888), 1 see that Messrs. Japp and
Klingemann regard my “ Nachschrift,” in the Bericl. tc
(1888, p. 18), as a claim of priority on my part.
On re¬
perusing the article I see that the wording, quite un¬
intentionally on my part, permits of such a reading.
I
therefore hasten to explain that the results there referred
to were arrived at by Messrs. Japp and Klingemann and
myself, independently, and that without doubt they ob¬
tained theirs ere I did mine. Nothing is further from my
thoughts than the desire to detract from the merits of
these workers, especially in a field which they have
enlarged by such valuable and successful investigations.
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55. “ The Action of Potassium on Tetralkylammonium
Iodides." By C. M. Thompson and J. T. Cundall.
According to Weyl, if potassium in solution in liquid
ammonia aCt on ammonium chloride, ammonium is pro¬
duced and dissolves in the ammonia, forming a blue solu¬
tion ; this statement lacks confirmation, and has even
been contradicted. In the hope of obtaining more decisive
results, the authors have substituted tetramethyl- and
phenyltrimethyl-ammonium iodide for ammonium chlo¬
ride, but unsuccessfully. The greater part of the former
was unchanged, a portion only being aCted on by the
potassium giving potassium iodide, ethane, and triniethylamine ; fromjthe latter, potassium iodide, dimethylaniline,
and trimethylamine were obtained.
56. “ The Solubility of Isomeric Organic Compounds in
Relation to their Fusibility." By Thomas Carnelley,
D.Sc., and Andrew Thomson, D.Sc., M.A., University
College, Dundee.
Seven years ago {Phil. Mag., [5], xiii., 180) one of the
authors showed that the fusibility and solubility of iso¬
meric compounds were very closely related to one another,
so that of two or more isomeric bodies, that dissolves the
most easily which has the lowest melting-point, and in
which the atomic arrangement is the least symmetrical.
At that time the investigation had included only a com¬
paratively small number (58) of compounds. The authors
have now extended the investigation, so as to include all
isomeric sets of carbon compounds whatever. Their data
have been obtained partly from literature and partly as
the results of their own determinations. The following
are their general conclusions :—
(1.) For any series of isomeric carbon compounds the
order of solubility is the same as the order of fusibility,
i e., the most fusible compound is also the most soluble.
This rule has been applied in 1778 cases, of which 1755
accord with the rule, including all kinds of isomers, from
the most simple to the most complicated. There are
only 23 exceptions, and a large proportion of these is of
a very doubtful character.
(2.) The order of solubility of the corresponding salts of
any series of isomeric organic acids is the same as that of
the acids themselves, i e., the salts of the more soluble
and more fusible acids are also more easily soluble than
the corresponding salts of the less soluble and less fusible
acids ; and if fusible more easily fusible, but the meltingpoints of most organic salts cannot be determined because
they decompose before fusion. To this rule there are five
exceptions out of 143 cases in which the rule can be
applied, and as regards at least three of these it is very
doubtful whether they are real exceptions.
(3.) The order of solubility of two or more isomeric
compounds is independent of the nature of the solvent.
This rule can be applied in no less than 666 cases, and
among these there is not a single exception.
The truth
of the rule has also been proved more particularly in the
case of meta- and para-nitraniline, the solubility of each
of which in 13 different solvents has been carefully deter¬
mined.
(4.) The ratio of the solubility of two isomers in any
solvent is constant, and is independent of the nature of
the solvent; this has been proved as yet only in the case
of the meta- and para-nitranilines in respedt of 13 different
and very varied solvents.
The extremely close and intimate relation of solubility
to fusibility, however, is proved not only by the very large
number of cases of isomeric compounds which the authors
have examined (nearly 2000), but also by the relative
fusibility and solubility of the various allotropic modifica¬
tions of the same element (e.g., P, S (?), Se), and of
mixtures of organic compounds (e.g., solid paraffins), and
of inorganic salts {e.g., sodium and potassium nitrates),
in all of which it is pointed out that the order of solubility
s the same as the order of fusibility, and that this order
is independent of the nature of the solvent.
The curve of the solubility of mixtures of sodium and
potassium nitrates in various proportions is very striking.

Notes on Some Compounds of Chromium.
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Starting with pure sodium nitrate, the solubility increases
and the curve rapidly falls as the percentage of NaN03
diminishes and that of KN03 increases, until the pro¬
portion of the latter amounts to about 20 per cent; the
solubility then remains constant and the curve becomes a
horizontal line until the proportion of the potassium salt
reaches about 40 per cent, after which the solubility
diminishes and the curve rapidly rises until pure KN03is
reached. The curve of fusibility falls rapidly from pure
NaNQ3, until the latter amounts to 50 per cent, after
which it remains constant until the KN03 equals 60 per
cent, and then rises rapidly until puie KN03 is reached.
57. “ Notes on

some Compounds of Chromium.”

By

Sydney Lupton, M.A.
The determination of the atomic weight of chromium
has occupied the attention of many chemists, but from a
variety of causes the results obtained are far from satis¬
factory. In some cases single experiments are relied on,
and in others proper attention has not been paid to the
solubility of silver chloride in solutions of chromic chlo¬
ride, the great difficulty of drying chromic sulphate with¬
out decomposition and of completely decomposing it by
heat, the liability of barium chromate to carry down other
salts, or to be carried down by barium sulphate. Hence
the true atomic weight cannot be considered to be deter¬
mined to within about 1 per cent. In fait Clarke, placing
apparently great reliance on a single experiment of
Siewert’s, takes Cr = 52*oi ; while Meyer and Seubert,
giving greater weight to the experiments of Berlin, assume
Cr = 52‘45, which is practically the value preferred by
Fresenius.
The following experiments were made with the object
of suggesting a method for the determination of the
atomic weight of chromium free from the defects inherent
in all the methods which have hitherto been used. Inci¬
dentally a few old results have been either confirmed or
rendered doubtful.
Potassium Dichromate.—The density of this salt was
found by Thomson to be i*g8, which is copied into such
authorities as Wurtz’s “ DiCtionnaire ” and Biedermann’s
“ Chemiker Kalendar,” 1884. Karsten found 26; Miller’s
“ Elements ” gives 2 62 ; Schrceder found about 27. The
density of some small crystals of the twice re-crystallised
salt was determined in benzene, the air being removed by
a small hand-pump ; it was found to be (i.) 2-6g, (ii.) 2*67.
Ammonium Dichromate.—The density is given by Clarke
as 2*151. Three experiments in benzene, the air being
removed by a small pump, gave (i.) 2*16, (ii.) 2*18, (iii.)
275, and one in chloroform (iv.), 2*18
100 grms. of water dissolve—
At 7*0°-about
,, io'o
,,
„ 16*5
„
» 18m
„

23 grms. of the salt; at 6o° about 82 grms.
24
n
94
>> JI5
1>
28
„
107
,, 173
„
33
„

The solution boils at 107° C.; its density is 1*12 at io°,
and 1*158 at 18° C.
The finely-powdered salt is easily dried at no0 in the
air-bath.
Darby states (Jour. Chem. Soc., i., 20) that ammonium
dichromate decomposes suddenly when heated to 200°.
A small quantity of the dry powdered salt was heated in
a thin test-tube, with a thermometer inside placed in a
paraffin bath. Sudden decomposition took place at (i.)
228° C.; (ii.), 230° C.
Since the composition of the salt has been placed
beyond doubt by Siewert (Jahresb., 1862, 148), the ig¬
nition of ammonium dichromate and the determination of
the chromic oxide left seems in theory to afford an un¬
exceptionable method of determining the atomic weight;
but the difficulty of avoiding loss of oxide by the sudden
rush of the gas is very great. Darby used tubes plugged
with cotton-wool, Richmond and Abel tubes plugged with
asbestos, and I have tried mixing the salt with a large
excess of ignited silica without success. Hence it seemed
advisable to reduce the salt previous to ignition to obtain

23

the oxide. The reduction with hydrogen dioxide is rather
tedious, and it is somewhat difficult to obtain a solution
of the dioxide which leaves no residue on ignition. A
solution of sulphur dioxide was therefore used as the re¬
ducing agent. oi53g grm. of ammonium dichromate was
dissolved, reduced by sulphur dioxide, evaporated, and
the residue heated for two hours at 200°, when the residue
weighed 0*3228 grm., which was reduced to 0*3218 grm.
by further heating during an hour and a half; this residue
nearly corresponds to the formula Cr2 3SO47H2O. After
long-continued heating over a good argand, the residue
consisted of a mixture of sulphate and oxide, which, when
heated over a Bunsen to bright redness for two and a half
hours, gave a residue weighing 0*1021 grm., which re¬
mained unchanged after heating for another hour. Hence,
one part of ammonium dichromate left 0*6634 part of
residue, the formula of which would be about—
Cr23S04i5Cr203,
instead of o*6o required for Cr203. A second experiment
gave similar results, and even prolonged ignition over a
gas blowpipe failed to produce the mass to oxide.
This
difficulty in drying chromic sulphate, and in decomposing
it by heat, explains the high value (^ = 53*563 obtained
by Moberg by the ignition of chromic sulphate and of
ammonio-chromic alum.
Reduction with (i.) hydrogen
oxalate, (ii.) alcohol and hydrogen nitrate, (iii.) alcohol
and hydrogen chloride is liable to occasion loss by
spitting.
Mercurous Chromates.—These salts have been investi¬
gated by Vauquelin, Godon, Gmelin, Darby, and Treese,
but the results obtained are not very concordant.
On
pouring potassium dichromate into mercurous nitrate
slightly acidulated with nitric acid, a heavy orange-red
precipitate falls. Gmelin states that on heating this salt
Godon obtained 0*126 part, and he himself 0*1232 part of
oxide. One part of Hg20*4Hg2Cr04 when heated would
leave about 0*1232 part of oxide.
According to Darby,
the precipitate is of the composition Hg20*3Hg2Cr04, but
he does not state that he himself analysed it. It is slightly
soluble in water, and easily soluble in hot dilute nitric acid,
from which it separates on cooling as the normal salt
Hg2Cr04. From one part of this salt Darby obtained by
ignition (i.) 0*1463, (ii.) 0*1488, (iii.) o*i47g, part of chro¬
mic acid.
Wurtz's Diet., i., 8g6, assigns to Godon and
Gmelin’s salt the formula Hg20Hg2Cr04, and Treese
(Zeit. f. Chemie [2], vi., 30), states that the salt thus
obtained is normal and not decomposed by water.
i-7334 grms. of mercurous chromate obtained from
Messrs. Hopkin and Williams were heated over a Bunsen
burner until a dull green residue weighing o*ig43 grm.
was left. The ratio is 1 : 0*1127, and a second experiment,
in which a slight loss occurred, gave 1 : o*ui8. This cor¬
responds fairly to the salt Hg20*3Hg2Cr04 containing a
little impurity or traces of mercurous oxide.
A hot solution of potassium dichromate was poured into
a hot solution of mercurous nitrate slightly acidulated
with hydrogen nitrate. The fine heavy orange precipitate
was washed, dried on the water-bath, and heated at 120° C.,
until it ceased to lose weight. Four experiments on the
ignition of this salt gave the ratios—
(i.) 1 : 0*1523
(ii.) 1 : 0*1517

(iii.) 1 : 0*1516
(iv.) 1 : 0-1510

This powder then appears to be normal mercurous chro¬
mate containing a small proportion of either mercuric
chromate or mercurous dichromate. A quantity of it was
boiled for some time with dilute nitric acid, and the undis¬
solved residue was washed and dried. 1*5525 grms. left
on ignition o*22g4 grm. of oxide, corresponding to the
ratio r : 0*1477. Hence the undissolved residue seems to
be normal mercurous chromate, Hg2Cr04.
In conclusion, two methods for the determination of
the atomic weight of chromium seem to suggest them¬
selves :—
1st. The reduction of ammonium dichromate at a low
temperature by a weak solution of hydrogen oxalate, or of
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some similar reducing agent, and the determination of
the chromic oxide left on ignition.
2nd. The ignition of normal mercurous chromate and
determination of the chromic oxide.
In the first case the required atomic weights are well
known, but the purification of the dichromate is tedious,
and the reducing agent causes additional chance of error.
In the second case the chromate is more easily purified,
but the results will be affedted by the uncertainty still
attaching to the atomic weight of mercury.
58. “The Estimation of Alumina and Free Sulphuric
Acid in Alum Cake and Sulphate of Alumina.” By Row¬
land Williams.

The author recommends Chancel’s method of estimating
alumina by boiling with sodium thiosulphate (Watts's
Dictionary, i., 155) as more accurate and expeditious than
the ammonia process. In support he quotes the following
results :—
“ Ammonia ” “ Thiosulphate”
Theory.
method.
method.
Alums (pure).
Potash alum
10-76
11*01
io-8i
Ammonia alum..
II-50
11-24
11-31
Alum Cakes.
No. 1 sample
No. 2
,,
..
No. 3
„
..

..
..

Sulphates of Alumina.
No. 1 sample
.
No. 2
„
..
..
No. 3
„
..
..
No. 4
..
No. 5
..
No. 6
,,
..
..

12-94
12-34
12-93

12-66
12-21
12-42

12-95

12-75
13-21
13-12
14-41
15-01
1468

13-51
J3’33
14-62
15-11
14-81

—
—

—
—
—

—
—
—
—

The estimation of the free acid in alum cake, &c., is
best effected by the following process :—300 grains of the
sample are weighed into a stoppered bottle and 1200 grains
measure of strong alcohol added, the contents of the bottle
being frequently shaken, and the digestion allowed to
proceed all night. The next morning the alcohol is filtered
off and 800 grains measure of the filtrate (equal to 200
grains of the sample) titrated with decinormal caustic
soda. Experiment shows that the alcohol does not extradt other matters beside sulphuric acid which are liable
to affedt the result. To further test the accuracy of the
method, ordinary sulphate of alumina was freed from sul¬
phuric acid by washing with alcohol, and known amounts
of acid were then added, and the amount estimated by
the process described ; the results were as follows :—
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Comptes Rendus Hebdomadaires des Seances de VAcademie
des Sciences. Vol. cvi., No. 26, June 25, 1888.
The Vapour Density and Molecular Weight of
Aluminium Chloride.—C. Friedel and J. M. Crafts.—
Aluminium chloride volatilises without fusion under the
ordinary atmospheric pressure, but it melts easily under
a higher pressure.
The authors find its melting-point
intermediate between 186° and 190°. The boiling-point
at 0-33 atmosphere is 167-8°, but at 3'6o, 2130. The
vapour-density at different temperatures ranges irom 9-69
to 8-31, the theoretical value being g-24. The numbers
found do not fluduate greatly over a range of more than
2000, and agree fairly well with those obtained by
H. Sainte-Claire Deville and Troost (9-35 in the vapour
of mercury and 9349 in the vapour of sulphur.
MM.
Nilson and Petterson, who began their experiments only
at u.400, obtain a decidedly lower value.
At What Degree of Oxidation do Chrome and
Manganese exist in their Fluorescent Compounds ?
—Lecoq de Boisbaudran.—This question does not receive
a definite answer.
On a Property of Carbon resembling that of
Platinum-sponge.— G. A. Hirn.—The author, having
blown out the flame of a spirit-lamp and put on its glass
cover, saw accidentally, a few moments afterwards, that a
point of the wick still remained glowing. One of the
carbonised points was incandescent for nine hours over
the extent of a square millimetre.
Artificial Reproduction of Phenacite and Emerald.
—P. Hautefeuille and A. Perrey.—The former of these
minerals is obtained from a mixture of silica, glucina,
neutral lithia vanadiate, and lithia carbonate. Emerald
was produced by using as mineralising agent acid lithia
molybdate.
On the Alkaloids, the Proximate Principles of
Human Urine. —Dr. Thudichum.-—The substances
identified and described are urocbrome, omicholine, uropittine, uromelanine, urotheobromine (an isomer of theo¬
bromine differing from the latter in its properties),
creatinine, reducine, parareducine, and aromine.
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General Monthly Meeting, Monday, July 2, 1888.
John Rae, M.D., F.R.S., Vice-President, in the Chair.
The following were eledled Members of the Royal Insti¬

tution :—A. Gordon Salamon, F.C.S., F.I.C., and Thomas
Graham Young, F.R.S.E.
The special thanks of the Members were returned for
the following donations to the Fund for the Promotion of
Experimental Research:—
Ludwig Mond.£100
John Bell Sedgwick.
25
Mrs. Bell Sedgwick.
25
The presents received since the last meeting were laid
on the table, and the thanks of the Members returned for
the same.

Bulletin de la Societe Chimique de Paris.
Vol. xlix., No. 5.
Si'ver Nitrate in Alcoholic Solution as a Reagent
for the Acetylenic Carbides—A. Behai.—Silver nitrate
in alcoholic solution appears to be the best reagent for
the acetylenic carbides, especially those of high molecular
weights.
Hydration of Tolane.—A. Behai.—The process of
hydration by sulphuric acid is applicable to the aromatic
series. Distillation in a current of steam separates the
desoxybenzo'ine formed, and possibly decomposes the
corresponding sulpho-conjugated derivatives which may
have been formed.
This method of operating may
probably be used with success in the aromatic series to
obtain alcohols with ethylenic derivatives and acetones
with acetylenic derivatives.
A Pretended Reaction for Phloroglucine.—MM.
Cazeneuve and Hugounenq. — The authors found that
Weselsky’s reaction (the yellow and then orange coloura¬
tion followed by a vermilion-red precipitate given by
potassium nitrite) may also be produced by phenol,
resorcine, orcine, naphthol a and £ in aqueous solutions
at 1 part in 2000.
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Compounds of Aluminium Chloride with Aceto¬
nitrile, with Acetonitrile Monochloride and Tri¬
chloride.—M. Genvresse.—Not suitable for abstraction.
Adtion of Certain Organic Acids upon Ordinary
Oxalic Ether.—M. Lorin.— Oxalic, formic, and acetic
acids aCt upon oxalic ether under conditions quite com¬
parable. Latent alcohol is distributed, and there is pro¬
duced the ether of the acid in reaction and of formic ether,
which is in a twofold proportion when the reading acid is
the oxalic.
The gaseous phenomena are of the same
order.
Contributions to the Study of the Chlorides of the
Bibasic Acids.—V. Auger.—The author examines the
adion of succinyl chloride upon benzene in presence of
aluminium chloride; that of the same chloride upon
ammonia, both aqueous and dry, and the adion of aqueous
ammonia upon phthalic anhydride and upon phthalyl
chloride.
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Transformation of CEnanthylidene and Caprylidene, True Acetylenic Carbides, into Substituted
Acetylenic Carbides under the Influence of Alcoholic
Potassa.—A. Behai.
Researches on Copper Reds.—Ch. Lauth and G.
Dutailly.—These two long and exhaustive memoirs do
not admit of abridgment. They are of the greatest value
to artists on porcelain.
-

-
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QUERIES.

*** Our Notes and Queries column was opened for the purpose of
giving and obtaining information likely to be of use to our readers
generally. We cannot undertake to let this column be the means
of transmitting merely private information, or such trade notices
as should legitimately come in theadvertising columns.
Gums.—Could any of your readers tell me the name of any book
dealing with gums ?—H. Y.

The Acetals of Normal Propyl-glycol.—H. Locher.
—In this paper the author examines merely the cases of
acetic and isovaleric aldehyds.

TO

CORRESPONDENTS.

No. 6.
Examination of an English Coal.—MM. ScheurerKestner and Meunier Dollfus.—Already noticed.
Infusible Blue-black Enamel and its Applications
on the Covering of Hard Porcelain.—Charles Lauth.
—The author points out certain defeds in the pure cobalt
blues, and recommends, in preference, a mixture of 100
parts cobalt oxide, 88 parts manganese peroxide, and
ferric oxide 44 parts.
This mixture gives blues of a
slightly grey tone, very soft, harmonising well with the
whites and retaining its beauty by artificial light.
On the Covering Shell of Hard Porcelain.— Ch.
Lauth and G. Dutailly.—The author discards the formula
of Brongniart, on account of its tendency to chip off, and
uses a mixture of sand, 37 69, kaolin, 35*38, manganese
dioxide, 21*54, and colcothar, 5*39. After being twice
furnaced this mixture gives;—Silica, 57*36; alumina,
14*20 ; manganese peroxide, 2277 ; ferric oxide, 5*69.
Researches on Soft Porcelain.—Ch. Lauth and G.
Dutailly.—This bulky memoir does not admit of abridg¬
ment.
Synthetic Formation of Toluyl-propionic Acid.—E.
Burcker.—The author causes succinic anhydride to act
upon toluene in presence of anhydrous aluminium chloride,
and thus obtains tolyl-propionic acid.
The reaction
begins and may even be continued and completed at the
common temperature.
Adtion of Chlorine upon Metallic Gold.—M. Lindet.
—The author, on treating spongy metallic gold with
chlorine, obtains a mixture of gold terchloride, gold mono¬
chloride, and metallic gold. As the temperature rises the
proportion of the two chlorides increases at the expense
of the metallic gold.
(
The Active Crystalline Matter of the Poisoned
Artows of the Somalis, extracted from Ouabaio
Wood.—A. Arnaud.—This principle, which is not an
alkaloid, is exceedingly poisonous, a lew m.grms. proving
fatal to large animals in a few minutes.
It adts upon the
heart.
Researches on the Colloidal State.—C. Winssinger.
—The most remarkable conclusion reached is that the
aptitude of the sulphides to assume and retain the
colloidal state seems to be a periodic function of the
atomic weights of the corresponding elements.
No. 7.
Action of Mono-chloro-acetonitrile upon Benzene
in Presence of Aluminium Chloride.—P. Genvresse.
—The principal products are benzoic acid and orthotoluic
acid, the latter in small quantities.
On Blues under Cover.—Ch. Lauth and G. Dutailly.

R. M. C.—There is no preparation that can be put on the hands of
a watch which will make them sufficiently visible to tell the time at
night. Ordinary luminous paint is not sufficiently luminous for this
purpose.
Now ready, Crown 8vo., cloth, 304 pages, Sixth Edition, Revised
and Enlarged, 6s. 6d.
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burner, a speCtrum decidedly characteristic of lithium,
when viewed by the aid of the spectroscope.
Everton Research Laboratory,

18, Albion Street, Everton, Liverpool.
Vol. LVIII.

No. 1495.

rv

d uL t.

j

ON THE

o
DETERMINATION

C0MBUST$6n

OF OXYGEN

„. HYDROGEN IN

IN AMMONIA AND

NITRIC ACID.

OF

THE

AMOUNT

OF

MORPHIA PRESENT IN OPIUM.
By ROWLAND WILLIAMS.

^ R kKJ&f Dr. HODGKINSON and F. K. LOWNDES.

The experiment of burning oxygen in ammonia may be

slightly modified by using a long platinum jet about 1 m.m.
bore and 8 or g c.m. long. A good form of the experiment
is to have the strong ammonia, o-88o, in a half litre flask
with wide neck. Introduce the platinum tube, with escaping
oxygen, to within a c.m. of the surface of the liquid, and
set fire to the escaping gas mixture. The oxygen burns
at the jet and raises the point to a white heat, whereupon
it is lowered into the liquid ammonia. Here the oxygen
continues to burn, and the platinum tube is generally
melted. With a certain amount of oxygen pressure, easy
to ascertain by a trial or two, white fumes of ammonium
nitrate and nitrite escape from the flask or coat the upper
part of the neck.
The converse experiment to this with hydrogen and
nitric acid is still more striking. On introducing a small
hydrogen flame by the platinum tube into concentrated
nitric acid in the same sized flask as the ammonia experi¬
ment, several appearances may be obtained depending on
the amount of hydrogen. With the platinum tube at a
distance of 2 c.m. from the surface of the acid, and the
pressure so arranged that the flame just touches the acid,
the jet becomes heated to whiteness, and a fine coloured
conical flame extends from the neck of the flask to the
liquid surface, and white fumes of ammonium nitrate or
nitrite escape.
If the white-hot point of the tube be
immersed under the acid, red fumes escape as well. The
hydrogen continues to burn under the acid until it becomes
considerably diluted. It is comparatively easy to regulate
both experiments so as to produce ammonium salts.

DETECTION
BISMUTH AND

AND

ESTIMATION

LITHIUM
AND

OF

IN METALLIC IRON

SLAGS.

By H. N. WARREN, Research Analyst.

The slags operated upon in which the lithium and bismuth

were detected were of ordinary blast-furnace production,
and obtained from the smelting of ore from the Cleveland
district, and consisting of an ordinary blast slag com¬
position. Six slags, out of nine samples examined, gave
a decided brownish precipitate after transmitting a current
of SH2 through a HC1 solution containing 1 grm. of
dissolved slag, and when 5 grms. were employed a
decided black precipitate, which, when purified and esti¬
mated by the usual method, amounted in the various cases
from o’l to o-5 per cent of Bi203. The lithium estimated
as carbonate, after the separation of the other ingredients,
averaged from 0^05 to o-i per cent. The samples of iron
examined, from which the slag had been produced, gave,
as a mean percentage, from o-oi to 0^04 of metallic bis¬
muth, practically speaking the whole of the bismuth thus
present passing into the slag. Out of six samples of the
cast-iron examined, four samples, after separation of the
iron and other ingredients present had been effected, gave,
on attaching a small quantity of the residue to a platinum
wire, and suspending the same in the flame of a Bunsen

In the Chemical News (vol. lvii., pp. 244—245) there
appeared a paper by Messrs. Teschemacher and Smith.
In justice to myself I must ask permission to correct a few
of the errors contained therein.
Messrs. Teschemacher and Smith accuse me of adopting
the title of their original paper without acknowledging its
source.
Now, in the very first sentence of my paper
(Chemical News, vol. lvii.. p. 134) I use the following
words:—“ I have read with much interest the paper
bearing the above title by E. F. Teschemacher and
J. Denham Smith, which recently appeared in the
Chemical News (vol. lvii., pp. 93 and 103).”
Notwithstanding the disclaimer of Messrs. Tesche¬
macher and Smith I still maintain that they were “ in the
same predicament ” as myself with reference to the
quantity of opium solution specified in the B. P. process.
They seem to think they were bound to followthe process
exactly, but that the same restriction did not apply to
myself. If I worked by the B.P. process at all, it was
quite as necessary for me to obey the instructions precisely
as it was for Messrs. Teschemacher and Smith.
Messrs. Teschemacher and Smith next make the charge
that I have been guilty of plagiarism from Mr. Stillwell.
By reference to my letter to the Chemical News (vol. lv.,
p. 69), which Messrs. Teschemacher and Smith quote in
connection with the question of titrating morphia with
acid, they must have been aware that I had already given
every credit to Mr. Stillwell.
Notwithstanding Messrs. Teschemacher and Smith’s
remarks about “my series of experiments,” I again assert
that for some time previous to the appearance of Mr.
Stillwell’s paper “ On the Analysis of Opium ” (Chemical
News, vol. lv., pp. 41 and 54) I had been working on very
similar principles to those laid down by him. In faCt,
when Mr. Stillwell’s paper appeared I was engaged on an
article for the Chemical News on the same subject, and
was naturally rather disappointed to find myself fore¬
stalled. Consequently, I wrote the letter to the Chemical
News, to which reference has already been made, and
therein I explained the three chief points of difference
between Mr. Stillwell’s and my own plan of working. The
most important of these is, I think, undoubtedly the third,
viz., titration of the morphia with standard acid. The
idea of claiming the titration with acid as original never
entered my head, as the process has, I believe, been well
known for some years in connection with other alkaloids
besides morphia.
All that I urged was that titration with acid was
decidedly preferable to treating the morphia precipitate
with hot alcohol, as recommended by Mr. Stillwell, and I
may say that Messrs. Teschemacher and Smith agree
with me on this point.
Messrs. Teschemacher and Smith speak of my “ curt
and meaningless directions concerning the process which
I at present employ for estimating morphia in opium.”
Surely it was unnecessary to repeat the exaCt details of
manipulation, which I had already given on the previous
page, the chief difference between the two processes being
in the quantities of the respective reagents.
Messrs. T. and S. state that the change in my present
method consists simply in using double the quantities
which I formerly employed. As a matter of faCt I use
only half the amount of alcohol and three-fourths of the
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Equal volumes 40,000 N205 and 40,000 C1205. Blue
quantity of ammonia of an entirely different sp. gr., the
band distindt.
ether alone remaining in the same proportion as before.
Messrs. Teschemacher and Smith seem to doubt my
Equal volumes 10,000 N205 and 10,000 C1205. Blue to
statement concerning the results which I obtain by rainbow band.
Equal volumes 5000 N2C>5 and 10,000 C1205. Blue soon
titrating the purified morphia precipitate. I still find my
final figures to be about o-25 per cent lower than those changed to green.
obtained by simply weighing the morphia. Our difference
Equal volumes 4000 N2C>5 and 20,000 C1205.
Not
of opinion on this point may perhaps be partly due to the satisfadtory.
faCt that I use cold, water, whilst Messrs. Teschemacher
Therefore the chlorate will not be detedted if nitrate is
and Smith use warm, for extracting the opium. Anyone present in considerable excess.
who has worked by the two processes will certainly admit
Chlorate in Enormous Excess.—Equal volumes of 300
that my plan of working yields much cleaner and pre¬ C1205 and N205 60,000.
The C1205 is present in this
sumably, therefore, purer morphia, than Messrs. Tesche¬ mixture in the proportion of 200 to 1 N205, and the dilu¬
macher and Smith’s method.
tion of N205 is 120,000.
It was tested for nitrate only.
There is, however, not much difference between us in 4 tests were made and 4 comparative with 120,000 N203.
this respeCL In their previous paper (Chemical News, Added to each 2 drops S02 and HC1.
Set rest fifteen
vol. 1 vii., p. 103) they refer to a table on p. 94, and state minutes, then added 2 drops orcinol and sulphuric as
that “the morphia crystals, freed from the rest of the usual—pure nitrate bands in all; comparative test not to
opium alkaloids and from narcotin, lose very nearly 1 per be distinguished from the others. Result shows, if nitrate
cent in weight by titration.” Now, on reference to this is mixed with enormous excess of chlorate, the latter can
table I find that as the analyses were all made on two be easily and completely destroyed by S02, while the
hundred grains of opium the adtual average loss on titra¬ nitrate remains unaffected and can be detedted afterwards.
tion was only 0^40 per cent, the highest being 0^52 per cent
This is the best method; yet I should observe, if the
and the lowest 0-30 per cent.
quantity of chlorate is not excessive, the nitrate can be
I am surprised at Messrs. Teschemacher and Smith
detedted with phenol and HC1 without destroying the
asserting that my statement is “ wholly opposed to their
chlorate.
Equal volume 10,000 N203 and 10,000 C12C>5
own experience,” when it is evident that their own figures,
gave excellent results.
1000 C1205 and 5000 N205 fairly
if corredtly interpreted, prove beyond doubt the essential
good by this method.
accuracy of my results.
Laboratory and Assay Office,

Nitrite, Nitrate, and Chlorate.

28, Pall Mall, Manchester,
July 9, 1888.

PHENOL AND SOME ALLIED BODIES
AS

TESTS WITH

CONCENTRATED
NITRITES,

SULPHURIC

NITRATES,
AQUEOUS
By

AND

ACID

FOR

CHLORATES

IN

SOLUTION.

DAVID

UNDO.

(Concluded from p. 17).

Nitrite and Chlorate.
In all cases equal volumes of the nitrite and chlorate
solutions mixed.
Sulphuric run in immediately after
adding the other reagents.
20,000 N203 and 40,000 C1205.
Gave good red band
with phenol. With 1 drop S02 and 1 drop orcinol
blue band only.
Nitrite destroyed, blue band due
to chlorate faint.
10,000 N203 and 20,000 C1205.
Tested as above.
Strong red band with phenol, blue band with orcinol
distinct.
2000 N2Os and 10,000 C1205.
Tested for chlorate
only. Very distinct blue band.
4000 N203 and 20,000 Cl205.
Tested as above.
Blue band sufficiently distinct.
4000 C1205 and 10,000 N203.
Tested for nitrite
only. Red, weak, and rusty.
xo.ooo C1205 and 20,000 N203.
Tested for nitrite
only. Red, weak.
Results show chlorate can be detedted when mixed with
a considerable excess of nitrite after destroying the latter
with S02, but the nitrites cannot be detedted by this
method if chlorate is greatly in excess.

Mixed equal volumes of 10,000 N203,10,000 N205, and
10,000 C1205.
Tested with phenol, red band; with
2 drops S02 and phenol, no band ; nitrite destroyed, nitrate
latent.
Chlorate at this dilution gives no band with
phenol in presence of S02. If much more chlorate were
present a band (hardly characteristic) would be seen at
this stage.
The band has already been described (see
Phenol and Chlorates). Tested with 1 drop S02 and 1 drop
orcinol blue band only—chlorate. Tested again, adding 2
drops S02, 1 drop HC1, and allowing the test to stand
fifteen minutes, then added copper and orcinol, beautiful
orange bands at once; nitrite and chlorate destroyed by
S02, bands due to nitrate.
Previous experiments have shown—
1. That the proportion of nitrite might be considerably
increased without preventing the detection of
chlorate, and very largely increased without in¬
terfering with detection of nitrate.
2. That the proportion of nitrate might be very greatly
increased without interfering with the detection of
nitrite, but could not be largely increased without
preventing the detection of chlorate.
3. That the presence of much more chlorate would pre¬
vent detection of nitrite, but an enormous excess
would not prevent detection of nitrate.
Colour Reactions Produced by Oxidising Agents free from
Nitrogen, with Phenol and Orcinol.
The reactions with chlorates have been already described,
those with ferricyanides, permanganates, chromic acid,
and hydroxyl will now be given.
If the solutions are
strong they all produce intense brown Or ruddy brown
bands ; it is only with weak solutions that bands possessed
of any distinctive character are ever obtained.
I have
described these reactions merely to show that the bands
are entirely different to those produced with nitrogen
acids, and therefore that the presence of these oxidising
agents should never lead to error in testing for nitrites
and nitrates. o-5 c.c. solution of the oxidising agent for
each test, 1 drop phenol to this or 1 drop orcinol.

Nitrate and Chlorate.

Potassic Ferricyanide.

N205 in Equal and Excessive Proportion.—The following
mixtures were tested for chlorate only by adding 1 drop
orcinol and 2 c.c. sulphuric acid as usual.

A strong solution turns brown with sulphuric acid alone ;
a weaker not so affeCled by the acid, gave brown band
with phenol and faint yellow turning brown with orcinol.
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Potassic Permanganate.
N/io diluted with 4 volumes of water.
Phenol.—Broad, turbid, light ruddy brown band. With
HC1, pale yellow broad upper band ; narrow lower ruddy
band, changing on standing to light vermillion.
Orcinol.—Compound band, ruddy top, dull green below.
With HC1, compound band, dull orange top, emerald
green below.
If 2 drops S02 added before anything else, no band on
adding the other reagents.
Potassic Dichromate.
Half grm. in 1 litre of water.
Phenol.—With or without HC1, brown band soon gets
lighter.
Orcinol.—With or without HC1, rainbow band, colours
not brilliant.
If 2 drops S02 added before anything else, no band on
adding the other reagents. This distinguishes chromates
from chlorates; if both are present blue band appears,
although S02 was used.
This due to chlorate only, the
chromic acid having been reduced.
Hydroxyl.
About 3 volumes strength diluted with 20 volumes
water.
Phenol.—Compound band, ruddy top, and dull green
below.
With HC1, very faint purple, changing to pink.
Orcinol.—Sharp ruddy band on standing changes to
compound band, dull orange top, olive green below.
With HC1, purple top band, lower band as above but
weaker; if S02 used no bands.
Remarks and Conclusion.
It has been clearly shown that orcinol is very superior
to phenol as a test for either nitrites or nitrates ; it is far
more delicate even without copper, the bands are very
permanent, while those with phenol are not, and it will
detedt nitrates in the presence of bodies that would inter¬
fere with the phenol readtion, e.g., a large quantity of HC1
or chlorides, iron in the state of ferrous salt.
It is true
phenol gives a rather finer band in presence of much ferric
iron, but if the experiment is repeated with addition of
S02 the orcinol band becomes normal, whereas the phenol
band may disappear completely. This should be noted,
as it might lead to the erroneous conclusion that the band
was originally due to nitrite.
As regards carbolic acid, the following passage occurs
in “ Fresenius’s Qualitative Analysis,” Ninth English
Edition, p. 208. “ Of the reactions which have been
given to effedt the detedtion of nitric acid, those with sul¬
phate of protoxide of iron and sulphuric acid, with copper
filings and sulphuric acid, with carbolic acid, and also
those based upon redudtion to nitrites, give the most
positive results.”
Now this statement as regards the reliability of carbolic
acid is contradidled in the Tenth Edition, p. 234, in the
following sentence:—“Chloric acid behaves like nitric
acid with brucine, diphenylamine, paratoluidine, and
phenol, or at all events the readtions are so similar that
the two acids cannot be distinguished with certainty by
these reagents.”
This may be true if the phenol test is applied to a dry
residue or strong solution, but, it is hardly necessary to
add, is certainly not true if the experiment is made with
a sufficiently dilute solution, as pointed out in this paper.
It is evident that phenol and orcinol (particularly the
latter) are of great value as reagents for the detedtion of
nitric acid ; they will also be found, under certain con¬
ditions, very convenient for nitrites, especially in the
absence of Griess’s or Meldola’s reagents.
It is not, however, pretended that they are at all equal
for this purpose to those exceedingly delicate and charadteristic tests for nitrous acid.

2Q
Notes.

Orcinol.
It would appear that dealers in reagents only recognise
this phenol by the old nameorcin, for on sending an order
for orcinol to one of the largest drug houses in London I
was informed that the article was unknown, but orcin
could be supplied. I had to wait several months in con¬
sequence before obtaining it, and was obliged to work in
the meantime with a very old sample, which had been in
my possession fifteen years. It was highly coloured, but
rather more sensitive as a reagent for nitrites and nitrates
than the fresh sample (almost colourless) with which the
work here recorded has been done.
There was this
marked difference: the old sample gave a pronounced
orange band with nitrites or nitrates and HC1, even at the
highest dilutions, whereas the new has always given at
these, dilutions pink or orange-pink bands. This new
sample is in good crystals and seems to be pure, but it is
possible other samples in the market may readt somewhat
differently to the one I have used. The absolute pUrky
of any of them is perhaps open to doubt.
Copper Orcinol Reagent.
a. Take 25 c.c. 2 per cent solution pure copper sulphate
(crystals), add 1 c.c. pure sulphuric acid, stir well, and
after a few minutes add 25 c.c. pure 15 per cent HC1.
Dissolve 2‘5 grms. orcinol in this mixture and filter.
b. Dissolve 2-5 grms. orcinol in 50 c.c. distilled water,
add 8 grms. potassic chloride, o-5 grm. copper sulphate
(at once), 1 c.c. sulphuric acid (all pure) ; when dissolved,
filter.
a is a little more sensitive than b, but the latter may
possibly keep better. How long either can be kept fit for
use has not yet been ascertained. They should be pre¬
served in glass stoppered bottles away from the light.
The reagent is exceedingly convenient for the detedtion
of either nitrites or nitrates, but is not suitable for chlorates.
Add 2 drops to 0^5 c.c. of the solution to be tested and
run in 2 c.c. sulphuric acid. If readtion (as described)
occurs in the presence of S02, this, of course, indicates
nitrates.
a-Naphthol.
It has been shown this phenol is not available as a test
with sulphuric acid for nitrites or nitrates ; it can, how¬
ever, be used for the detedtion of the former by adding 2
or three drops of the alcoholic solution to, say, xo c.c. of
the aqueous solution of nitrite in a test-tube, then one or
two drops of 1 to 1 sulphuric acid. If the quantity of
N203 is one in a million a pale greenish yellow colour is
seen after a few minutes, best observed at this dilution by
looking down the tube on a white surface; with much
stronger solutions a precipitate occurs, and the colour of
the fluid may approach orange. The readtion seems quite
charadteristic of nitrous acid.
Tube Rack.
The racks in ordinary use were found inconvenient for
this work ; the wooden draining pegs are apt to soil the
tubes after they have been carefully cleaned and rinsed
with distilled water. Draining pegs are dispensed with in
the rack I have contrived ; the inverted tubes rest on a
glass rod, and a centre slide has been provided, which is
indispensable.
Messrs. Townson and Mercer, London,
have been furnished with a pattern of my rack, and will
no doubt supply similar ones if required.
Drop Tubes.
Drop tubes very suitable for delivering the reagents are
made of short pieces of strong i-inch tube drawn to a thick
blunt point with small orifice ; a short piece of black rubber
tubing is placed over the free end and closed at the other
extremity with a short piece of glass rod.
Falmouth, Jamaica, B.W.I.,
May 12, 1888.
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THE RELATIVE VALUES OF THE WEIGHTS
OF

HYDROGEN

AND

OXYGEN.*

By JOSIAH PARSONS COOKE and
THEODORE WILLIAM RICHARDS.
(Concluded irom p. 20).

Apparatus for Preparing Hydrogen.
In the preliminary determinations, the hydrogen was
drawn from a large copper generator charged with zinc
and dilute sulphuric acid.
The zinc and sulphuric acid
was wholly free from arsenic, and of the best quality, but
not absolutely pure ; and the writer depended upon an
elaborate system of washers and driers for purifying and
drying the gas.
He found the greatest difficulty in re¬
moving the last traces of sulphurous oxide, which hydro¬
gen prepared in this way always carries. The presence
of this trace oannot be detected by litmus-paper, but is
immediately indicated by the production of hydric sul¬
phide when the gas is passed over heated platinum
sponge; and by interposing a tube containing platinum
sponge maintained at a low red heat, followed by a set of
potash bulbs, this impurity can be entirely removed.
It
can also be removed by washing with a strong
solution of potassic hydrate alone, if the gas remains long
enough in contact with the solution. It was found, how¬
ever, that a series of potash bulbs was insufficient for this
purpose^ but two of the long washers represented in the
background of Fig. 5 and Figs. 7 and 8 (ante), where the
gas in small bubbles travels up a tube 5J feet long, are
sufficient to remove the sulphurous oxide from even a quite
rapid current of hydrogen gas.
A series of preliminary
determinations was made with hydrogen gas thus pre¬
pared and pur fied, and it was obvious from an inspection
of the results, as well as from the difficulties which were ex¬
perienced in keeping ail the joints of this complicated
apparatus tight, that the irregularities arose from the
diffusion of the air into the hydrogen at some one or other
of these joints. It was therefore next sought to simplify
the apparatus, and to depend upon the purity of the
materials rather than on the completeness of purifying
methods for obtaining pure hydrogen.
Meanwhile, for
reasons stated below, the writer had reduced very materi¬
ally the scale of his operations, and this rendered un¬
necessary the large generator we had first employed.
The second apparatus that was constructed is represented
in Fig. 5 (ante). Of this, the generator, in which hydrogen
is made from pure zinc and hydrochloric acid, is the same
as that described by Julius Thomsen.f The Wolff bottle
is filled with pure granulated zinc, and the upper bottle
contains pure hydrochloric acid diluted about one half.
By means of a glass stopcock the acid is allowed to flow
into the zinc drop by drop, and in this way the current of
hydrogen can be quite closely regulated. Tubes protected
by stopcocks are provided for adding fresh charges of acid,
and for drawing off the solution of zinc chloride; also a
tube connecting the upper part of the two bottles enables
the operator to effeCt these transfers without introducing
any air. The gas from this generator passed first through a
long potash tube inclined at about xo° to the horizon, then
thiough a tube about three feet long filled with calcic
chloride, then through a glass tower filled with glass
beads drenched with sulphuric acid, and lastly through a
second tower filled with phosphoric pentoxide. As many
of the joints as possible were made by fusing together the
glass, and all the others were protected by a cement con¬
sisting of equal parts of pitch and gutta-percha. It will
be noticed that an overflow is provided at the point where
the potash tube connects with the calcic chloride tube,
the open mouth of the overflow tube dipping about six or
eight inches deep under concentrated sulphuric acid.
* Contributions from the Chemical Laboratory of Harvard College.
From the Proceedings of the American Academy of Arts and Sciences,
vol. xxxui.
+ Thermochem. Untersuch., vol. i., p. 28.

This overflow indicated the least change of tension of the
hydrogen in the apparatus, and would have shown the
least leak if it had existed ; but the apparatus as thus con¬
structed remained absolutely tight so long as it was in use.
With the hydrogen drawn from this apparatus the first
determinations were not wholly satisfactory, and the
cause of error was traced to the air dissolved in the dilute
hydrochloric acid with which the generator was charged.
In all the succeeding determinations the greatest pains
were taken to remove the last traces of air by boiling the
dilute acid, and allowing it to cool in a stream of hydro¬
gen ; and as additional precaution, while the solution was
still warm, the gas was exhausted from the containing
vessel and pure hydrogen run in, several times in succes¬
sion, the pure acid being finally conveyed into the genera¬
tor entirely out of contaCt with the air. The need of all
these precautions will be seen when it is considered how
small an admixture of air or of nitrogen will materially
influence the weight of the hydrogen. If only one tenthousandth of the volume of the hydrogen were replaced
by air during the process of filling the globe, this would
cause an apparent increase of weight in the hydrogen
of five-tenths of a milligrm., and that, other things being
equal, would reduce the atomic weight of oxygen twohundredths of a unit.
The precautions used in filling the globe have already
been described in detail, and with hydrogen from the
apparatus, constructed and charged as just described,
were made the five consecutive determinations whose
results are given as of the first series in the “Table of
Final Results ” (p. 32). These and all the determinations
given in the Table were made by the writer’s pupil and
assistant, Mr. Theodore William Richards, to whose ex¬
perimental skill the success of the investigation is largely
due, and without whose assistance the work could not
nave been completed in the present condition of the
writer’s sight. The mean of these first five results, as will
be noticed, is but little less than that obtained by Dumas,
and the probable error, +o‘oo48, is considerably less than
that of Dumas. In order to understand how this result
appeared to the writer, it must be remembered that he
started with a certain prepossession in favour of the
hypothesis of Prout, based on his previous work on anti¬
mony ; and, furthermore, that the effeCt of the causes of
error which had been encountered and overcome all
tended to lower the atomic weight; and the result ob¬
tained was a maximum which had been reached after
every known precaution had been taken. But although
this maximum was essentially the same as that obtained
by Dumas by an obviously less direCt and less accurate
method, yet it was still possible that there might be some
constant error, and that some cause might yet be found
which would raise the maximum by the forty-six
thousandths required to give the whole number 16. It
was true that the probable error was only about one-tenth
of this difference ; still, as the materials had been purified,
the maximum had constantly risen, and the theoretical
limit was in sight. In reviewing the work it was obvious
that the degree of accuracy of the methods used for deter¬
mining the weights both of the hydrogen and of the water
was so great that no possible error in these values could
account lor the difference in question. This would imply
an error of 12 milhgrms. in the weight ol the hydrogen,
and of io’8 milhgrms. in the weight of the water, and the
possible error of a single determination—leaving out of
account the reduced probable error of the average value—
was far within these limits. If there was a constant error,
it must result from the want of purity of the hydrogen
gas, and we therefore determined to try another method
for preparing the hydrogen.
The apparatus next used is represented in Fig. 7 (ante),
and differs from the last only in the generator. Here the
generator is a three-necked bottle having a capacity of
about two litres, filled to about one-eighth of its capacity
with a semi-fluid amalgam of mercury and pure zinc. On
this rests dilute hydrochloric acid, containing about 20
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per cent of HC1, nearly filling the bottle. Into this acid
dips a platinum electrode, while a straight glass tube,
passing through the middle neck and dipping under the
amalgam, gives the means of establishing an electrical
connedtion between the large platinum plate which forms
the negative eledlrode and the amalgam. In addition, a
syphon tube for drawing off the acid when saturated with
zinc, a funnel tube for introducing a fresh charge, and an
exit tube, all well cemented to the several necks of the
bottle, complete the generator. When the electrical con¬
nedtion is broken all chemical adtion ceases, but on connedting by a wire the platinum eledtrode with the amalgam,
a very steady but slow evolution of hydrogen gas takes
place, which can be regulated with the greatest nicety by
varying the resistance of the connedting wire. On inter¬
posing two cells of a Bunsen battery the evolution of gas
becomes very rapid.
Besides its special use in this
connedtion, the apparatus will be found of great value, as
giving an absolutely constant source of pure hydrogen,
whenever required. In charging the generator with acid,
the same care was taken to exclude every trace of air
as with the previous apparatus, and with hydrogen thus
prepared a second series of five consecutive determinations
were made, whose results are given in the Table on p. 32
below those of the first series ; it will be noticed that,
while the average value obtained is essentially identical
with the previous result, the agreement of the several
determinations is more close, and, in consequence, the
probable error is reduced more than one-half. A closer
agreement under the circumstances could not possibly be
expedted.
Such a striking confirmation of the previous result
seemed very conclusive, and the very small probable error
indicated a command of the method which was very
satisfadtory. Still it could not be proved that there might
not be a constant impurity in the hydrogen used. As the
hydrogen had passed every possible chemical test un¬
impeached, the only possible impurity that could be
suspedted was nitrogen, and Mr. Richards therefore made
a careful spectroscopic examination, searching for the
more conspicuous nitrogen lines in the speCtrum obtained
by passing an induction current through a rarefied atmo¬
sphere of the gas from the generator just described ; but
not the faintest trace of any of these lines could be seen.
Still, as in the eledlrolytic method of preparing the
hydrogen the same materials, hydrochloric aciu and zinc,
were used as in the first series of experiments, it was
determined to procure hydrogen by a wholly different
chemical process, using the well-known reaction of metallic
aluminum upon a solution of potassic hydrate.
The purest aluminum sheet that could be obtained in
the American market was procured for the purpose, and
the apparatus represented in Fig. 8 (ante) was used for
generating the gas.
The generator here was a simple
flask holding a strong solution of chemically pure potassic
hydrate, and the aluminum was introduced in small pieces
through a large open tube—dipping under the surface of
the solution—the liquid being maintained at a level near
the open mouth of the tube by the tension in the interior
of the apparatus.
The small strips of aluminum were
carefully cleaned, and caused slowly to slide down the
tube; the evolution of hydrogen from the surface began
as soon as the strips of metal touched the liquid, and
became very aCtive in the tube before they dropped into
the flask.
And this adtion insured the removal of any
traces of air which might adhere to the surface.
In this
apparatus the long caustic potash washer was not used, as
being no longer necessary, and the gas was passed through
caustic potash bulbs to remove the spray, and then
through a calcic chloride tube, and over sulphuric acid
and phosphoric pentoxide as before.
With hydrogen thus prepared, the six determinations
of the third series in the Table were made ; and it will be
seen that the average of the results is a value which is
essentially identical with the average values from the other
two series. The probable error in this last series is larger
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than in the second, although still very small; but the
difference is due, as the note-books plainly show, to the
different conditions under which the two series were made.
As before stated, the compensation of the balance was
perfect, and the apparent weight of the globe did not
alter by a tenth of a milligrm., even with wide variations
of temperature and pressure, so soon as those changes
became constant.
But when the changes of temperature
in the balance-room were rapid, currents of air were
established in the case, however great care was taken in
protecting it, which rendered the apparent weight irregular
to the extent of one- or two-tenths of a milligrm. ; and
the third series was made under less favourable conditions
in this respeCt than the second. This point is illustrated
by the following notes of two determinations which are
given in full, in order that all the circumstances connected
with the determinations may be seen.
Series II.

Determination 5.

Weighings of the globe:—
Grms.

Exhausted.

June 6th,

6.00 p.m. Tare = o-ig6o
,, =0-2011
7th. 7.25 a.m.
,, = 0'2011
8.30 a.m.
>>
[1.20 a.m.
,, =0-2011
1>
2.00 p.m.
,, =0-2011
>>

„
>»
ff

»»

O'2011
Filled with hydrogen. June 7th, 7.20 p.m. Tare = o-6ioo
,, =0-6156
,, 8th, 8.00 a.m.
,,
,, 10.00 a.m.
„
=0-6156
,,
„ 12.15 p.m.
„ =0-6154
7.50 a.m.
„ =0-6155
>»
>»
9.30 a.m.
„ =0-6155
>»
»»
,,
,, 11.40 a.m.
„ =0-6155
0-6155
Weight of hydrogen taken = 0-6155 — 0-2011 = 0-4144 grm.
The combustion was started at n a.m., and stopped at
6 p.m.
Weight of P2O5 tube—
f = 26-o

Before combustion = 48-2499
After
„
=48-2529

71 = 29-58
h = 2976

* = 23’5

Gain in weight = 0-0030

+ 0-18

-25

Weight of H2SO4 tube—
Before combustion =62-3959
After
„
=66-1076

h — 29-58
h = 29-75

7 = 26-5

Gain in weight = 3-7117

+ 0-17

-3*o

* = 23-5

The correction to vacuum for 3'7II7 gnus, of water
weighed with brass and platinum weights is 4-1 m.g.
Grms.
Gain in weight of H2S04
..
>>
>1
P2O5 ..
Correction to vacuum
• •
„
for t and h P205
• •
>1
ff
ft
H2S04. •
Total H20 formed
Weight H taken

••
. •
••
. •

37117
0*0030
0*004I
O *0004
O 0005

..

37J97
°'4I44

Weight 0 combined..

37053
2 x 3'3053

Atomic weight of oxygen =
P.c. H in water = 1 m 140.

~ = I5'953 gnns.
P.c. O in water = 88,86o
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Series III.

Determination

Table of Final Results.
Grms.

99

,,

11.10 a.m.

„

=0-1125

99

,,

12.00 m.

,,

= O' 1122

5.00 p.m.

,,

=0'II22

8.40 a.m.

,,

= 0-1121

„

9.15 a.m.

„

=0'III9

„

12.40 p.m.

„

= O' 1120

,,

4.00 p.m.

„

= O' 1121

„

99

9th,

>>

9 9
99
99

*
99

8.40 a.m.

„

=o'ing

10.40 a.m.

,,

=0'II20

10th,
,,

8.40 a.m.

„

=0'II2I

10.15 a-m-

,,

= O' 1120

nth,
„

99

Average
Filled with hydrogen.

..

,,

= O' II20

Nov. nth, 12.45 p.m. Tare = 0-5325
99

,,

4.00 p.m.

,,

=0-5348

99

,,

6.00 p.m.

„

=0-5328

99

12th, 12.00 m.

„

=0-5273

99

14th,

99

„

9-30 a.m.

„
„

=0-5273
=0-5273

99

„

n.15 a.m.

„

=0-5273

8.00 a.m.

Tare filled with H
„ empty..

..

=0-5273

The combustion was started at n.25 a.m., and stopped
at 6 p.m.

Weight of
Water.

Atomic Weight
of Oxygen.

0-4233

3-8048

0-4136
0-4213
0-4163
0-4131

3-7094
3-7834
3-7345
3 7085

I5-977
I5-937
15-960

15-941
I5-954

Average = I5"954 ± 0-0048
Series II.

0-4112
0-4089
0-4261
0-4197
°"4I44

3-6930
3-6709
3-8253
3-765i

37r97

15-962
I5-955
15"955
I5-942
I5-953

Average:= I5"953 ± 0-0022
Series III.

0-42205
0-4284
0-4205
0-43205

3-7865

3-8436

3-7776
3-8748

I5-943
I5-944
15-967

37281

I5-937
15-954

3-7435

15-967

Average = I5"952 ± 0-0035
Total average = i5-953 ± 0 0017

Weight of P2O5 tube—
Before combustion =481795
After
,,
=48-1832
= 0-0037

h = 30-03
h = 30-00

f = 16-5
t— i8"o

- 0-03

+ 1-5

/t = 30-03
h = 30-00

£= 16-5
f=i8-o

0-03
..

+1-5
Grms.
3-7207

..

0-0041

Weight of H2S04 tube—
Before combustion =64-9625
After
,,
=67-6832
Gain in weight

Weight of
Hydrogen.

o-4i53
0-4167

Weight H

Gain in weight

Series I.

7.45 a.m. Tare = 0-1127

Nov . 8th,

99

Si?*'

Atomic Weight of Oxygen.

5.

Weighings of the globe :Exhausted.

{ Chj

= 3-7207

Gain in weight of H2S04
,,
,,
P2O5 ••
Corredion to vacuum

,.

3'7285
Corredion for t and h, H2S04
>>
)>
>>
P20 5 ••

. . —0-0002
. . —CT0002

Total H20 formed
Weight H taken

..
..

..

3-7281
0-4153

Weight 0 combined..
Atomic weight of oxygen — 2X3 3128 = 15-954 grms.
0-4I53
P.c. 0 = 88-86i
P.c. H = 11-139
On examining the Table, it will be noticed that the mean
of the determination by the electrolytic method is the mean
of all the determinations combined, and that the probable
error of the total average is only about one-fourth as
great as the error of the nineteen determinations of
Dumas, which are incomparably the best that have
hitherto been made.
It does not now seem possible to escape from the con¬
clusion, that the proportions in which the purest hydrogen
that can be made combines with oxygen to form water are
those of 2 to 15 953, with a possible error far within the
of a single unit.
The question, of course, still remains, is the hydrogen
thus prepared the typical hydrogen element ? But this is

Dumas’s value = 15-960 ^ 0-0070
the same question which must arise in regard to any one
of the elementary substances; and all that we can say is
that the evidence in regard to the purity of the hydrogen
we have used is as good as any that can be adduced in
regard to any one of the elementary substances whose
atomic weight has been most accurately determined.
The question as regards Prout’s hypothesis narrows itself
now to this one point; and here we must be content to
leave it until further investigation has given us more
knowledge in regard to the nature of elementary sub¬
stances.
The writer at first planned to carry out the investiga¬
tion on a much larger scale, and for the purpose had
blown a globe similar to that represented by Fig. 1, but
of five times the capacity, and counterpoised it by the
same general method. This globe held twenty-five litres
(somewhat over two grms. of hydrogen gas), or five times
as much as the globe adually used ; but the difficulties of
carrying out the determinations on this scale led him to
reduce the scale of the determinations to that adually
adopted ; and in the view of the results finally reached, it
is evident that no appreciable advantage would have been
gained from the enormous expenditure of time and labour
which the process on a large scale involves.
Assuming
that the difficulties of preparing pure hydrogen gas on that
scale could have been overcome, it would have required
from five to seven hours to fill the globe, and four or five
days continuously to complete the combustion.
Moreover, after many trials, the writer could not pro¬
cure a globe that would stand the requisite pressure
weighing less than two and one-half kilogrms., and with
this weight and volume it was not possible, with the best
balance he could command, to distinguish half a milligrm.
with as much accuracy as he could one-tenth of a milligrm.
with the smaller apparatus, while a vastly longer time
was required to reach equilibrium.
A great deal of time
was spent in endeavouring to perfed this larger apparatus,
and a very thorough knowledge was acquired of its
I relative efficiency.
The greatest gain that could have
I been expeded in carrying out the work on this scale
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would have been the reduction of the probable error to
about one half of the present amount, but it is obvious
that this gain could be of no importance in the present
condition of the science. The accuracy we have reached
is far beyond the demands of any analytical work; and,
as we have shown, the theoretical question in regard to
Prout’s law has been settled so far as analytical work can
solve the problem.
It now turns solely on the typical
charadter of the material we call hydrogen, when prepared
in the purest condition known to modern science.
In considering the bearing of the result now published
on Prout’s hypothesis, it must be borne in mind that it
confirms in a most striking manner the result of Dumas,
based on the weight of oxygen which water contains, and
in connection with his results furnishes a complete
analysis of water with a degree of accuracy as great as
can be expedted, or as has ever been obtained, in any
analytical work.
Complete Analysis of Water.
Percentage of oxygen after Dumas
..
Percentage of hydrogen according to
the present work.

88-864 Jh 0-0044
11-140 -J- moon
100-004 ^ 0-0045

It must be remembered that in Dumas’s investigation
the oxygen alone was weighed, while in the present
investigation the hydrogen alone was weighed, and the
fadt that these two wholly independent analytical results
made under such widely different circumstances, exadlly
supplement each other within the limits of probable
error, is an evidence of accuracy and a proof of finality
which is irresistible.
It would have been highly desirable, if it had been
possible, to determine both the oxygen and the hydrogen
in one and the same analytical process, as the writer
succeeded in doing in the case of silver, bromine, and
antimony, and he made many experiments on the
redudtion of oxide of silver by hydrogen with this view.
He succeeded in preparing pure oxide of silver of definite
composition, but the investigation was interrupted by the
failure of his sight before he was able to overcome the
grave experimental difficulties which the process presented.
In view, however, of the present results, it is doubtful
whether any advantage would have been gained by that
mode of experimenting, for no more certain confirmation
could have been reached than that furnished by a
comparison of Dumas’s results with those of this paper.
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visited Cambridge during the interval.
We earnestly
hope that Mr. Keiser will carry out his investigation; for
so important a constant as the atomic weight of oxygen
cannot be too often verified.

POISONS AND

POISONING.*

By C. MEYMOTT TIDY, M.B., M.S., &c ,
Professor of Chemistry and of Forensic Medicine at the London
Hospital, &c.

Toxicology is the science of “ poisons and poisoning.”

How comes “ toxicology ” to mean “ the science of
posions ” ? The Greek ward rd£ov (derived perhaps from
rvyxdvoj) signified primarily that specially oriental weapon
which we call “ a bow.”
In the very earliest authors,
however, it included within its meaning “ the arrow shot
from the bow.”
In the first century a.d., in the reign of Nero (a
poisoner and a cremationist), Dioscorides, a Greek writer
on Materia Medica, uses the expression to to^ikov to signify
“ the poison for smearing arrows with.” Thus by giving
an enlarged sense to the word—for words ever strive to
keep pace, if possible, with the scientific progress—we
get our modern and significant expression “ Toxicology,”
the science of poisons and poisoning.
And there, in that little piece of philology [ro^ov and
toZikov—a bow and a poison), you have not only the de¬
rivation of the word, but the early history of my subjedt.
A certain grim historical interest gathers around the
story of poisons and poisoning.
It is a history worth
studying, for poisons have played their part in history.
The “ subtil serpent ” taught men the power of a
poisoned fang. History presents poisoning in its first
aspedt in a far less repulsive form than it has assumed in
latter days—(for a world may grow wiser and wickeder
withal). Poison was in the first instance a simple instru¬
ment of “ open warfare.”
For this purpose our savage
ancestors tipped their arrows with poison in order that they
might inflidt certain death on a hostile foe. It can scarcely
be questioned that the poison of the snake was the first
material employed for this objedt. The use of vegetable
extradts (such as curarine, the adtive principle of which
is strychnine, and is employed at the present time by
certain uncivilised conmunities) belongs to a later period.
And so the first use of poison was for an “ open fight.”
It was reserved for later times to mix the cup of kinship
with a treacherous, diabolical venom I
“ An open fight! ” Is the suggestion (think you) too
wild, supposing “ war chemists ” with their powders, their
gun-cotton, and their explosives, never to have been in¬
vented, that nations would have turned for their “ instrumenta belli ” to toxicologists and their poisons.
I claim,
however (notwithstanding that in this we missed our
chance), no more for my subjedt than its due, if I attempt
to localise the very cradle-room of science as the labora¬
tory of the toxicological worker.
Besides snake poison, the use of animal fluids, either
alone or mixed with snake-poison, with which to charge
arrows, is pre-historic.
Thus in old Greek legend we
read how Hercules dipped his arrows in the gall of the
Lernoean Hydra to render the wounds they inflidted in¬
curable and mortal, and how at last Hercules himself
was poisoned by his wife’s present, the tunic of the
Centaur Nessus stained with his poisonous blood, which
she vainly hoped might restore her husband’s affedtion,
but which only procured for him the frightful agonies and
tortures of which he died.
The use of putrid blood as a poisonous agent and the
admixture of the snake-poison with blood constitutes a
curious history, when regarded in connedtion with our
present views on septicaemia. The toxic adtivity of putrid

Since this investigation was essentially finished, and
the Jesuits communicated to the American Academy at
their meeting of June 15, 1887, we have received from the
author a “ Sonderabdruck ” from the Berichte der
Deutschen Chemischcn Gesellschaft, dated the 26th of July
following, and entitled : “ E. H. Keiser : Ueber die
Verbrennung Abgewogener Mengen von Wasserstoff und
fiber das Atomgewicht des Sauerstoffs.”
In this paper
Mr. Keiser distinctly recognises the importance of diredtly
weighing the hydrogen in the determination of the atomic
weight of oxygen, and quotes the remarks of Dumas
given above.
He has also devised a very ingenious
method
of weighing hydrogen when occluded by
palladium ; but the preliminary results he publishes are
far from having the degree of accuracy required, and lead
us to infer that, like our own preliminary results, they
must be vitiated by varying impurities in the hydrogen
gas used.
The three determinations whose results he
publishes gave for the atomic weight of oxygen,
respectively, 15-873, 15-897, and 15-826.
We are sorry if Mr. Keiser has entered on somewhat
the same field which we have so long occupied, without
knowledge of our work.
But, as above stated, our
investigation was begun more than five years ago; and
the methods employed have been freely explained to the
* A Ledture delivered before the Royal Institution of Great Britai n
many chemists, both American and European, who have I March 2, 1888.
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animal fluids seems to have been recognised in very early
times. And I suppose these early observations on the
effeds of putrid blood explain the view almost universally
adopted, that blood itself was a poison. Thus the deaths
of Psammentius, king of Egypt (as recorded by Herodotus),
and of Themistocles (as recorded by Plutarch), were said
to have been effeded by the administration of bullock’s
blood. Even Blumenbach, so lately as the middle of the
last century, persuaded one of his class (by way of settling
the question) to drink seven ounces of warm bullock’s
blood. The young man (good as were his intentions) did
not die a martyr to science.
The history of poisons and poisoning, the contents of
the first chapter of which I have thus briefly indicated
(viz., the toxicity of the snake-poison and of blood), down
to the final chapter, which commences with the proper¬
ties and readions of arsenic, forms a tempting subjed for
my ledure to-night. The histories of Circe and Medea-—of Livia Drusilla and Locusta—of Tiberius and Nero—of
the Borgias—of Hieronyma Spara, Tofana, Catherine de
Medicis, St. Croix, and a host of other worthies, have
proved charming topics for the marvellous-monger. And
it would not have been an unworthy subjed to bare the
truths underlying the stories of generations of story¬
tellers, obscured as they have become by the demand of
ignorant sensationalism and the terrors of a mean super¬
stition. But this is not the subjed I have proposed to
myself for the discourse to-night.
“ What is a Poison ?”

Two difficulties present themselves in answering this
question :—
1. The law has not defined a poison, notwithstanding
that the law at times demands of science the definition of a
poison.
I know a case, for example, where a prisoner, indided
for the administration of a poison, escaped, because the
scientific witness declined to say that the drug ad¬
ministered by the prisoner was a poison.
2. The popular definition of a poison is far from being a
sound, much less a scientific definition. Generally speaking
it comes to this, that “ A poison is a drug that kills rapidly
when administered in a small quantity.”
The phrase “ a small quantity ” as regards weight, and
the word “ rapidly ” as regards time, are as indefinite as
the classical piece of chalk as regards size.
I define a poison as—
“Any substance which otherwise than by the agency of
heat or eledricity is capable of destroying life either by
chemical adion on the tissues of the living body, or by
physiological adion after absorption into the living
system.”
(A) It will be convenient to consider first, What a poison
is not.
It is not an agent that destroys life by physical in¬
fluences, such as heat and eledricity.
It is not an agent that destroys life by any purely
mechanical ad (e.g., pins are not poison, although fairly
included in the phrase “ destrudive things ”).
It is not an agent that destroys life by the mere blocking
out of that which is necessary to maintain life (i.e., the
adion of a substance to be a poison must be more than
mechanical).
This latter point requires further consideration :—
Both nitrogen and carbonic acid destroy life as certainly
as they extinguish a burning taper. Yet nitrogen is not
a poison, whilst carbonic acid is.
Nitrogen simply destroys life by blocking out oxygen.
Given the presence of 20 per cent of oxygen, the 80 per
cent of nitrogen possesses no toxic effed.
The carbonic acid, on the contrary, is specifically toxic.
The admixture of 20 per cent or of 80 per cent of oxygen
does not materially alter the case. Oxygen or no oxygen,
C02 is a poison.
(B) Consider next, What a poison is.
It is an agent capable of destroying life.

( Chemical News
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The use of the phrase deadly poison, is surplusage. If
a body be a poison, it is deadly ; if it be not deadly, it is
not a poison.
My definition limits the mechanism whereby the toxic
effed is induced, to chemical and physiological adions. I
am conscious that this definition suggests classification.
Certain is it, that Nature hates classification as truly as
she declines definitions.
Let us trace some of these mechanisms of toxic adivity.
I seled three illustrations of poisons belonging to different
classes.
(1) Sulphuric Acid.—It a person swallows sulphuric
acid, the tissues with which the acid comes in contad are
more or less charred ; “ more or less,” that is, according
to the strength of the acid and the time of contad.
Charred:—This implies a chemical ad, dependent on
the power of sulphuric acid to combine with water.
The portion of the body thus charred dies. We call
this molecular death. (This does not imply that the person
is dead. Health is disturbed. Health is derived from the
old Saxon word “ Wholth,” signifying entirety. Health
implies the perfed rhythmicitv of the bodily fundions. It
is that condition expressed with charming simplicity by
Suffolk folk, who describe being “quite well” by the
phrase, “ they feel all over alike.” The charring process
(molecular death) has disturbed rhythmicity. Before long
all the members suffer with the charred stomach. The
death, localised in the first instance, becomes general,
the death of the entire body, i.e. of the person, eventually
taking place.
We call that somatic death.
This is
poisoning by sulphuric acid. But the primary ad of dis¬
turbance—the first interference with the rhythmicity of
health—resulted from the chemical power of sulphuric
acid to combine with water. It will be evident that the
chemical adion of a poison depends on the chemical
relationships of that poison.
(2) Carbonic Oxide.—Carbonic oxide is a true poison.
It is a gas that may often be seen burning with a blue
flame on the top of a bright fire in the open fire-stove.
Its importance amongst poisonous bodies depends on
the circumstance that it is evolved in many manufaduring
operations (e.g. lime and brick kilns, iron blast-furnaces,
copper-refining furnaces, &c.), and that it is always
present in small quantity in coal-gas, constituting its
true toxic constituent.
What, then, is the mechanism whereby carbonic oxide
destroys life ?—The adive agent of the blood is its red
colouring-matter {Haemoglobin). To the chemist this
substance abounds in wonder.
We have reason to believe that haemoglobin is formed
from the albumenoids, the synthesis of which albumenoids
is limited to the vegetable. Essential as the albumenoids
are to animal life, the animal is dependent for their
formation on the synthetical processes taking place in the
plant laboratory. The animal, however, can transmute
one albumenoid into another, {e.g. he can change albu¬
men into a peptone), whilst he can also form from them
bodies of less complicated constitution {e.g. fat) :—in
other words he can lower them in the scale. But, save
with one exception, he cannot use them to effed higher
synthetical formations. This single exception is haemo¬
globin.
It is no matter for surprise that a body like haemo¬
globin—one of the chief adors, so to speak, in the curious
drama of life and living—which comes on the scene
through a stage opening, of which we neither know construdion nor whereabouts—should possess unique chemical
properties and relationships. I shall only trouble you
this evening with one of these relationships.
As a general rule, a substance that combines with
oxygen with difficulty, parts from it with ease, and vice
versa. It is difficult to make gold combine with oxygen,
but it is easy to decompose oxide of gold.
Potassium
easily combines with oxygen, but it required the genius of
a Davy and the resources of the Royal Institution to
separate potassium and oxygen.
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In hamoglobin, however, we have a substance that
combines with and delivers up its oxygen (i.e. is oxidised
and reduced) with almost equal facility under similar con¬
ditions. Upon this and other chemical characteristics of Electricity for Public Schools and Colleges. By W. Larden,
haemoglobin—as the oxygen-receiver, the oxygen-carrier,
M.A. London : Longmans, Green, and Co.
the oxygen-deliverer, the carbonic acid-receiver, carrier,
Elementary works on eledtricity and its applications are
and deliverer—the adt of living depends. In other words,
multiplying in our midst.
But the treatise before us
life depends on the integrity of the haemoglobin—on the
presents certain features which should, in our opinion,
rhythmicity of those chemical processes, in effecting
secure for it a favourable reception. Though intended for
which haemoglobin is the primary worker.
use in public schools it is not pervaded by the haunting
With these fads before us, let us turn to the toxic
consciousness of examinations which the pupil must be
adion of carbonic oxide.
made, at all hazards, to pass. The book is not “ syllabus ”
The haemoglobin at once seizes upon and combines
ridden. The author’s plan of referring the student to special
with the carbonic oxide, carbonic oxide-haemoglobin being
text-books in all parts of the subjedt where an elementary
formed.
knowledge of chemistry is required is commendable, as
Two difficulties arise :—
is also his determination to take a different course con¬
1. The haemoglobin, saturated with carbonic oxide,
cerning such a knowledge of systems of units and of
cannot combine with oxygen. Regarding haemoglobin as
mechanical principles, since, as he very justly observes,
a common carrier, the carriage is full.
it is far from easy for the student to colledt from various
2. The haemoglobin, being saturated with carbonic
sources just the kind of mechanical knowledge required
oxide, cannot get rid of the carbonic oxide under the
for the present purpose.
ordinary conditions of respiration and circulation. Again,
Mr. Larden does not, like some writers who might be
regarding the haemoglobin as a common carrier, the
named, pass with unbecoming haste from a meagre con¬
vehicle, full up, cannot be unloaded.
sideration of general principles to the construdtion of the
To put all this in scientific phraseology, carbonic oxidedynamo, and then make a neck-or-nothing leap to the
haemoglobin is a comparatively stable compound, being
telephone. Here, on the contrary, the author expands,
neither decomposed by the presence of an excess of
though of course in a summary manner, the entire subjedt
oxygen (as in the lungs) nor by carbonic acid.
What
—the laws and the fadts from which such laws are induced.
must happen ? The man dies because the integrity of the
On this reason we should recommend the present volume
haemoglobin has been disturbed—because the normal
as a “ first book ” on eledtricity to anyone who hoped in
sequence of its oxidation and reduction has been in¬
the future to turn his attention, more or less, to eledtric
terrupted by the formation of carbonic oxide haemoglobin.
or magnetic research. There is no attempt at enumerating
We call the result of all these chemical actions and
and describing all the various batteries, dynamos, &c.,
interferences, poisoning by carbonic oxide.
which have been devised by inventors. Neither do we
3. Strychnine (the poison derived from St. Ignatius’s
find any discussion on the questions of priority which
Bean).
spring up in eledtricity more, perhaps, than in other
How does strychnine adt ? We know sadly little about
sciences, and which occasion great trouble in Courts of
it—so little that we use the phrase “ physiological adtion ”
Law. Such considerations are obviously of no use to the
to express our want of knowledge.
But we know some¬
student. Another commendable feature is that mathe¬
thing.
matical formulae, though introduced where useful, are not
A marked chemical charadteristic of strychnine is its
employed where they might be dispensed with.
power to combine with oxygen when the oxygen is pre¬
The bibliography which follows upon the preface,
sented to it in a nascent form.
though the author admits its incompleteness, will prove
Note then the conditions.
Strychnine is in the body.
exceedingly useful to pupils who wish to push their
There is also present in the blood haemoglobin loosely
studies further in any department.
combined with oxygen, which oxygen tbe haemoglobin is
The arrangement of the work is as follows:—After
always ready to give up on first demand. We are able to
stating the general phenomena of magnetism the author
trace this adtion, and to see that the period of the primary
passes on to the mechanical and magnetic units, magnetic
strychnine fit coincides with the redudtion of the haemo¬
measurements, and terrestrial magnetism, the simpler
globin.
phenomena of eledtrostatics, potentials, the elementary
Why (you ask) does that kill ? I cannot tell you. It
consideration of condensers, indudtion machines, atmo¬
is the highest form of knowledge to see the limits of posi¬ spheric eledtricity, specific indudtive capacities, eledtrotive knowledge, and to make that the starting-point for static potential, the phenomena of currents and their
fresh inquiry.
accompanying phenomena, Ohm’s law, the measurement
From what I have said, it will be evident that my of resistance and of eledtromotive force, Joule’s law and
objedt has been to trace toxic energy to the chemical the conservation of energy, galvanometers, adtion of
adtion of poisions on living tissues or fluids. The phrase
currents on magnetic poles, selenoids, eledtro-magnets
“ physiological adtion ” must not be understood as imply¬ and diamagnetism, eledtro-magneticindudtion, Ruhmkorff’s
ing any theory re modus operandi. There is a danger lest coil, dynamo-machines, and various applications of elec¬
tbe phrase “ physiological adtion ” should be employed, tricity.
or regarded, as explanatory.
It no more explains (be it
It will thus be seen that Mr. Larden gives a broad,
remembered) the adtion of certain drugs on the living
comprehensive view of the science, whilst we think any
body than the word catalysis explains fermentation.
careful reader will be satisfied with the expositions given.
(To be continued).

Physiological Researches on an Organic Substance
Hydrogenising Sulphur in the Cold.—J. de ReyPailhade.—The substance in question (philothion) is ob¬
tained from the yeast-cell. It exists in the white of fresh
eggs and in the recent blood of sheep.
Normal human
urine does not contain it. This is the first instance of a
compound extradted from a living organism which is
capable of hydrogenising sulphur.—Coniptes Rendus, Vol.
cvii., No. 1.

The Retrospect of Medicine : being a Half-yearly Journal
containing a Retrospedtive View of every Discovery and
Pradtical Improvement in the Medical Sciences. Edited
by James Braithwaite, M.D. (Lond.). Vol. xcvii.,
January—June, 1888. London: Simpkin and Marshall.
A very interesting paper in this issue is the one by Dr. G.
Johnson on albuminuria as a result of sewage poisoning.
The author gives four cases distindlly traceable to this
cause, or, to speak more guardedly, cases where sewage
poison must have been adtually present, whilst, at the
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same time, no other cause for the disease could be dis¬
covered. Dr. Johnson considers that sewage-poisoning
is by no means an infrequent cause of blood-poisoning and
consequent albuminuria, and that where it occurs the
possibility of sewer-poisoning should always be borne in
mind by the medical adviser. It is important to learn
that the evil effects of sanitary negledt are not confined to
epidemics of acute diseases.
Mr. Jonathan Hutchinson calls attention to the pro¬
longed internal use of arsenic as a possible cause of
cancer. Now the employment of arsenic as a cosmetic
is recognised as an indisputable fadt this danger should
be brought under public notice.
It is further interesting to learn that “ antipyrine,”
which is now becoming a fashionable panacea, is not
without danger, even in the hands of experienced
physicians. Dr. Jennings, of Paris, describes here certain
cases of its alarming results.

Applications of Dynamics to Physics and Chemistry. By
J. J. THbMSON, M.A., F.R.S., Cavendish Professor of
Experimental Physics, Cambridge. London: Macmillan
and Co.
“ Let none save mathematicians enter here ” is said to

have been the motto fixed up by a Greek philosopher of
old over the entrance to his school. Professor Thomson
might very fittingly have placed a similar caution on his
title-page. To the majority of chemists this book will be
purely unintelligible, and not a few physicists—we think
Faraday, were he still alive, might be included—will fare
but little better. We submit that an attempt might at
least have been made to state definitely in language—and
not merely in formulae—what the author is aiming at and
what results he has established.
The chemical subjects discussed are evaporation, the
properties of dilute solutions, dissociation, the general
case of chemical equilibrium, the effedls produced by
alterations in the physical conditions on the coefficient of
chemical combination, the change of state from solid to
liquid, and the connexion between electromotive force
and chemical change.
w
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actions employed, products absolutely identical in crys¬
talline form and chemical composition, differing merely
in colour. The didymium oxide employed was free from
lanthanum, but it had not been treated for the separation
of other oxides which it might contain, such as samarium.
Its equivalent was very close upon that given by M.Cleve
for pure didymium (71). Didymium behaves with the
potassium phosphates like those of cerium and lanthanum,
giving under approximate conditions either tribasic didy¬
mium phosphate or a double phosphate.
On
Cuprous
Chloride
Hydrochlorate. — Paul
Sabatier.—The writer admits the priority of M. Engel
(Comptes Rendus, cvi., p. 273). He assigns, however, to
this compound the formula CuCl2,2HCl,5H20, whilst M.
Engel regards the compound as CuCl2HCl,3H20.
On Cobalt Chloride Hydrochlorate.—Paul Sabatier.
—Cobalt chloride is precipitated from its saturated
aqueous solution by the addition of hydrochloric acid.
Inferior hydrates may be obtained, but when the propor¬
tion of acid increases more and more the solubility of the
salt does not always decrease, but passes a minimum,
like copper chloride. The author has not been able to
determine the composition of the pulverulent pale blue
hydrochlorate, which decomposes on drying, leaving the
amethyst-coloured chloride.
Contribution to the Means proposed for the Sani¬
tation of Towns.—P. Chastaing and E. Barillot.—The
authors state that for the treatment of sewage, &c., two
systems are in adtual use :—(1) Irrigation or purification
by the soil and by cultivation, a system having many
partisans, applicable when immense surfaces are available,
when the ground is suitable for this kind of treatment, and
when the water to be purified is not highly charged with
putrescible matter; (2) the chemical processes, much
denounced for some years, though, in virtue of the im¬
provements recently effected and still possible, they merit
the greatest attention. The authors conclude from their
experiments:—(1) That the purification of sewage by the
chemical method has a real efficacy ; (2) that it may be
applied without interruption and without insalubrious
emanations ; (3) that the agricultural utilisation of the
nitrogen, potash, and phosphoric acid of the sewage is
easily realised by this method.
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Note.—AUdegrees ot emperature are Centigrade unless otherwise
expressed.

Bulletin de la Societe Chimique de Paris.
Vol. xlix., No. 8.
On the Iodophenols.—E. Noelting and Th. Strecker.
—The authors have prepared the ortho-, meta-, and paraiodophenols in a state of purity, and furnish an account
of their properties.

Comptes Rendus Hebdomadaires des Seances de l'Academie
des Sciences. Vol. cvii., No. i, July 2, 1888.

Adtion of Roasting upon Various Oxides and Salts
of Manganese. — A. Gorgen. — The oxidation of an¬
hydrous manganese monoxide in contadt with air may be
continued up to the dioxide or may be stopped at the
terms 3Mn02Mn0 ; MnO2,2Mn0 ; Mn024-MnO.
The
red oxides can in general be oxidised by roasting. Man¬
ganese sesquioxide obtained below 300° is capable of ob¬
serving oxygen from the air, and may be converted into
dioxide by roasting. The manganese salts capable of
yielding monoxide when ignited in the absence of air
produce, after roasting, various peroxides, according to
the circumstances in each case.

Application of Carnot’s Principle to Endothermic
Reactions.—M. Pellat.—The higher the temperature of
a source of heat the further its spedtrum extends on the
ultra-violet side. We remark that certain indothermic
reactions can be effected by very refrangible tadiations,
though they cannot be produced by the less refrangible
radiations, though they cannot be produced by the less
refrangible radiations because such may be emitted by
sources of heat of a lower temperature.
Certain Compounds of the Cerite Metals. — M.
Ouvrard.—The author seeks to obtain new salts of cerium,
lanthanum, and didymium by adting upon the oxides of
the metals with alkaline phosphates. The cerium oxide
was completely freed from lanthanum and didymium by
fusing the nitrates in ten times their weight of saltpetre.
Lanthanum oxide, separated from didymium by Marignac’s
method, was free from cerium, and its concentrated nitric
solution did not present the absorption-bands of didymium.
After ignition in the air lanthanum oxide remained per¬
fectly white.
Cerium and lanthanum yield, by the re¬

On a New Oxy-acid of Sulphur.—M. Villiers.—By
the adtion of sulphurous acid upon sodium hyposulphite
the author obtains the sodium salt of a new acid, S40sNa.
On Saccharomyces Ellipsoideus and its Industrial
Applications in the Manufacture of a Wine from
Barley.—George Jacquemin.—The ferment of wine which
has been used in the author’s experiments for eighteen
months has presented the greatest stability, and consti¬
tutes a species of ferment perfectly distindt from beeryeast.
s
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Researches on the Sulphines. — G. Patein. — The
author has obtained four sulphine iodides, and is now
about studying the corresponding cyanides.
A Novel Process for Preparing Tetraphenylethylene.—Pierre de Boissieu.—It has been previously
shown that the bromo-derivatives of diphenyl-methane
are partially decomposed on dry distillation.
From the
decomposition of mono - bromo - diphenyl - methane they
have, in this manner, obtained tetraphenyl-ethylene.
Extraction of Lead from the Residues of the Pro¬
duction of Zinc.—Eugene Prost.—The residues can be
mechanically separated into two classes : V fine cinder,”
containing from 15 to 22 per cent of lead, and “ granules,”
which do not contain more than 10 per cent.
Both con¬
tain silver to the extent of from 225 to 340 grms. per ton.
The author has succeeded in extracting from 84 to 90 per
cent of the lead present.
The Industrial Value of Thompson’s Calorimeter.
—M. Scheurer-Kestner.—The author shows that this in¬
strument may furnish indications useful to practical men
who merely wish for an approximate result. In experienced
hands the maximum error does not reach 4 per cent.
The Spectroscopic Detection of
Blood. — G.
Linossier.—The author considers that even when the
speCtra of oxy-haemoglobine and of reduced hremoglobine
have been observed it is prudent to look for a confirmation
in the speftrum of reduced hasmatine, since we are not
yet fully acquainted with the speCtroscopic characters of
the innumerable
artificial colouring - matters which
industry is daily creating.
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tents of the capsule, while still warm, are mixed with
5 c.c. glacial acetic acid, stirred until all the carbonic acid
is expelled, after the lapse of five minutes mixed with 100
c.c. absolute alcohol, and stirred for two minutes. After
fifteen minutes it is filtered through a filter holding 50 c.c.,
using, in preference, the filter-pump. The capsule is then
washed with absolute alcohol until the filter is filled with
the rinsings, using about 50 c.c. of alcohol. The margin
of the filter is then twice washed with absolute alcohol,
using each time 25 c.c. and letting the liquid drain
thoroughly away. The filter with its contents is then
returned to the precipitation-capsule, covered with 200
c.c. of water, heated to a boil, and titrated as follows with
soda-lye, which must not be stronger than o-3-normal.
The hot liquid is mixed with neutral tin&ure of litmus,
and the lye is then let run in until the bright red becomes*
decidedly dark red. It is then boiled for five minutes until
the margin of the liquid has lost its violet cast and become
a dead blue. The lye consumed is calculated for 3 grms.
of the original substance. The alkaline lye is standard¬
ised by means of a tartar obtained from Seignette’s salt
and hydrochloric acid after repeated crystallisation from
hot water.
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The Quantity of Moisture which Remains in a Gas
Ledtures, Assaying Special Metals, &c., &c
after Desiccation by Phosphorus Pentoxide.—E. W.
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Morley.— Dibbits has previously shown how much
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Improvement in the Goldenberg Method for the
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entire contents of the capsule are rinsed into a flask
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through a dry folded filter into a dry glass ; 100 c.c. of
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MACHINE WORKS AND IRON
Representatives:

FOUNDRY.

NICKELS & Co., 150, Holborn, London, E.C.

Dry Slide Air-Pumps.

Scum-Pumps

E. Hiibner’s Patent, No. 37,746,

driven by Steam or Belt,with Automatic Regulation of Pressure,
or without same for feeding Filter Presses.

with increased effect through abolishing the noxious spaces ; best
Air-Pump for Compression and Evacuation ; useful effedt up to go
per cent with Steam power or driven by Belt.

Filter Presses and Monster Filter
Presses,
with or without Washing Apparatus, with Heating Attachment,
with Attachment for Filtration with Exclusion of Air ; in Wood,
Iron, or Bronze ; every desired size

Experimental Filter Presses
in Wood, Iron or Bronze.
Filtration Experiments, if desired, carefully condudted in
our Laboratory).

Steam Pumps

& Transmission Pumps,

horizontal, vertical, mounted on column, Wall Pumps, Pumps for
Deep Wells, any size, for Water, Lyes, Saline and Muddy Liquids.
“ Pump Cylinder in Iron or Bronze.”
“ Several Hundred different Patterns for Seledtion.”

Steam Engines
with or without Cut-off Arrangement; with Rider Cut-off
pound Steam Engines.
From 2—150 horse-power

Com¬

Steam Water Pumps,
newest, most approved Construdtion, taking up little room, and
especially suitable for placing in Wells, with great efficiency; up
to largest sizes.

Compressors driven by Steam or Belt,
for Liquefying Carbonic and Sulphurous Acids.

Extraction Apparatus,
for Extraction (cold or hot) with Benzol, Sulphuret of Carbon,
Ether, Alcohol, Acetone, Water; In Iron or Copper. (Extraction
Experiments carefully condudted in our Laboratory if desired).

Laboratory Extraction Apparatus.
Montejus

Membrane Pumps

in Cast or Wrought-iron, either lined with Lead or not.

worked by Steam, Transmission or Hand, in Iron, Bronze, or
Hard lead, for raising Muddy, Sandy, Acid, or Saline Liquids,
any size desired.

Montejusfor Sulphuric Acid, Mixine Vessels, Stills, Pans,
and Steam Boilers.

Complete Plant

Ice Machines.
Complete Freezing and Cooling Plant and Parts thereof,
i.e., Refrigerating-Worms, Ammonia-Pumps, Cocks, &c.
Also Small Ice Machines for F'amilies, Laboratories,
Farms, Ships, &c.

Hydraulic Presses and Pumps.
PATENT

THERMOMETERS

for Chemical Manufactories, Colour Works, Glycerin
Refineries, Resin Distilleries, Paraffin Works, Tar Dis¬
tilleries, Extract Works.
t~£r
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celline a brown flocculent precipitate of free oxy-azonaphthalene sulphonic acid separates, and this, on adding
the hydrazine, becomes scarlet and crystalline. The yield
is quantitative.
For analysis the substance was crystallised from dilute
alcohol.
Sulphur Estimation.
I. o'180 grm. gave 0-0905 grm. BaS04.

NOTE ON THE
ACTION

OF

PETROLEUM

II. 0'23.
ON

S

By WILLIAM FOX.

When petroleum is stored in lead-lined tanks the lead is
rapidly corroded, a heavy brownish-coloured powder being
formed.
Tanks in constant use, built of concrete and
lined with heavy sheet lead, used for the storage of petro¬
leum, become worn out in about three years owing to this
corrosion.
On analysis the powder from one of these
storage tanks was found to consist of carbonate and
hydrated oxide of lead and a small quantity of valerate of
lead ; the brownish colour was due to organic matter.
It appears probable that the white lead, of which the
powder practically consists, and a paraffin, is formed by
the aCtion of an oxidising agent and a small quantity of
valeric acid present in the petroleum on the lead, which
may be expressed by the formula
c H
C H
2|4
+Pb304=PbH202+2Pb0C02+ | 4 J
COOH
C4H9
a view supported by the following experiments:—
I. Petroleum free from acidity, sealed in a tube with
lead and heated in the water-oven some time, formed oxide
of lead, but no hydrated oxide or carbonate of lead, nor was
any gas evolved.
II. Valeric acid, sealed in a tube with lead and oxygen
and heated in the water-oven, gave a white compound
which proved to be carbonate and hydrated oxide of lead ;
the oxygen was absorbed.
III. Petroleum free from acidity, sealed in a tube from
which oxygen was carefully excluded, with a small
quantity of valeric acid and lead, gave hydrated oxide and
carbonate of lead.
Laboratory, 4, Great Tower Street, E.C.

NOTE ON
SOME NEW SALTS

„

„

LEAD.

OF PHENYL-HYDRAZINE.

By W. H. RICHARDSON.

During some experiments made with the idea of throwing
light on the constitution of the beta-naphthol-azo com¬
pounds I examined the behaviour of oxy-azo-naphthalene
and its sulphonic acid towards phenyl-hydrazine. I found
that the sulphonic acid (rocceliine) reads readily, a new
well-cbaraderised substance being formed.
This new
body I was at first inclined to regard as a hydrazide,
assumingthat Liebermann’s formula forthe azo-derivatives
of beta-naphthol is a correct one.
Later on I found,
however, that most sulphonic acids of oxy-azo-compounds
read with phenyl-hydrazine, and that the presence of the
beta-naphthol rest is not essential to the produdion of
these compounds. From their properties I am inclined to
regard them as simply hydrazine salts of the respedive
sulphonic acids ; they may, however, be molecular com¬
pounds, similar in constitution to the bisulphite com¬
pounds of the azo-dyes described by Spiegler.
The compound from rocceliine may be described in
detail.
It is obtained by adding an aqueous solution of phenylhydrazine hydrochloride to a solution of rocceliine acidified
with hydrochloric acid. On acidifying a solution of roc-

..

..

..

O'.fi

„

„

I.

II.

6-8 per cent

6'6 per cent

Calculated for a molecular compound or a salt of phenylhydrazine and oxy-azo-naphthalene sulphonic acid, S 6-5
per cent.
The numbers above do not suffice to determine whether
the compound is a salt or a hydrazide, the latter giving
6'8 per cent of sulphur.
The preparation of metallic salts by double decom¬
position has, however, rendered the assumption that the
compound is a salt very probable. The barium, calcium,
and magnesium salts were prepared, and found qualita¬
tively to contain no hydrazine.
In addition to this the
barium salt was prepared by different methods, and
barium estimations made.
The numbers obtained show
that the salt is oxy azo-naphthalene sulphonate of barium
and not the barium salt of a hydrazide.
I. Barium salt obtained by precipitation of a dilute
alcoholic solution of the re-crystallised substance with
barium chloride.
II. Barium salt obtained from the aqueous solution of
the re-crystallised substance.
III. Barium salt from an aqueous solution of the
produd.
Barium found

..

..

I.

II.

III.

14-95

15-12

15-01

Calculated for oxy-azo-naphthalene-barium sulphonate,
barium = 15-4 per cent, while the barium salt of a hydrazide
would give 12-7 per cent barium.
The properties of the compound itself are not of great
interest.
It is easily decomposed by boiling dilute acids
or alkalies.
It is sparingly soluble in water, easily in
alcohol or acetic acid.
The corresponding hydrazine salts of several other azo¬
dyes have been prepared, but do not require any detailed
description.
Through an error I made some experiments with naphthol yellow S, supposing it to be an azo-dye, as the
name my sample went under is the name usually ascribed
to amido azo-benzene sulphonic acid. I.found, however,
that in this case, also, phenyl-hydrazine forms a character¬
istic salt, which is sparingly soluble in boiling water and
crystallising from that medium in pretty light brown
needles.
The formation of this compound will perhaps serve as a
method of distinguishing between naphthol yellow and
other yellow dye-stuffs.
A solution of 1 grm. of the
dye in a litre of water gives a crystalline precipitate on
adding phenyl-hydrazine hydrochloride dissolved in water
after a few minutes.
The formation of the precipitate
may be hastened by scratching the sides of the vessel with
a glass rod.
In order to determine the composition of the body a
sulphur estimation was made. The result shows that the
compound is a phenyl-hydrazine salt of dinitro-alphanaphthol sulphonic acid of the formula—
/OH
C
H4_n02
—N02
OioH

\S03H.C6H5N2H3
Calculated.

S

..

7-5 per cent

Found.

7-8 per cent.

I may say, in conclusion, that the rocceliine and naph
thol yellow S used in these experiments were converted
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into barium salts, and barium estimations made, in order
to make sure that the dye-stuffs were pure.
Southowram, Halifax,
July 5,1888.

TESTS

FOR NITROUS ACID BASED ON

MODIFICATIONS

OF THE SULPHANILIC ACID

METHOD

OF GRIESS.

By DAVID LINDO.

Of the tests for nitrous acid discovered by Griess, one
depends on reaction between the acid and metaphenylenediamine; some of the phenols reading with the acid under
similar conditions yield coloured products, a-naphthol
for example, as mentioned under the head of “ Notes,”
in a former paper, and I have since found the colour
becomes more intense if the solution is rendered alkaline
some time after adding the other reagents. Orcinol, I
observe, also gives a colour reaction, but it is deficient in
delicacy. It does not appear that the number of really
good tests for nitrites is likely to be greatly increased in
this diredion ; the contrary, however, is the case when
sulphanilic acid is introduced, which is one of the reagents
used to produce Griess’s wonderfully delicate reaction.
The other, it is well known, is naphthylamine, and the
reaction occurs in an acidulated solution, the proper
medium when naphthylamine is employed.
It appears a most important modification of the sulph¬
anilic method was introduced last year by Zambelli, but
this only came under my notice quite recently through
reference made to it in a paper by Professor P. F. Frankland, on a “ Gasometric Method of Determining Nitrous
Acid.”* Frankland says :—“Zambelli adds to the solu¬
tion containing the nitrite a drop of a saturated solution
of sulphanilic acid, then a drop of an aqueous solution of
phenol, the mixture being then rendered alkaline with
ammonia ; the presenceof nitrous acid is indicated by the
appearance of a colouration, varying from faint yellow to
intense reddish-yellow (like the colour of a strong solution
of potassium dichromate), according to the quantity of the
nitrous acid present.”
When I met with this reference, having solutions of
pure nitrite, carbolic acid, and several other phenols
ready prepared, it naturally occurred to me to try all the
phenols at hand in succession, which was done with the
following results:—
Carbolic Acid.—Zambelli’s observation confirmed.
Thymol.— Excellent reaction, stronger colour than
carbolic gave at the same dilution of N203 (1,000,000),
and inclined to orange.
Orcinol.—Readion quite as good as with carbolic acid.
a-Naphthol.—Pink to red, according to strength of N203
solution.
I have since referred to abstrad of Zambelli’s paper,
which appeared in the Journal of the Chemical Society
last year, and find he employed a-naphthol and got the
same result as I obtained with it. I used 1 per cent alco¬
holic solution of this phenol.
Previous to referring to the abstract, I had used a satu¬
rated aqueous solution of sulphanilic acid and 1 : 5
sulphuric. Zambelli dissolves the sulphanilic in dilute
sulphuric, which of course is more convenient. I had
found it indispensable to let the tests rest a few minutes
after adding everything but the ammonia, before the
latter was introduced, otherwise very little colour will be
developed, even with pretty strong solution of nitrite.
Zambelli, I observe, recommends an interval of ten
minutes, which, at the temperature I worked at (about
28° C.) was found even more than sufficient. Provided
the nitrous acid is allowed to ad long enough on the
sulphanilic, before adding the ammonia, it does not appear !
* Journal of the Chemical Society, April, 1888.
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to matter whether the phenol is added immediately after
the sulphanilic, or just before the ammonia.
These phenols give no colour reactions (or only feeble
ones) with nitrous and sulphanilic acids in acid solutions.
The prominent feature, therefore, in Zambelli’s modifica¬
tion of the sulphanilic method is making the solution
alkaline* after adding the other reagents, thereby rendering
several phenols available as highly delicate and charaderistic tests for nitrous acid, which would otherwise be of
little or no value for the purpose. a-Naphthol, indeed,
becomes a fairly good reagent when the solution is made
alkaline, even without the intervention of sulphanilic
acid ; the colour, as already stated, is yellow, whereas,
with the addition of sulphanilic, it is red. As regards
orcinol, this of course is not a reliable agent at very high
dilutions of N203, since solutions of this phenol, as it is
very well known, gradually acquire colour on exposure to
air in presence of alkalies, especially in the presence of
ammonia.
The delicacy of the thymol readtion has been tested;
comparative tests with carbolic acid were made at the
same time.
Reagents.
Carbolic Acid.—10 per cent solution in dilute alcohol.
Thymol.—10 per cent alcoholic solution.
Sulphanilic Reagent.—1 : 5 sulphuric saturated with
sulphanilic acid.
Ammonia.—6 to 7 per cent solution of ammonia.
Method.
Five c.c. nitrite solution taken for each test, f-inch testtubes employed. Three tests with each phenol made at
each dilution of nitrite.
Added to the solution to be
tested, 1 drop of the sulphanilic reagent, and 1 drop
phenol or thymol solution ; let rest ten minutes, then
added 1 c.c. ammonia, and mixed well.f
I have stated above that at 1,000,000 N203 the colour
is deeper with thymol than with carbolic acid; with
stronger solutions of nitrite, say 100,000 N203, the con¬
trast is very great. There is this difference, however,
between the colours which may cause phenol to be pre¬
ferred for quantitative work. At 1,000,000 N203, and
even before this dilution is reached, carbolic acid yields a
bright pronounced yellow colour, whereas thymol —even
at the highest dilutions of Nz03—gives a colour with a
tinge of orange in it, never a definite yellow. The limit
for both tests, using five c.c. of nitrite solution, seems to
be about 1 N203 in 10,000,000 of water, the colours being
very weak at this dilution.
The colours are fully developed immediately, or almost
immediately, after adding the alkali,—a great point in
favour of Zambelli’s modification, especially when the
method is used as a quantitative test. Another point in
its favour is that the solutions are stable ; Frankland has
called attention to this, referring to carbolic acid : the
same advantage attends the use of thymol.
I have only seen the abstract of Zambelli’s paper. It
is quite possible that in the original he has anticipated
me in some of the observations I have made respecting
the other phenols.
The Test Reversed.
These reactions can be made available for detecting
very minute traces of the phenols in aqueous solution, but
it will be seen at once they possess the defeCt in a high
degree which is common to many of the tests already
known, viz., that of not being characteristic. Carbolic
acid and orcinol, it has been shown, give a yellow colour
with the reagents at high dilutions, and no doubt there
are several other phenols and allied bodies that will do
the same. Thymol gives an orange even at high dilutions,
but might easily be mistaken for a stronger solution of
* Pure fixed alkalines may be used, but ammonia is more con¬
venient.
+ Blank tests with distilled water and the reag. nts were of course
made at the same time.
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carbolic or orcinol. It is even doubtful if the red colour
given by a-naphthol is peculiar to this phenol. Never¬
theless, in consequence of their extreme delicacy, these
reactions may under certain conditions prove of some
value.
A mixture of pure nitrite solution (2000 N203) and the
sulphanilic reagent, in equal volumes, was made, and
allowed to stand a few minutes before it was used. This
mixed reagent developed a yellow colour when ammonia
was added to some of it in the undiluted state ; but when
1 drop was mixed with 5 c.c. distilled water, and 1 c.c. of
dilute ammonia added, no colour was observed. One part
of carbolic acid in 1,000,000 parts of distilled water gave
a very distinct yellow colour; with 1 drop of reagent and
1 c.c. ammonia, 5 c.c. of the phenol solution being used,
«-naphthol at the same dilution—tested in the same way—
gave a very distindt pink colour. This is certainly, as far
as I am aware, a much smaller proportion of carbolic
acid than any test on record is capable of detedting; but
on the other hand, even with no more knowledge than
we already possess of the adtion of the reagents on other
bodies, we must pronounce this test to be very unreliable.
Falmouth, Jamaica, B.W. I.,
May 30th, 1888.

NEW METHODS
OF SULPHUR IN

,

FOR THE

STEEL AND

ESTIMATION
STEEL-MAKING

IRON.
By J. O. ARNOLD and HENRY J. HARDY.

There is a general consensus of opinion amongst analysts
that the sulphur present in steel or iron is most accurately
determined by ultimately weighing it in the form of barium
sulphate. The preliminary operations by means of which
the sulphur is obtained in a state suitable for precipitation
vary somewhat with different operators, but they all
resemble one or other of the two following methods in
general procedure.

Aqua Regia Process.
In this method the steel is dissolved in nitro-hydrochloric
acid, and the resulting solution is evaporated to dryness
to render the silica insoluble. The dry mass containing
the sulphate of iron is taken up in hydrochloric acid, the
excess of the latter necessarily used being evaporated off,
until only sufficient to retain the iron in clear solution is
present. The concentrated liquid is then diluted and the
insoluble residue is removed by filtration. The filtrate
is next largely diluted and the sulphur is precipitated by
means of .barium chloride.
Evolution Method.
In this process the steel is attacked by a non-oxidising
acid (dilute sulphuric or hydrochloric) and the evolved
H2S is absorbed in an oxidising liquid, such as bromine
water or potassium permanganate solution. After re¬
moval of the excess of bromine or decomposition of the
surplus permanganate, as the case may be, the sulphur is
precipitated by barium chloride from a faintly hydro¬
chloric acid solution.
In addition to methods such as the above, Eggertz has
proposed a colorimetric process in which the sulphur
present in the iron is approximately estimated by the
intensity of colour produced on a silver plate by the
evolved H2S. Wiborgh has proposed a modification of
the last method, in which cloth, saturated with cadmium
nitrate is substituted for the silver plate.
Morgan (Chemical News, vol. lvi., p. 83) proposed
to pass the gases evolved on treating o-5 grm. of steel
with dilute sulphuric acid into 50 c.c. of a dilute solution
of lead acetate, and comparing the colour so produced
with those obtained by treating in a similar manner steels
standardised by the barium chloride method.
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The author’s experience of this process is that under
the prescribed conditions the “ colour ” obtained (say
from a steel containing o'05 per cent S) is a very decided
precipitate, and that consequently accurate comparison is
impossible.
The process generally used in the laboratories of iron
and steel works is the aqua regia method, and its almost
universal adoption is no doubt justified by the accurate
results yielded by carefully carried out estimations.
But
it is nevertheless anything but an ideal process, for
several reasons.
1. The gases evolved during the solution of the steel
are very irritating and injurious.
2. The sulphur in the reagents used during the analysis
must be carefully estimated and the “blank” so obtained
must be deducted from the gross weights.
3. Any appreciable amounts of acid over and above that
necessary to retain the iron in solution causes the method
to yield low results, and the exact point is not very easy
to hit, and, if over-stepped, causes a precipitation of the
iron.
4. The time occupied in making an estimation is about
two days, twenty-four hours being usually allowed for the
precipitation alone.
5. The barium sulphate obtained is sometimes difficult
to filter; it is also occasionally impure with iron, and the
removal of the latter with hydrochloric acid may entail
loss.
The dubious expedient sometimes recommended
for the purification of the precipitate, namely, fusion with
sodium carbonate and re-precipitation, seriously increases
the length of an already tedious process.
The inconveniences enumerated above induced the
authors to try and devise a rapid and accurate method
for the estimation of sulphur in steel, and after many
failures they have succeeded in elaborating two processes,
one colorimetric and approximate, but very rapid,
occupying only twenty minutes, the other volumetric and
exceedingly accurate, occupying about an hour and threequarters, or, if the estimation is made in duplicate, two
hours and a half.
Both these methods are based on the generally admitted
principle that the sulphur in steel or steel-making iron
(in which 0'i3 per cent may be considered as the maxi¬
mum amount usually met with) is completely evolved as
H2S on heating the finely-divided metal (in small drillings)
with dilute sulphuric acid (1 in 7). The authors have
confirmed the accuracy of the above enunciation by
numerous experiments.
Method I.
The apparatus employed in this process is represented
in Fig. 1. o*2 grm. of the steel is weighed out into the
flask, a, which has a capacity of about 200 c.c. With the
steel are placed a few small pieces of solid stick zinc
(chemically pure) and about 20 c.c. of water. The tube,
f, which is graduated at 30, 40, and 50 c.c., is about 20
m.m. in diameter and 300 m.m. in length, and contains
30 c.c. of a solution of sodic hydrate, prepared by dis¬
solving 25 grms. of stick soda in a litre of water.
The cylinder, e, which should be graduated, contains
dilute sulphuric acid (1 in 4). Both ends of the bent tube,
D, are fused up so as to leave openings about the size of
an ordinary wash-bottle jet, to prevent the too violent
flow of acid. The end of the gas delivery tube, G, is also
contracted, to break up the bubbles and facilitate ab¬
sorption. The parts of the apparatus having been tightly
fitted together, the water in a is boiled to expel the air
from the apparatus. The india-rubber tube, c, is then
closed with a clip, the position of the latter being indicated
by the letter in the figure ; the lamp is withdrawn and
15 c.c. of acid are allowed to pass into the flask from the
cylinder, e, the india-rubber tube, B, being then closed
with a clip.
As soon as the evolved hydrogen restores the equi¬
librium of pressure within the flask (which is indicated by
the distension of the collapsed india-rubber connection
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tube), the clip, c, is opened, when the gases bubblethe sulphur had been carefully determined as barium
sulphate, lead the authors to fix the possible errors of
through the soda in f, which effectually absorbs the sul¬
phuretted hydrogen.
The sand-bath is gently heated this process as follow:—In steels ranging from o-oi to
until all the steel is dissolved ; the more compact pieces o-04 the divergence from the truth will never exceed o-oi
of zinc, however, continue to adt on the acid, and the per cent; steels containing o-o6 to o-i per cent may yield
evolved hydrogen carries into the soda solution the last results as far out as o-o2 per cent; impure steels con¬
traces of H2S given off from the steel. The adtion is taining o'li too'iq percent occasionally diverge as much
continued until the contents of the absorption-tube as o'03 per cent. This process is consequently not
adapted for cases where rigidly accurate results are
measure, after cooling, 40 c.c.*
To the fluid in the tube next add 10 c.c. of a dilute required,but often in a steelworks the information desired
solution of lead acetate, containing in that volume enough is, whether the material in question is a Swedish steel,
acid to neutralise the soda and render the liquid distinctly containing say o-oi per cent of sulphur, a high-class
acid.f A brown colour, due to the formation of PbS, is English steel, containing say 0-05, or an impure Bessemer
thus produced, proportional in intensity to the amount steel, containing perhaps o'i per cent of sulphur. Such a
of sulphur present in the steel. Close the mouth of the query is accurately answered by the foregoing method in
tube with the hand and gently mix the contents. The less than half an hour.
percentage of sulphur is next determined by comparing
It may be mentioned in connection with this process
the colour produced with that yielded by standards con¬ that efforts have been made to obtain a stable standard
taining known quantities of PbS. These standards must sulphide solution, but in this the authors have been un¬
be prepared in tubes exactly similar to the absorption successful. They have also endeavoured to get standard
tube, whilst the solution of the steel is proceeding, and tints, both with anilines and with inorganic salts, such
the comparison must be made without loss of time.
as those of palladium, but all attempts in this direction
«
The standard solution is prepared by dissolving 0-4725 have ended unsatisfactorily.
grm. of pure crystallised acetate of lead in 1000 c.c. of
Method II.

very dilute acetic acid ; each c.c. of this solution thus
contains lead equivalent to 0-02 per cent of sulphur in
0*2 grm. of steel.
To No. 1 standard is added 1 c.c., to No. 2, 2 c.c., and
so on, advancing by increments of o’o2 per cent of sulphur.
The standard tubes are then filled up with wat er nearly
to the 50 c.c. mark, the exadt volume in each case being
made up with a slight excess of good H2S water. The
contents of each tube are then gently mixed. On com¬
parison it will be readily seen to which standard the steel
under examination most closely approximates, the odd
hundredths, 0*01, 0-03, &c., being obtained by interpola¬
tion.
The results of numerous experiments on steels, in which
This is best seen by making a mark on the tube, f, between the
40 c.c. and 50 c.c. graduations, the exadt point depending on the
volume occupied by the delivery tube when full of gas, the slight
contraction of the liquid on cooling being also taken into account.
t A suitable solution may be made by mixing 300 c.c. of water
with 200 c.c. of 33 per cent acid and dissolving in Ithis liquid x erm
of Pb(Ac)23H,0.

This process gives results certainly less than o-oi per
cent from the truth, as the authors have carefully proved
by comparison with the barium sulphate method. The
figures obtained are also remarkably concordant. In one
case the sulphur in an English steel was found by barium
sulphate to be 0-07 per cent. Seven determinations were
then made by the method about to be described, and on
each occasion the result was sharply registered as o-o6
per cent, which the authors regard as the truer result. In
another case the aqua regia process indicated the sulphur
in a Swedish steel to be croi per cent. Four estimations
by the new method each gave the same results, namely,
o'oi per cent. A grey hematite iron which had been
twice melted in a cupola was found, by the aqua regia
process, to contain 0-12 per cent; an estimation by the
new method registered the sulphur present as o'li per
cent. The apparatus used is represented in Fig. 2. b is
a glass gas-holder, having a capacity of about 5 litres. It
contains pure hydrogen, * well washed in sodic hydrate,
and when filled holds gas sufficient for two estimations.
The flask, a, has a capacity of about 250 c.c., and is fitted
with an india-rubber cork, in which is inserted a small
separator, an exit tube of about 3 m.m. external diameter,
and an inlet tube for the hydrogen of about 3 m.m. internal
diameter. Weigh out into the flask exactly 2 grms. of the
steel in fine drillings and add 20 c.c. of distilled water,
adjusting the end of the hydrogen inlet tube so that it
dips under the surface, connedi the flask with the gas¬
holder and with the first cylinder on the stand, E, part of
which, the rack, d, is movable,! and contains fifteen
tubes about 75 m.m. long by 12 m.m. inside diameter. In
each of these cylinders (except the first one, which is left
empty to adt as a condenser) is placed, by means of a
burette, exadtly 2 c.c. of an acid solution of lead acetate,
made by dissolving 1-812 grms. of Crystallised normal
acetate of lead, Pb(Ac)23H,0, in weak acetic acid and
diluting to 1000 c.c. Each tube thus contains a quantity
of lead sufficient to fix as sulphide o-oi per cent of sulphur
in 2 grms. of steel.
A full-size sketch of two of the cylinders is shown in
Fig. 3 ; the india-rubber cork is furnished with a straight
exit tube 30 m.m. long, and an inlet tube, bulbed about
12 m.m. from the end, the bulb to be about 1 m.m.
smaller than the cylinder in diameter. By means of this
device a practically perfedt absorption is obtained, so that
the successive increments of o-ox per cent of sulphur
* If air is used instead of hydrogen a small portion of the H,S is
decomposed and the result obtained is slightly low.
+ By this arrangement a second rack containing tubes for a dupli¬
cate estimation may be prepared whilst the first determination is
proceeding.
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Fig. 2.
evolved from the steel are sharply separated, none passing
a tube until the lead in solution is completely precipitated.
When gas is passing the liquid is split into two parts, one

also sandwiched for a moment between the two liquid
strata. The india-rubber tubing which connects the flask
with the cylinders and the cylinders with each other must
have a small bore and thick walls to prevent diffusion.
The aspirator, c, is graduated in litres.
When all is ready, the air is swept out of the apparatus
by forcing and aspirating through it i litre of hydrogen ;
the gas-holder tap is now shut, and 30 c.c. of dilute sul¬
phuric acid (1 in 4) are run into the flask from the
separator, the aspirator tap being fully opened. Gentle
and intermittent heat is next applied to the sand-bath
until the steel or iron is completely dissolved. The rate
of the passage of the gas through the cylinders should be
slow and regular. When all, or nearly all, adtion has
ceased, the hydrogen tap is again opened and another
litre of gas is aspirated through the apparatus.
As the operation above described proceeds, one by one
the contents of the cylinders will blacken, each cydinder
precipitated representing one-hundredth per cent of sul¬
phur. The termination of the rea&ion is thus self-indicating,
and all that remains to do is to count the precipitated
cylinders. A faint colour in the last tube may be ignored,
whilst a decisive tint, but still one short of complete pre¬
cipitation, may be taken as representing only 0005 per
cent if such refinement is deemed necessary. There is
no difficulty in deciding this point: the completely pre¬
cipitated liquid is black-brown, the colour when semiprecipitated being dark ruddy brown, the tint communi¬
cated by a trace of H2S is yellow-brown.*
It would seem at first sight that the appreciable solu¬
bility of H2S in water must seriously affeCt the accuracy
of the process, owing to the liquid in the cylinders nearest
the flask retaining in solution H2S over and above that
necessary to precipitate the lead.
But the current of
hydrogen passed at the termination of the operation
effectually carries forward every trace of sulphur until it
is fixed by its equivalent of lead. This statement can be
readily demonstrated by placing in a cylinder a very
dilute solution of H2S and attaching it to another cylinder
containing lead solution. On passing hydrogen from the

Fig. 3 (Full size).
under and the other above the bulb, so that, in addition
to passing through two layers of absorbent, the gas is

* The authors have not yet applied the process to sulphurous irons,
but probably by a suitable arrangement of standard solutions (f.g.,
charging the first two or three cylinders so as to absorb increments of
o'I per cent), accurate results may be obtained.
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sulphide to the lead cylinder, the latter is at once pre¬
cipitated, and after a little time the first cylinder will
prove on testing to be quite free from H2S.
Another point which has received the authors’ careful
attention was, whether the co-evolved phosphoretted
hydrogen would affed the accuracy of the results.
They
have proved that such is not the case, and their con¬
clusion may be demonstrated experimentally in the
following manner :—Take 2 grms. of a steel containing
about 0'05 per cent of sulphur and 0 05 per cent of phos¬
phorus. In each of the first three cylinders of the appara¬
tus already described place lead solution of a strengh
sufficient to absorb completely the weight of sulphuretted
hydrogen which will be evolved from the steel ; in the
fourth cylinder place a solution of nitrate of silver. On
proceeding with the experiment exadly as in the sulphur
estimation, the whole of the H2S will be absorbed in the
first tube ; the second and third tubes will remain clear,
quite unaffeded by the phosphoretted hydrogen, which,
however, produces a black precipitate in the fourth tube,
containing the silver salt. The unfortunate fad that the
phosphorus present is not completely evolved as hydride
effedually extinguishes any attempt to apply the appara¬
tus to the quantitative determination of phosphorus.
The authors considered it advisable to ascertain the
effed of the presence of copper on the estimation of sul¬
phur by the new process. Twenty-five pounds of grey
pig-iron smelted from Spanish ores were melted with two
ounces of commercial copper; the resulting metal proved,
on analysis, to contain 0 43 per cent of copper.
The
sulphur yielded by the aqua regia process amounted to
o-oi7 per cent ; that obtained by the new method was o-02
per cent. Thus, the presence of copper does not impair
the accuracy of the results. Under the conditions of the
analysis the solution was found to be free from any trace
of copper, and the whole of the latter was found to be
precipitated in the metallic form along with the graphite
and silica.
In conclusion, the authors commend this process to the
notice of steel analysts, feeling sure that a method so
rapidly carried out and so accurate in the results it yields
will be gladly accepted in the place of an operation so
tedious and disagreeable as the estimation of sulphur by
the aqua regia and barium sulphate method.
The Laboratory, 34, Bank St.,
Sheffield, July 2, 1888.

POISONS AND

POISONING.

By C. MEYMOTT TIDY, M.B., M.S., &c ,
Professor of Chemistry and of Forensic Medicine at the London
Hospital, &c.
(Concluded from p. 35).

There naturally follows on what I have said respeding
this chemical adtion of poisons, the following important
question :—
Given knowledge of certain properties of the elements,
such as their atomic weights, their relative position,
according to the periodic law, their spedtroscopic
charadlers, &c.;—or given knowledge of the chemical
composition, the molecular constitution, together with the
general chemical and physical properties of compounds;
in other words, given such knowledge of the element or
compound as may be learnt in a laboratory—does such
knowledge afford any clue whereby we may predicate the
probable adion of the element or of the compound
respediveiy, on the living body ?
First let us limit our attention to the elements.
The starting-point of this inquiry was the toxic proper¬
ties of the metals.
The work of Blake (1841) in this
* A Ledture delivered before the Royal Institution of Great Britain,
March 2, i888.‘
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diredion was afterwards extended by Rabuteau (1867).
Their observations led them to the general conclusion that
“ the physiological adivity of the metals increased with
their atomic weight.” This broad general statement was
modified at a later period by noting that the reverse was
the case with certain groups of metals. Thus potassium
(39) is more poisonous than sodium (23), and barium (137)
more poisonous than calcium (41).
These fads led
Rabuteau to the conclusion that any comparisons of
toxicity must be limited to the metals belonging to the
same group.
Husemann and Richet, however, pointed
out that even this rule did not hold good, seeing that
lithium having an atomic weight of 7, was far more
poisonous than either sodium or potassium.
Experiments on the metals were further conduded by
Richet with the metallic chlorides.
Grain by grain, at
intervals of forty-eight hours, he added the chlorides to
water in which he kept fish of a given kind.
He then
recorded the maximum strength of the solution of the
metallic chloride in which these said fish would live for
forty-eight hours.
The conclusion at which he arrived
was that the limits of the toxicity of a metal bore no
relationship either to its atomic weight or to any other
chemical or physical charaderistic of the metal.
Bouchardat and Stewart Cooper in a similar manner
experimented with the non-metals. Seleding the haloid
group of elements, they noted that their toxicity was
inversely to their atomic weight, fluorine (19) being the
most poisonous, and iodine (127) the least poisonous of
the group, chlorine (35'5) and bromine (80) occupying
their proper intermediate positions.
But here again the
group theory was inevitable.
What was true of monad
elements was not true of the elements of higher atomicity,
the toxicity of selenium (79) being far greater than that of
sulphur (32).
With these fads before us there arises this question,
Was a relationship to be expeded between physiological
adion and atomic weight ?
One poison ads on muscles
—a second on nerves and nerve-centres—a third on the
blood :—Is it likely, even supposing a relationship to exist
betweed a certain group of elements and a given organ or
a given strudure, that the relationship would be the same in
the case of all organs and all strudures ? These researches
(the outline of which I have briefly indicated) suggest this
much to future observers, viz.: First of all group your
poisons according to their methods of operation, and then
see how far the degree of toxicity of the terms of any one
group show relationship to the atomic weights of such
group.
But the difficulties of comparison thicken, when we
consider the physiological adion of certain allotropic
modifications of the elements.
Thus compare yellow phosphorus, a body readily inflam¬
mable, soluble in bisulphide of carbon, firing by contad
with iodine, with red phosphorus, a body at variance with
the yellow variety in the three respeds named. Nor is
this all. For yellow phosphorus is an adive poison, two
grains being a certainly toxic dose, whilst red phosphorus
is an absolutely inert body.
Take a second illustration. In its ordinary form oxygen
plays the part of a life sustainer.
But oxygen is only a
life sustainer in its common form and at ordinary pressure
On this latter point I have no time to dwell, save to
mention that if an animal be exposed to oxygen at three
pressures, the resulting symptoms are not unlike those
induced by strychnine.
There is, however, an allotropic form of oxygen called
ozone. The physiological adion of ozone was the subjed
of a communication to the Royal Society of Edinburgh by
Dewar and McKendrick (1873). Their experiments were
made on both cold- and warm-blooded animals, including
amongst the latter themselves and their assistants.
The results are remarkable, more particularly when we
remember that the air with which they operated at most
only contained 10 per cent of ozone.
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Placing a large frog in ajar of air, and then ozonising
the air, the frog in about half a minute closed its eyes, the
respirations fell from 96 to 8 per minute, and the body
temperature was lowered 40 or 5° C. The animal recovered
in about 8 minutes, when pure air was admitted into the
receiver.
Death resulted if the animal was exposed for
any lengthened period to the adtion of the ozonised air.
As regards the adtion of ozone on warm-blooded animals,
Dewar records certain personal experiences, chief amongst
which were a tendency to breathe slowly, an enfeebled
pulse, and fits of sneezing.
But now comes the curious part of the story, viz., that
at the post-mortem on the animals that died under the
influence of ozone, the blood was found to be venous.
(The results were similar when pure ozonised oxygen was
employed). It is most remarkable that the post-mortem
appearances of death from an intensified oxygen should
resemble those of death from carbonic acid.
I give these illustrations to show why there should be
reason to doubt whether the physical or chemical proper¬
ties of an element can ever suggest either toxic adtivity
or physiological adtion.
2nd. Compounds.
Is there any relationship between the chemical com¬
position or constitution of a compohnd body and its
physiological adtion ?
The first series of researches on this question was
diredted to determining whether, in the case of a salt,
the acid or the base was, physiologically, the most im¬
portant ingredient (Blake, 1841).
No doubt most often the adtive agent of a salt is the
base, but this is by no means uniformly the case. Probably
the solubility of a compound and the different proportions
of acid to base in the salt (i.e., whether the compound in
question be an acid or a basic salt) are agencies which
also help to determine the toxicity of the body and its
physiological adtion.
A second series of experiments was made by Blake for
the purpose of showing that, given a series of isomorphic
salts, the intensity of physiological adtion increased with
the molecular weight. He further contended that salts
crystallising in different forms had different physiological
adtions. On this basis he constructed a series of nine
groups of salts, each group being characterised by special
physiological adtions, insisting with much reason that we
possess in living matter a reagent (so to speak) capable
of aiding us in our investigations into the molecular pro¬
perties of chemical compounds. If from molecular con¬
stitution you can determine physiological action, probably
from physiological adtion, conversely, you may determine
molecular constitution.
Another series of experiments in a similar direction
were made by Schoff on the Continent, and by Fraser and
Crum Brown in this country.
Of these experiments the most important are those in¬
dicating how, from bodies of vastly different physiological
action, you may obtain derivatives having similar proper¬
ties.
For example, the physiological action of strychnine is
primarily exerted on the spinal cord. As a result, con¬
vulsions occur as a prominent symptom. But it we in¬
troduce into the strychnine molecule a methyl group
(forming methyl-strychnine), the action of the drug is
altered—methyl-strychnine paralysing (strychnine stimu¬
lating) the motor nerves.
But here comes a curious fact. If we take morphine,
or nicotine, or atropine, or quinine, or veratrine (none of
which bodies are comparable in their physiological action
to strychnine), and convert them into their methyl deriva¬
tives, the methyl compounds formed (viz., methylmorphine, methyl-nicotine, &c.) are comparable in their
physiological action to methyl-strychnine.
We must admit these experiments to be striking. One
treasures any experiment suggestive of the chemical con¬
stitution of a body indicating physiological action.
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But again :—The true physiological action of a drug is
not so much its general as its selective action, this selective
action being largely dependent on the dose administered
and the mode of administration.
For example :—Inject into the circulation of a frog a
small dose of veratrine, great muscular stiffness results, a
large dose similarly administered not producing this effect.
And now change the method of administration : Apply
the small dose directly to the muscle, you get no
symptom ; but apply the large dose directly, and great
muscular stiffness results. Here see the modifying in¬
fluence of dose and of the mode of administration.
Again, the difficulty of “ allotropism ” in the case of
elements finds its counterpart in “ isomerism ” in the
case of compounds. Thus, cyanogen and para-cyanogen
are bodies of identical percentage composition, and yet
cyanogen is one of the most poisonous of gases, whilst
para-cyanogen is one of the most inert of solids.
Or, again, take piper in and morphine. These bodies are
of identical percentage and molecular composition. They
agree (it is true) in being poisons. But how vastly
different their physiological adtion !—the one an extreme
irritant, the other a powerful narcotic.
I fear we must admit that, as no & priori reasoning
could predidt that by combining copper and sulphuric acid
a blue salt would be formed, so no a priori reasoning, no
knowledge of chemical constitution, can predicate what
will be the special organ on which any given poison will
adt, nor, even supposing that the organ upon which the
chemical adtivity of the drug will be exerted be known,
what will be the nature of such chemical adtion. The
science of drugs, like the science of chemistry, is, and
must ever remain, an experimental science.
And, be it remembered, the poisons of the toxicologist
are the medicines of the physician. Physiological adtion
is a subjedt-matter for experiment.
Let the guard be
jealously set and as rigidly maintained to prevent cruelty
to animals; but ask yourselves, whether to rob the higher
creation of life and health rather than that one of the
lower creation should suffer, be not a refinement of cruelty
—the cruelty of cruelties ? “ Are ye not of much greater
value than they ? ” speaks a still small voice amidst the
noisy babble of well-intentioned enthusiasts.
Two general observations are suggested. And this
firstThe later age history of poisoning is the history of
a profession. This profession we find closely associated,
not only with the profession of medicine (the art of
healing), but with witchcraft, incantation, and charms.
The threefold arts of poisoning, witchcraft, and medicine,
moreover, became so closely allied to religion as to claim,
each and all, the shield of a sacred sandtion. and the protedtion of a divine voice. Even that very word <pdp(i.aKie,
the Greek for “ a dispenser of medicines,” is the same
word used to imply “a witch ” and “a poisoner." The
modern scientist has once and for ever shattered the bond
that united science with superstition. It was a special
ministry of science to teach men that in the preparation
of medicines the pharmacist required no stuffed crocodile
to preside over the mysteries of his laboratory, nor in¬
cantation to give virtue to his drugs 1
And this secondly : the villanies of the early poisoners
can never again be pradtised in the light of the science of
the nineteenth century. Science can and has done what
legislation could never do. The Hebrew Scriptures speak
of a time when “ the sucking child shall play on the hole
of the asp, and the weaned child shall put his hand on
the basilisk’s den ” (Is., xi., 8, Rev. Ver.). Is not science
working out some such consummation as this ? I claim
that a science which, like a blood-hound, can track with
cunning scent the minutest atom of a poison in the body,
is helping forward the day when poison shall cease to be
the instrument of a secret treachery, because there are
eyes it cannot hope to evade, and a science whose in
vestigations it will not dare to defy.
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London Water Supply.
LONDON

WATER SUPPLY.

Report on the Composition and Quality of Daily
Samplbs of the Water Supplied to London
for the Month ending June 30TH, 1888.
By WILLIAM CROOKES, F.R.S.;
WILLIAM ODLING, M.B., F.R.S., F.R.C.P.,
Professor of Chemistry at the University of Oxford
and C. MEYMOTT TIDY, M.B., F.C.S.,
Professor of Chemistry and of Forensic Medicine at the London
Hospital; Medical Officer of Health for Islington.

To General A. De Courcy Scott, R.A.,
Water Examiner, Metropolis Water Act, 1871.
London, July 7th, 1888.
Sir,—We submit herewith the

results of our analyses
of the 182 samples of water collected by us during the past
month, at the several places and on the several days indi¬
cated, from the mains of the seven London Water Com¬
panies taking their supply from the Thames and Lea.
In Table I. we have recorded the analyses in detail of
samples, one taken daily, from June xst to June 30th
inclusive.
The purity of the water, in resped to
organic matter, has been determined by the Oxygen and
Combustion processes; and the results of our analyses by
these methods are stated in Columns XIV. to XVIII.
We have recorded in Table II. the tint of the several
samples of water, as determined by the colour-meter
described in a previous report.
In Table III. we have recorded the oxygen required to
oxidise the organic matter in all the samples submitted
to analysis.
During the past month a considerable proportion of the
daily samples, drawn from the East London Company’s
mains, have been found, when examined by transmitted
light, to be slightly turbid, from the presence of finely
diffused, suspended mineral matter, attributable to the
considerable disturbance of the Company’s mains by the
provision now being made of a number of new hydrants.
With this exception the character of the entire supply of
water to the Metropolis by the seven Companies,
dependent on the Thames and the Lea, has been
thoroughly satisfactory.
Attention has been called from time to time to the, for
the most part, minute seasonal differences in the com¬
position of filtered river-water as it is supplied to London.
Such a difference is noticeable when comparison is made
of the mean results of the examinations conducted during
the past month of June, with the closely agreeing mean
results of the examinations made in the previous months
of April and May.
Thus the mean numbers expressing
the organic carbon, the oxygen absorbed, and the degree
of colour-tint of the Thames-derived water supplied during
the months of April and May, being 0-157, 0-046, and 16-2
respectively, the corresponding numbers for the month of
June were found to be 0-147, 0-038, and n-6 respectively.
Moreover, the maximum amount of organic carbon in
any one sample examined in April and May being 0-183
part in 100,000 parts of the water, the maximum amount
found in any one sample examined during last month was
only 0-157 part,—a proportion but little removed from the
mean or 0-147 Part
100,000 parts of the water.
During the past quarter of the year we have examined
532 samples of the water furnished by the seven London
Companies taking their supplies from the Thames and the
Lea. Notice has been taken of the recent deficiency in
clearness of many samples of the East London Company’s
water.
Throughout the quarter, however, the whole of
the samples taken from the other six Companies’ supplies
of water were found to be well filtered, clear, and bright.
We are, Sir,
Your obedient Servants,
William Crookes.
William Odling.
C. Meymott Tidy.
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NOTICES OF BOOKS.
Alkali, Grc., Works Regulation Act, 1881. Twenty-fourth
Annual Report on Alkali, &c., Works by the Chief In¬
spector. Proceedings during the year 1887 presented to
the Local Government Board and to the Secretary for
Scotland. London : Eyre and Spottiswoode.
The first point here to be noted is the number of chemical
works registered under the ACt. These amount now to
927 in England and Ireland, being an increase of 17 as
compared with the total in 1886.
In Scotland the
registered works amount to 139, making the grand total
for the United Kingdom 1066.
But though the entire
number of chemical works has thus increased that of
alkali works, strictly speaking, has progressively decreased
during the past three years. In 1885 there were in ope¬
ration 132, in 1886 118, and in 1887 only 116. It is noted
that the works themselves have been very generally en¬
larged, and that in most of them several processes are
being carried on.
The total number of alkali works is
given as 66; places where hydrochloric acid is made by
the cylinder process, 28 ; copper works using the wet pro¬
cess, 21; carbonising cotton, 7 ; sulphuric acid works,
324 ; chemical manures, 242; gas-liquor works, 26 ; nitric
acid, 96; manufactories of sulphate and muriate of am¬
monia, 311; chlorine and bleaching-powders, 58; salt, 78;
and cement, 94.
During the year 4383 visits have been made and 4402
tests applied. We are glad to find that the principles of
Dr. Angus Smith are still being carried out.
If the
inspectors find some works in an unsatisfactory condition
they make repeated visits, not with a view to obtain evi¬
dence for a prosecution, but to effeCt the needed improve¬
ment,—to trace out the source of the difficulty and assist
in finding means for its removal. The Report informs us
that “ such aCtion on the part of the inspector, though not
always welcome at the time, is ultimately acknowledged
with satisfaction by the manufacturer, and the expense
that may have been incurred is felt in the end to be money
well spent.”
Obviously such a policy on the part of the inspectors
demands not alone a sound practical insight into the
physics and chemistry of the question, but it requi es
courtesy, firmness, and taCt. But we shall not be accused
of flattering Mr. Fletcher and his assistants if we say that
in their hands the ACt is being worked admirably—that is,
with the greatest possible protection to the public against
injury and nuisance, and at the same time with the mini¬
mum of inconvenience to the manufacturer. The following
figures will show that we are not painting the result too
much in rose-colour.
The hydrochloric acid in the
chimney-gases, calculated as grains per cubic foot, has
been for the last three years stationary at o-io. The pro¬
portion of hydrochloric acid escaping as compared with
that generated, which was 2-39 per cent in 1885 and 2-13
in 1886, was in 1887 only 1-99. The acid gases escaping
from the chambers given as grains of sulphuric anhydride
per cubic foot, is nearly stationary. In 1885 it was 1-52,
in 1886 1-40, and last year 1-50.
The total acidity of
chimneys given as S03 varies little, the amounts for the
last three years being respectively 0-67, 0-77, and 0-74.
In the acidity of gases from manure works there has been
a steady improvement from 0-67 grain in 1885 to 0-44 in
1887.
All these figures are well within the limits fixed in the
ACt. The escape of hydrochloric acid has been i-ioth
grain for each cubic foot of chimney smoke. The ACt
allows double the quantity. The proportion of the same
acid gas which may lawfully escape is 5 per cent of the
total generated. In practice it is now less than 2 per cent.
The limit enaCted for the escape of chamber gases is 4
grains of sulphuric anhydride per cubic foot, whilst the
average actual escape is now ii grains.
Only four prosecutions under the ACt took place during
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the year.
Three of them were for negledting to register
works which came within the scope of the Adt, and one,
a manure works was for not using the best known means
for preventing nuisance.
A very important point mentioned in this Report is the
struggle between the Leblanc and the Solvay alkali pro¬
cesses. About £3,000,000 are supposed to be inxested in
the Leblanc process, and most of this would be wasted if
the Solvay process is successful. The question seems to
turn mainly on the by-produdts.
If the Solvay makers
can utilise their chlorine, so as to produce bleachingpowder and chlorate of potash as cheaply as their rivals,
the Leblanc works must be closed. If, on the other hand,
the Leblanc makers can recover more available chlorine
from the salt decomposed, and if they can further recover
the sulphur now thrown away in the form of vat-waste,
their future is secured. It is here mentioned that Messrs.
Chance, of Oldbury, recover very nearly the whole of the
15 percent of sulphur present in this waste. The quantities
of vat-waste existing and still produced are fearful. De¬
posits of it at Widnes cover 450 acres and contain about
8,000,000 tons, to which there is made a daily addition of
1000 tons.
The total yearly production is no less than
i£ million tons.
The total weight of salt decomposed in the alkali manu¬
facture was, in 1887, 736,017 tons, of which 577,381 tons
were used in the Leblanc process.
Hopes are expressed that either by means of Mr. Hargreave’s thermomotor, or Mr. Mond’s system of producing
fuel gas, the production of black smoke may come to an
end.
Not the least useful part of the Report is that where
the Inspector points out the omissions and anomalies of
the ACt as it stands. Thus, a variety of processes in
which sulphuretted hydrogen is given off are under no
control. The production of sulphurous acid for any pur¬
pose save the manufacture of sulphuric acid does not
fall within the cognisance of the inspectors.
Though the
manufacture of nitric, sulphuric, and hydrochloric acids is
strictly regulated, ye't their use is not noticed, however
great the quantities of acid fumes given off. The use of
nitric acid, e.g., does not come within reach of the ACt
unless some process is adopted for condensing the
fumes. “ This is generally accomplished by a process of
oxidation in which nitric acid is re-formed. As this, in a
sense, is a manufacture of nitric acid, the operation comes
under the ACt and the works are inspected, and in an
extreme case, if the condensation and retention of the
acid were negligently and imperfectly performed the
manufacturer might be fined. But should a neighbouring
manufacturer make no attempt at condensation, but allow
the whole of his nitrous fumes to escape unchecked, he
would do so with impunity as far as the Alkali ACt is
concerned.”
It would be well if the ACt could be extended so as to
embrace all offensive gases or vapours, from whatever ,
business arising, and if the measure could be not “ cumu- (
lative” but codifying, so as to embrace the entire law as ^
regards volatile or air-born nuisances.
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has raised pure physics to what it is, we may expeCt that
chemical phenomena may be rationally dealt with, and
explained with great advantage.
Why is it that we cannot generalise on known chemical
faCts so as to predict a result without the chance issue of
experiment ?
I have often heard it said that chemistry and mathe¬
matics do not blend well in the scientific mind.
Mathe¬
maticians have certainly not given that assistance to
chemistry which might have been expected, and this can
only be explained by assuming that rigidly mathematical
methods are beyond the grasp even of an intelligent and
well-informed average chemist.
A fair knowledge of the differential calculus and trigono¬
metry, so far as being able to deal with the transforma¬
tions of angular functions, is a very powerful help to the
chemical physicist.
Mathematicians make the mistake of writing exclusively
for a well-trained mathematical mind, with the result that
chemists will not, as a rule, trouble themselves to examine
the methods or deductions.
Chemists can only recognise realities and can only
accept probabilities so far as they are consistent with
experimental deduction ; these are advantages of primary
importance, and which, I am sure, will not be surrendered.
Accurate and careful observations are the very first re¬
quirements in a conscientious chemist.
There are certain chemical changes which we know are
produced by heat, electricity, &c., and which purely
chemical methods cannot detect; these changes are re¬
vealed to us by the thermometer, expansion, galvanometer,
electrolysis, &c.
The elements arsenic, antimony, and bismuth stand,
as it were, on the border-land of metals and non-metals.
Arsenic alloyed with copper reduces the electrical con¬
ductivity of the latter as no true metal does ; it behaves
more like a non-metal, as sulphur, oxygen, phosphorus,
&c.
Then follows antimony and bismuth.
The nonmetals have a very high resistance, but the resistance of
a copper wire containing a little oxygen or sulphur cannot
be expressed by the average resistance, but if we assume
that the copper compounds are formed and exist as
masses, offering an impediment, en bloc, to conduction,
and intermingled with the remaining copper, the phe¬
nomenon is intelligible.
Dissociation of a compound or alloy at high temperatures
we know does take place.
It is quite possible to deter¬
mine the energy required to break up, say, a compound
molecule, and to express the same in terms of the
mechanical unit.
It is no less easy to determine what
compounds are possible to exist at certain temperatures.
Chemistry alone will not help us here, but still these con¬
siderations come fairly within its domain ; the sooner we
recognise this faCl the better.
There is an idea that
chemistry and physics must be severed.
I am sorry to
record this, especially when we bear in mind the recent
chemical applications resulting from electrolysis.—I am
&c.
Thomas T. P. Bruce Warren.

CHEMICAL

NOTICES FROM
SOURCES.

FOREIGN

INVESTIGATION

PHENOMENA.

Note.—All degrees of emperature are Centigrade unless otherwise
expressed.

To the Editor of the Chemical News.
Sir,—Whilst recently examining the subject of molecular
stability I have been convinced of the value of mathe¬
matical reasoning to chemical science.
We can often
apply mathematical analysis to explain the probable
nature of a chemical change where chemistry itself would
help us very little.
I feel confident that as mathematics

Comptes Rendus Hebdomadaires des Seances de l'Academic
des Sciences. Vol. cvii., No. 2, July 9, 1888.
Reseaiches on Hexagonal Phosphorescent Blende
—A. Verneuil.—The wiirtzite obtained artificially is very
phosphorescent if we cause a desulphurising agent to adt
upon the original blende. The phosphorescence of this

48

Chemical Notices fv m Foreign Sources.

I CH^yC27L,m^s'

in the air, is washed on the filter, first with very dilute
hydrochloric acid containing sulphuretted hydrogen, and
Certain Compounds of Yttrium.—A. Dubois.—The then with water (to which a little sulphuretted hydrogenauthor has prepared certain compounds of yttrium by the water has been added) until the acid reaction disappears.
dry way. Among those obtained are a silicate, Y203,Si03, When dry it is weighed as a sulphide in a Rose crucible.
analogous to neutral gadolinite, and a crystalline yttrium It is necessary to add a little sulphur before heating
only if the quantity is very trifling. As soon as the odour
oxide.
of sulphurous acid has disappeared it is still ignited for
Syntheses by Means of Cyanacetic Ether.—Alb.
three minutes in a slow current of hydrogen, and is then
Haller.—The author has obtained the ortho-toluylic,
allowed to cool in the same current. When thus obtained
phenacetylic, cinnamyl, and di - cinnamyl - cyanacetic
the copper sulphide has at once the corredt weight.
ethers by the process which he formerly used and
When the copper has been removed the zinc is separated
described for the preparation of the benzoylic, acetylic,
according to the method of Smith and Brunner, by
propionylic, &c., ethers. The author purposes studying
passing sulphuretted hydrogen into a perfedtly neutral
the adtion of ammonia, aniline, &c., upon all these cyanic
solution. After some time a few drops of sodium acetate
ethers.
should be added to neutralise the acid liberated and
On Pimelic Acid derived from Menthol.—G. Arth.
prevent imperfedt precipitation. The author, however,
—A critique of the researches of Herr Mehrlander. M. prefers to add the sodium acetate at once after neutral¬
Arth thinks that the constitution of the acid, C7Hi204, is ising and before introducing the sulphuretted hydrogen.
not yet established, and the series of oxidation products White pulverulent zinc sulphide is then deposited, which,
of menthol imagined by Herr Mehrlander is still hypo¬ after standing for a few hours, maybe filtered and washed
thetical.
with sulphuretted hydrogen water without running
The Alkaloids of Cod-liver Oil.—Arm. Gautier and through the filter turbid. The precipitate, when dry, is
L. Mourgues.—The fraction boiling from 87° to go0 con¬ ignited in a Rose crucible in a current of hydrogen, and
tains butylamine ; that from 96° to g8°, amylamine ; a little weighed as zinc sulphide. The solution still contains
above 100°, hexylamine ; that boiling 198° to 200°, hydro- nickel, cobalt, iron, and generally a little manganese.
lutidine, a new base ; part of the fixed bases giving a The filtrate is boiled to expel sulphuretted hydrogen,
hydrochlorate immediately precipitable in the cold, oxidised with bromine water, the iron precipitated with
asselline, a new base ; portion of the fixed bases yielding ammonia as a basic salt, purified by re-precipitation,
a very soluble chloroplatinate which crystallises from the the mixed filtrates are rendered strongly ammoniacal and
mother-liquors of the former, morrhuine, a new base. submitted to electrolysis.
Nickel and cobalt separate
There exists also in eod-liver oil a little lecithine and a upon the platinum cone as a firmly adhesive layer. When
very peculiar crystalline nitrogenous acid, gaduinic acid. the precipitation is complete the cone is lifted out, rinsed
It is at once a powerful acid and an alkaloid capable of with the washing bottle, plunged in ordinary alcohol,
forming crystalline chloroplatinates.
and dried over a small gas-flame. Any manganese present
The Production of Propylene Iodide by the Fixa¬ is separated out during the electrolysis in brown flakes ;
tion of Hydriodic Acid upon Allyl Iodide. Trans¬ it is filtered off and weighed as mangano-manganic oxide.
formation of Propylene Iodide.—H. Malbot.—Simpson
Determination of Alumina in Presence of Ferric
announced that allyl iodide was diredtly convertible into Oxide and Phosphoric Acid.—L. Blum.—This paper
isopropyl iodide by a current of hydriodic acid. Erlen- will be inserted in full.
meyer admits the formation of propylene as an inter¬
Detection of Sodium Phosphate in Vitreous Phos¬
mediate produdt. The author finds that a large quantity phoric Acid.—Anton Battendorff.—This impurity may
of propylene iodide is produced, and, according to cir¬ be detected by dissolving the sample in strong hydro¬
cumstances, is transformed into isopropyl iodide, without chloric acid. Sodium chloride remains on account of its
escape of propylene, or is split up into propylene and sparing solubility in strong hydrochloric acid.
iodine without formation of isopropyl iodide.
Method for Generating Pure Non-arseniferous
Action of Ammonia upon Epichlorhydrine.—Ad.
Sulphuretted Hydrogen.— Clemens Winckler.— The
Fauconnier.—The author obtains, by a process which he author takes 100 parts heavy spar, 25 parts of coal-dust,
describes in full, trichlor-oxy-propylamine, a very un¬
and 20 parts of common salt. The two former ingredients
stable base, (C3H6C10)3N.HC1.
are finely ground, the salt is added, and the whole made
The Peptonic Fermentation of Meat.—V. Marcano. up with a little water into a ball, which is rammed into
—If chopped meat is mixed with the juice and the a crucible of 25 c.m. in height and 10 c.m. in width.
pressed tissues of the agave the fibrine is dissolved in When dry some coarse coal is laid above the mass, the
five or six hours with a yield of 20 per cent of peptone, lid is put on, luted down, except a small vent-hole, and
which is almost theoretical.
heated for some hours to incipient whiteness. The heat
is then let go down, the crucible taken out of the furnace,
and let cool quickly. The barium sulphide must be pre¬
served in stoppered bottles in a dry place. With dilute
Zeitschrift fur Analytische Chemie.
hydrochloric acid it yields a very regular current of sul¬
Vol. xxvii., Part 1.
phuretted hydrogen, free from arsenic.
Analysis of Nickel Silver.—Dr. Felix Oettel.—The
New Apparatus for the Direct Determination of
solution obtained by dissolving the metal in nitric acid,
Carbonic Acid.—O. Ostersetzer.—This paper cannot be
and thus, if needful, freed from tin, is evaporated with reproduced without the accompanying cut.
sulphuric acid (using to £ grm. metal 15 or 20 drops of
Apparatus for the Extraction of Fats.—O. Foerster.
the mono-hydrated acid), and thus separating out the
—This
paper requires the accompanying illustration.
lead as sulphate. To the liquid thus freed from lead
Examination of Powdered Spices.— Eugene Borgand tin, and amounting to about 100 c.c., there are added
2 c.c. of strong hydrochloric acid and sulphuretted hydro¬ mann.—As a preparation for examination with the lens
gen is passed in. When the precipitation is complete, the author stirs up 1 grm. of the powder with 10 c.c. of
which is known by the rapid subsidence of the copper water and pours the whole rapidly upon a slab of unglazed
sulphide, it is heated for a few minutes to a boil, cooled porcelain. As the water is absorbed the powder is left
again, a few bubbles of sulphuretted hydrogen are passed upon the plate finely distributed, so as to be ready for
in (which occasion no turbidity if the precipitation was examination.
complete), and filtered. The copper sulphide thus ob¬
The Use of Asbestos in Filtration.—W. Fresenius.
tained, which is rather dense and does not readily oxidise —Liquids containing very finely divided matter in sus*

product, formed in a neutral atmosphere, is the more
lively the lower the temperature at which it is produced.
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pension maybe brought to settle by shaking them up with I From the liquid thus obtained, after adding tartaric acid
and excess of ammonia, copper, lead, and bismuth may
asbestos.
be removed by the cautious addition of sulphuretted
Determination of Arsenic in Pyrites.—H. Fresenius.
hydrogen water. After the precipitate has been gently
—The fusion method offers no advantages in comparison
heated and stirred for a short time it is rapidly filtered,
with the dired distillation with ferrous chloride of a
and arsenic and antimony in the filtrate are separated
solution obtained by heating in a current of chlorine or by
from each other in the ordinary manner.
treatment with hydrochloric acid and potassium chlorate.
Quantitative Determination of
Gold and its
Indicators for Alkalimetry and Acidimetry.—A
Separation
from
the
Platinum
Metals.—L.
Hoffmann
number of substances proposed in the Analyst, Chemical
and G. Kriiss.—Noticed already under Liebig's Annalen.
News, Pharmaceutical Journal, Comptes Rendus, Journal
It is remarked in the work of R. Fresenius on “ Quanti¬
of the Society of Chemical Industry, and Chemiker Zeitung.
It is remarked by E. Dietrich that blue litmus-paper tative Analysis,” 6th Edit., vol. i., p. 623, that gold can
becomes more sensitive if kept for some months, whilst be separated from all the oxides of the groups I. to V. by
means of oxalic acid with the exception of lead oxide,
the sensitiveness of red litmus and turmeric papers is
I mercurous oxide, and silver oxide in hydrochloric solu¬
unchanged.
tion. Hoffmann and Kriiss remark that soluble mercurous
Separation of Alumina and Glucina.—A. Zimmersalts cannot exist in presence of auric chloride, as they
mann.—The author has examined the methods hitherto
become converted into mercuric compounds, and reduce
proposed, and finds the results partly uncertain and
the gold to aurous oxide. If, therefore, gold and mercury
partly quite useless. The best method is the use of pure
exist simultaneously in a solution, both must be in the
potassium hydroxide, in which, if in excess, glucina dis¬
higher state of oxidation, and in this case oxalic acid is
solves in the cold and is again deposited on boiling.
A
the only good agent for their separation.
volume of 300 c.c. solution, containing o'3 grm. of sub¬
On Sulphurous Acid and Iodometry.—J. Volhard.
stance, allows of a perfect separation. If the liquid is
much diluted, alumina falls along with glucina. Caustic ■—Sulphurous acid is decomposed by hydrogen iodide
with formation of iodine, water, and sulphur (a little
soda is not applicable.
hydrogen sulphide).
Sulphurous acid in a saturated
Determination of Small Quantities of Bismuth
aqueous solution is decomposed by hydrogen iodide. The
and Antimony in Commercial Copper.—P. Jungfer.—
iodine is here not set free, but re converted into hydrogen
The author dissolves the copper in nitric acid, dilutes
iodide with formation of sulphuric acid. Thus, the total
slightly, adds sodium carbonate drop by drop, stirring
result of the readion is a catalysis of sulphurous acid
well, until a slight permanent precipitate has been pro¬
into sulphur and sulphuric acid. This reductive adion of
duced, stirs further for a few minutes, and lets stand for
hydrogen iodide is avoided if a moderately strong solution
an hour or two in order that any bismuth remaining in
of sulphurous acid is poured into the solution of iodine.
solution may have time to undergo double decomposition
With this modification Bunsen’s iodometric method is
with the basic copper carbonate deposited. The precipi¬
the most accurate known.
tate is filtered through a small filter, dissolved in a few
A Peculiar Reaction of Malonic Acid.—S. Kleedrops of hydrochloric acid, and diluted with water.
The
mann.—Malonic acid dissolves readily in acetic anhydride
bismuth is then deposited as basic bismuth chloride,
which is collected upon a tared filter, dried at 110° and in the cold. If the solution is heated carbonic acid is
weighed. If a residue appeals on dissolving the copper evolved, the liquid turns yellow and then reddish yellow,
it is filtered off, melted with sodium carbonate and sul¬ I with a very strong yellowish green fluorescence like
phur, and examined for bismuth. For separating small fluoresceine.
quantities of arsenic and antimonv from copper Flajolot
Detection of Furfurol.— H. Scbiff.—The author adds
proposed a method based on the different behaviour of the a mixture of equal volumes of xylidine and glacial acetic
iodides of the above elements.
The copper iodide is acid mixed, containing also a little alcohol. This reagent
almost insoluble in feebly acid solutions in which arsenic gives an intense red colour, even with minute traces of
and antimony iodides (the latter in presence of tartaric, furfurol.
acid) are readily soluble. P. Jungfer has re-examined this
Kjeldahl’s Determination of Nitrogen.—Karl Ulsch.
method, and finds that along with copper arsenic remains —The author had foimerly recommended an addition of
entirely in solution, and that antimony, even in presence copper oxide and platinum chloride during the aiftion of
of tartaric acid, is partially carried down, and can be re¬ the sulphuric acid. He now gives a caution against the use
moved only by very protradted washing. This objection
of an excess of platinum chloride and against prolonged
the author gets over by adding to the solution a little heating.
potassium fluoride before the potassium iodide ; in this
Volumetric Determination of Phenyl-hydrazine.—
manner the copper iodide can be freed from antimony by
a short washing, even if the addition of tartaric acid is E. von Meyer.— From the Journal fur Prakt. Chemie.
omitted. For determining small quantities of antimony
Influence of Inacftive Bodies upon the Rotatory
in copper the author dissolves 10 grms. copper in 50 c.c. Power of the Solutions of Tartaric Acid.—D. Gernez.
nitric acid of specific gravity i'4, dilutes the solution in a —Noticed under Comptes Rendus.
large beaker to 200 to 300 c.c., and after adding 150 m g.
Determination of Acetic Acid in Liquids containing
of dissolved potassium fluoride, mixes with potassium
Organic Matter.—H. W. Wiley.—From the American
iodide and sulphurous acid.
The precipitation of the Chemical Journal.
copper iodide is effected in the cold by adding the requisite
Examination of Water.—According to Meade Bolton
potassium iodide, not at once but in successive portions
the number of baderia in a sample of water shows neither
alternately with sulphurous acid, avoiding an excess of the
its chemical nature, nor its degree of pollution, nor the
iodide. The beaker is set on a boiling water-bath until
danger of infedion. Heraus and Fliigge recommend that
the precipitate has deposited, the contents are then
samples of water should be put in glass tubes, previously
filtered, and the precipitate is washed by decantation
sterilised, sealed before the blowpipe, and packed in
three or four times with hot water containing sulphuric
ice.
acid. After the excess of sulphurous acid in the filtrate
Milk. — Maifhew A. Adams. — From the Analyst.
has been removed by means of solution of iodine, sulphu¬
retted hydrogen >s introduced for a long time. The pre¬ Methods indicated by other chemists are given, taken
cipitate produced contains, along with arsen'c and anti¬ from the Chemical News, Analyst, Journal of the
mony, a little copper and any lead and bismuth which Chemical Society, Chemiker Zeitung, Comptes Rendus, &c.
may be present. The sulphides are filtered off and dis- , According to the Pharmaceut. Zeiting, H. Thoms has
detected ultramarine in a sample of trade milk.
solved in hydrochloric acid with a little potassium chlorate.
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*** Our Notes and Queries column was opened for the purpose of
giving and obtaining information likely to be of use to our readers
generally. We cannot undertake to let this column be the means
of transmitting merely private information, or such trade notices
as should legitimately come in theadvertising columns.
Gluetina,—Will you kindly inform me through your paper what
you think would be the best and cheapest things to mix with gluetina,
and to form a solid substance so that it will not (when hard) be brittle
and break off short like lime, but will retain its starchy substance and
adhesiveness, and form or press somewhat like papier mache ?—

July 27, 1888.
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— The
Chemical
Gazette.
Complete Set (unbound and uncut), 17 volumes ; from Novem¬
ber, 1842, to December, 1859.—Address, “ Publisher,” Chemical
News Office, Boy Court, Ludgate Hill London, E.C

Silicates

VAUXHALL IRONWORKS,

WANDSWORTH

of Soda and Potash in the state of

Soluble Glass, or in CONCENTRATED SOLUTION of first
quality, suited for the Manufacture of Soap and other purposes,
supplied on best terms by W. GOSSAGE and Sons, Soap
Works, Widnes, Lancashire.
London Agents, COSTE and Co., 19 and 20, Water Lane, Tower
Street, E.C.. who hold stock ready for delivery.

XlLIANCE
•Cv

AND

DUBLIN

Telegraphic Address:—
“.Wilson, Vauxhall, London.”
Manufacturers of the

VAUXHALL DONKEY PUMPS,

CON-

Over 10,000 of which have’now been
made.

SUMERS’ GAS COMPANY,
D’OLIER

STREET,

DUBLIN.

DIRECT-ACTING STEAM PUMPS,

The Directors of the above Company are prepared to receive
Tenders for the purchase of Spent Oxide of Iron, produced on the
Company’s Works, the quantity being about 900 tons per annum.
The Contract is to be for three or five years.
Specifications, giving particulars of sale and the nature of the
proposed contract, can be had on application to the undersigned, at
the Company’s Offices, D’Olier Street.
Tenders to be lodged at the Company’s Offices, D’Olier Street, on
or before the 21st August, 1888, endorsed Tenders for Spent Oxide
of Iron.
W. F. COTTON.
Secretary and Manager.
Offices, D'Olier Street, Dublin.
July 18th, 1888.
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organic, Organic, Advanced, and Photographic Chemisty will be
delivered during the Session. The Laboratories are fitted with the
most recent improvements for the study of Practical Chemistry in all
its branches. In the evening Lectures on Inorganic Chemistry and
on Photographic Chemistry at reduced fees are delivered. There
will also be Courses of Lectures on the Chemistry of Potting and
Brewing. Several Scholarships are tenable at the College. For
Prospeftus and further information, apply to the Secretary.
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Antifebrine.
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FOR

NEWS.

No. 1497.

SO-CALLED

SACCHARINE,

ANTIPYRINE, AND ANTIFEBRINE.
By DAVID LINDO.

Saccharine.
The detection of this substance when mixed with other
matters will seldom, I imagine, be possible unless it is
first isolated in a -state of at least tolerable purity.
Chemical tests that can be easily applied for its identifi¬
cation in this condition are probably known and may
have been published, but I have met with none, except
production of salicylic acid from the compound by fusing
it with potash or soda.
I have failed as yet to obtain a characteristic reaction
for the substance in solution ; the following test, which
must be applied to the solid body, is believed to be
original. It consists in evaporating to dryness on the
water-bath, the saccharine mixed with excess of nitric
acid ; a fragment of caustic potash (not too small) is then
added, and a drop or two of water, without removing the
dish from the bath.
Colour is at once developed, and if
the dish is inclined streaks of colour, blue, violet, purple,
and red, flow from the caustic; the reaction is very fine,
and still more beautiful if 50 per cent alcohol is added to
the potash instead of pure water. The test, however, is
not extremely delicate ; half a milligramme of saccharine
in the solid state is about the smallest quantity that will
give definite results. Heat is necessary to develop the
colours, and apparently large excess of alkali. Soda does
not appear to aCt as well as potash.
Colour reactions obtained with coal-tar products must
always be suspected of not being characteristic ; whether
the one here described is peculiar to saccharine remains
to be ascertained. Vitali’s test for atropia is carried out
in a somewhat similar manner, but requires an alcoholic
solution of potash, and the colours are different.

I have met with no published tests for this body, and
the only one I have discovered as yet must be applied to the
solid substance ; a very minute quantity, however, will
suffice. The test depends on the fad that when antifebrine
is heated strongly with concentrated sulphuric acid
sulphanilic acid is formed, or at least a body which reads
exadly like it with nitrous acid and phenols. A small
quantity of antifebrine is placed in a porcelain basin, a
little pure concentrated sulphuric acid added, and heat
applied with a naked flame until the acid fumes strongly;
when cold, add a little water and mix with very highly
dilute solution of nitrite ; the mixture can now be tested
with a-naphthol, thymol, or carbolic acid.
For further particulars I must refer to a former paper
of mine, published in the Chemical News.
Falmouth, Jamaica, B.W.I.,
June 15,1888.

EFFECTS OF

DIFFERENT POSITIVE

METALS.

&c., UPON THE CHANGES OF POTENTIAL
OF VOLTAIC COUPLES.*
By Dr. G. GORE, F.R.S.

In this research numerous measurements were made, and
are given in a series of tables, of the effedts upon the
minimum point of change of potential of a voltaic couple
in distilled water (Roy. Soc. Proc., June 14, 1888), and
upon the changes of electromotive force attending varia¬
tion of strength of its exciting liquid (Ibid.) obtained by
varying the kind of positive and of negative metal of the
couple and by employing different galvanometers.
The
measurements were made by the method of balance
through a galvanometer, with the aid of a suitable thermo¬
electric pile (Proc. Birmingham Phil. Soc., vol. iv., p. 130 ;
Electrician, 1884, vol. xi., p, 414). The kinds of galvano¬
meter employed were an ordinary astatic one of 100 ohms
resistance and a Thomson’s reflecting one of 3040 ohms
resistance.
The following were the proportions of hydrochloric
acid (HC1) required to change the potential of different
voltaic couples in water :—
Table I.—Hydrochloric Acid.

Antipyrine.
Knorr, who appears to have discovered antipyrine
gives reactions by which it can be identified.
1st. Even a highly dilute solution of the substance in
water gives a red colour on addition of a drop of ferric
chloride solution.
2nd. This depends on the formation of what Knorr, in
1884, called diquinizine blue. The solution of antipyrine
is mixed with a dilute solution of nitrite and a few drops
of dilute sulphuric acid added. If the quantity of anti¬
pyrine present is not too minute a blue colour is developed,
otherwise the colour may be green.
Knorr (Journal of the Chemical Society, 1884, p. 1378),
states that nitro-antipyrine is obtained by gently heating
a solution of antipyrine in concentrated nitric acid, that
it crystallises in white needles, is insoluble in water and
alkalies, but is sparingly soluble in strong nitric and hydro¬
chloric acids. It is scarcely likely he overlooked a fine
colour reaction, which may be obtained by heating anti¬
pyrine with strong nitric acid in a small porcelain basin
over the lamp until reaction commences ; the lamp is then
withdrawn, and when the reaction ceases a fine purplecoloured liquid residue remains.
On adding water and
filtering a beautiful purple-red filtrate is obtained, and a
violet-coloured precipitate remains on the filter.
The
reaction is very delicate.
I have seen no reference to it
in the abstracts of Knorr’s papers that have come under
my notice, nor elsewhere

Astatic galvanometer.

.

Zn + Pt
Cd+Pt
Mg + Pt
Al + Pt

Between
„
„
„

1 in 9,300,000 and 9,388,185
„
574,ooo „
637,000
,,
516,616 „
574,000
,,
12,109 „
15,000

Reflecting galvanometer.

Zn + Pt
Cd + Pt
Mg+Pt
Al + Pt

Between 1 in 15,500,000 and 23,250,000
„
,,
1,162,500 „
1,550,000
„
„
775+00 „
930,000

..
..
..
..

„

„

42,568

„

46,500

With iodine and the astatic galvanometer the following
proportions were required :—
Table II.—Iodine.
Zn + Pt
Mg + Pt
Cd + Pt

..
..
..

Between 1 in 3,100,000 and 3,521,970
„
„
577,711 »
643,153
„
„
200,431 „
224,637

With bromine and the astatic galvanometer :—
Table III.—Bromine.
Mg + Pt
Zn + Pt
Cd + Pt

..
...
..

Between 1 in 310,000,000 and 344,444,444
„
,,
77,500,000 ,,
84,545,000
„
3,470,112 „
3,875,000

* Abstract of a Paper read before the Royal Society, J une 21,1888.

52 Relative Values of the Atomic Weights of Hydrogen and Oxygen. \Chae“ic^l news,
The magnitudes of the minimum proportions of bro¬
mine required to change the potentials of the three
couples in water varied direCtly as the atomic weights of
the three positive metals.
With chlorine the following were the minimum propor¬
tions required:—
Table IV.—Chlorine.
With the reflecting galvanometer.

Mg+Pt

Between i in 27,062,000,000 and 32,291,000,000

Mg + Pt
Zn + Pt
Zn + Au
Cd + Pt
Zn + Cd

Between 1 in 17,000,000,000 and 17,612,000,000
1,264,000,000 ,,
1,300,000,000
518,587,360 •>
550,513,022
9.270,833
8,733,585 „
55,436 ..
76,467

With the astatic galvanometer.

In the case of chlorine as well as that of bromine the
magnitudes of the minimum proportions of substance
required to change the potential of magnesium-platinum,
zinc-platinum, and cadmium-platinum varied direCtly as
the atomic weights of the positive metals.
The examples contained in the paper show that the
proportion of the same exciting liquid necessary to disturb
the potential of a voltaic couple in water varied with each
different positive or negative metal, and that the more
positive or more easily corroded the positive metal, or the
more negative and less easily corroded the negative one,
the smaller usually was the minimum proportion of dis¬
solved substance necessary to change the potential.
By plotting the results in all cases it was found that the
order of change of potential caused by uniform change of
strength of liquid varied with each positive metal.
The results also show that the degree of sensitiveness
of th« arrangement for detecting the minimum point of
change of potential depends largely upon the kind of gal¬
vanometer employed.
As a more sensitive galvanometer enables us to deteCt
a change of potential caused by a much smaller proportion
of material, and as the proportion of substance capable of
detection is smaller the greater the free chemical energy
of each of the uniting bodies (Roy. Soc. Proc., June 14,
1888), it is probable that the eleCtro-motive really begins
to change with the very smallest addition of the substance,
and might be detedted if our means of detedtion were suffi¬
ciently sensitive, or the free chemical energy of the
uniting bodies was sufficiently strong.

ADDITIONAL

NOTE

ON

THE

condition, there was no difficulty in determining the
amount of shrinkage under exhaustion, and thus finding
the correction which ought to be applied to the results on
this account.
The method we used was brieflly as
follows.
The balloon was first exhausted, and then completely
filled with boiled distilled water at an observed temperatuie. The weight of this water having been taken, and
the internal volume of the balloon thus determined, a
small portion of the water—190 c.c.—was run out, and
the volume estimated both by direct measurement and
also by re-weighing the balloon. With these data we
could readily calculate the volume of air left in the balloon
for any given temperature, and the small amount of water
lost by evaporation in the subsequent exhaustion produced
no sensible effedt on the result, as a knowledge of the
volume within 5 c.c. was all that the present problem re¬
quired, and the water did not lose in weight more than
2 grms. during the whole series of-experiments.
The balloon was now thoroughly exhausted, allowed to
stand, and again exhausted saveral times, until a vacuum
gauge connected with it remained constant over-night,
and indicated the calculated tension of aqueous vapour
which showed that all the air—dissolved or otherwisehad been pradtically removed.
A sufficient mass of water was left in the balloon ta
sink it under water, and thus immersed in a large vessel
filled with distilled water (which had been boiled an
allowed to cool); it was now suspended from the beam
of the balance used throughout this investigation. No air
bubbles formed on the glass, and care was taken to
remove all entangled air from the connecting tubes. The
weight soon became constant, and the tare could be
accurately determined within a centigrm. The connecting
tubes of the balloon were next lifted above the surface of
the water, and, after carefully drying the inlet, the outside
air was admitted, and the temperature of the water in the
tank and the height of the barometer observed. On again
immersing the balloon there was a large loss of weight_
about 1-4 grms.—over six times the weight of air ad¬
mitted only about 0*2 grm. There had evidently been a
marked shrinkage under exhaustion amounting to about
r-6 c.c. This decrease of weight was noted after the
equilibrium had become constant, usually in about five
minutes.
It is probable that the admitted air was saturated with
moisture, and the calculation is based upon that
assumption ; but this would make no practical difference
in the weight so far as the problem before us is concerned.
Appended is an example of the method.

RELATIVE

VALUES OF THE ATOMIC WEIGHTS
OF HYDROGEN AND OXYGEN.

Series I.

Determination 2.

Tare of globe exhausted = 198-22 grm.
.»
filled
—196*83 >.

^=17*30°.
T°= 17*30°.

By JOSIAH PARSONS COOKE and
THEODORE WILLIAM RICHARDS.

Observed loss of weight=

1*39

„

Atmospheric pressure
=75-86 c.m.
Tension of aqueous vapour= 1*46 ,,

The preceding paper on this subjedt (Chem. News, vol.
lviii., pp. 7, 17, 30) was already in print, and a number of
Difference = 74*40 ,,
the extra copies had been distributed, when the writer
received a letter from Lord Rayleigh stating that he had
Weight of 188 c.c. moist air at 17*3° and
been engaged on a similar work, and had observed that
74*4 c.m.
0*22 grm,
the glass balloon used in Regnault's method of weighing
Observed loss of weight of globe ..
r'39 n
gas volumes, when exhausted, was sensibly condensed by
the pressure of the air.
Obviously, if this were true, the
Water displaced by difference of volume i*6i M
tare of the balloon thus exhausted would be too large in
Diff.
of. volume corresponding to 74*4 c.m.
consequence of the lessened buoyancy of the atmosphere,
pressure .
and hence the subsequently observed weight of gas when
i*6i C.C.
Do. do. 76*8 c.m.* pressure.
the balloon was filled would be too small. A shrinkage
1*66 »>
amounting to a single cubic centimetre would make a
Weight of i*66 c.c. of air at 76 c.m. and
difference of about 1*29 m.grms., and Lord Rayleigh sug¬
22° C.*
.
1*98 m.g.
gested that our results might have been influenced by a
constant error arising from this source. As the same
22 C. and 76 c.m. pressure were the average atmospheric condiballoon represented in Fig. 1 of the preceding paper had tions at the times of weighing the globe in the previous determina¬
tions, and 76 8 c.m. was the average difference of the pressure on the
been used in all our determinations, and was still in good globe when exhausted and full of hydrogen.
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Below are given the data of the two series of determin¬
ations which were made.
Series I.

No.
I.
2.
345-

Loss of weight.
Grms.

Atmos, pressure.
Centims.

76-40
7586
75-80

i-34
1 '39

I"39

7578
7575

i'37

1'39

Temp.
°C.

Correction.
M.grms.

18-10
17-30
17-32
17-40
I7M5

i-g2
i-g8
i-q8
i-g6
x-gg
1-97

Series II.

6.

1-38

7-

I-39
1'39
1-40

8.
910.

*"39

75-60
75-60

I4-50
I4-50

2'00

75-58

14-60
14-61
14-65

i-gg
2-0I
1-99

75-58
75-58

1 "g8

i*99

Total average, i-g8 m.grms.
The quantity i-g8 m.grms. is then the correction sought)
and this closely agrees with Lord Rayleigh’s estimate of
the value in the letter above referred to.
Since in the
work described in the preceding paper all the data required
for the calculation were not recorded in every case, it will
be impossible to apply this correction to each determina¬
tion separately.
But no sensible error can result if we
add the correction to the average apparent weight of the
hydrogen, easily calculated from the data given in the
Table [ante, p. 32).
The total weight of the hydrogen burnt in the sixteen
determinations as observed was 6'702g grms. Add to
this sixteen times the correction, or 16x0-00^8 = 0-0317,
and we obtain 67346 grms. for the corrected weight. The
total weight of the water tormed was 6o-i687 grms.
Hence we find by difference for the total weight of oxygen
consumed in the combustions 53-4341 grms.; and the
corrected atomic weight of oxygen is—
2(53 '4341

67346) = i5-86g.

The probable error of this result is no greater than that
of the “ Total average ” [ante, p. 32) ; for the value of the
constant correction must be certainly known within the
i-5oth of a m.grm. It is true that there are several vari¬
able elements which enter into the determination of this
value, but they can all be estimated with far greater accu¬
racy than the conditions of our problem require. We
may therefore write as the present result of our work,
H : 0 = i-ooo : i5-86g.
Atomic weight of oxygen, i5'86g + 0-0017.
If we compare this result with that of Dumas, as before,
we have for the complete analysis of water,—
Percentage of oxygen after Dumas
Percentage of hydrogen after final
result
.

88-864 + 0-0044
ii’ig3 + o'oon
100-057

It would now appear that the close agreement before
shown was a mere coincidence, and that there must have
been a small constant error either in our own process or
in that of Dumas. Where the error lies further investi¬
gation can alone determine; for although, after a careful
revision of our work, we can discover no flaw, no one can
be confident that such a constant error as has already ap¬
peared may not hereafter be found, and certainly can only
be secured after repeated confirmations by essentially
different methods.
While, therefore, we feel bound to
acknowledge without delay the cause of constant error
which Lord Rayleigh has pointed out, we give our cor¬
rected result as subject to further revision.
It has been
suggested by Lord Rayleigh, in a “ Preliminary Notice ”
of his work on the relative densities of hydrogen and
oxygen, of which advance sheets have been received while

writing this note, that in our combustions the hydrogen
may have been imperfectly burnt, especially as towards
the last of the combustion it must have been greatly
diluted (but with air). We have no decisive evidence on
this point; but the whole course of our combustions as¬
sured us that this could not be the case. Duping the first
stage of the combustion, when pure hydrogen was passing
into the combustion tube, and while water was dropping
into the condenser (Fig. 4), there would often be several
minutes—during which the larger part of the water was
condensed—when no residual gas whatever would be seen
to escape, and the bubbling of the gas through the sul¬
phuric acid at the bend of the (J-tube made the least over¬
flow perfectly evident. Again, the oxide of copper in the
combustion tube was always reduced to a perfectly definite
limit, leaving at least seven-eighths of the tube in which
the black oxide was apparently wholly unchanged. Fur¬
ther, it is not probable that an error arising from the
imperfect combustion of the hydrogen would have a con¬
stant value. The unconsumed residue must vary greatly
with the conditions of the experiment; and such an agree¬
ment as that exhibited by the results could never have
been obtained under such circumstances.
It seems unnecessary to add that every precaution was
taken in our work which our experience could suggest, and
that a great amount of labour was spent on such details
which does not appear in the published results. Both the
balances and weights employed were most carefully ver+
fied. The water formed by the combustion was tested,
and the dissolved air taken into account. We mention
these points because they have been noticed by corre¬
spondents; but many similar details which were worked
out and set one side we have not thought it necessary to
describe in our paper. In writing such a paper elementary
principles must be assumed.
In adopting Regnault°s method for weighing the hydro¬
gen used in our determinations, we assumed with him that
the glass balloon used in the work remained practically
constant, whether exhausted or filled with gas. We never
questioned this assumption, not only because we had the
greatest confidence in all Regnault’s work, but also because
we knew that he had himself carefully investigated the
behaviour of glass bulbs under pressure ; and indeed he
treats the subjedt fully in the paper immediately preceding
his classical paper on gas density.* Moreover, we made
with our apparatus a preliminary determination of the
density of air, and obtained Regnault’s number within the
limits of the uncertainty in regard to the value of the force
or gravity at this place. Regnault’s values for the weight
of 1 litre, not only of air, but also of nitrogen, oxygen,
hydrogen, and carbonic dioxide, have been hitherto re¬
garded as among the most trustworthy data of science.
His determinations were all made by the method of
counterpoise which we adopted in our work, and he used
balloons of twice the volume of those we employed.
When exhausted, the glass must have been condensed to
an even greater extent than has been shown above ; but
no account whatever is taken of this shrinkage. As
Regnault’s constants have been universally used, it is ob¬
vious that Lord Rayleigh’s correction must be applied to
all determinations of gas or vapour densities hitherto
made, and to all atomic weight determinations of any
kind which involve the calculation of the weight of a
measured volume of any gas or vapour. Except, how¬
ever, in the case of hydrogen, the correction will be
inconsiderable.—Proc. Amer. Acad, of Arts and Sciences.

A New Double Potassium and Sodium Carbonate.
—L. Hugounenq and J. Morel.—The salt in question is
a compound of double sodium-potassium carbonate and
of sodium carbonate, each salt being combined with 6 mols
of water.—Bull, de la Soc. Chim. de Paris, Vol. xlix., No. g.
* Memoir es de L’Acad. Roy. des Sciences de I'Inst. de France, vol.
xxi., pp. 106 and 121.
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THE

LABORATORY

DRYING

OVEN.

By A. J. BANKS.

In laboratories where steam is used for the purpose o^
heating drying ovens, evaporating pans, &c., the water
produced by the condensation of the steam is a frequen1
and troublesome annoyance. The supply pipes very often
have to be carried a considerable distance before reaching
the laboratory, and are, not unfrequently, exposed to
strong draughts of air ; hence, considerable condensation
of the steam is brought about, and in conjunction with
that produced by the expansion of the steam on entering

l
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admirably.
Its construction will be readily understood
from the accompanying drawing, which represents an
ordinary drying oven with the bottom of the outer covering
in the form of an inverted pyramid, provided with a gauge
glass to indicate the height of the water, and a stopcock
or valve for running off the same. The inlet pipe is placed
immediately below the inner case, Fig. 1.
Where ovens of the ordinary flat bottom form are
already fitted in the laboratory and supplied with steam
a great deal of heat may be saved by passing the steam
through a water separator immediately before entering
the oven. By this means a large quantity of water held
in suspension by the steam is removed.
I have lately had a water separator made according to
my design, which I find answers this purpose very well.
It consists of a copper cylinder g inches long, 4 inches
diameter, and i-i6th inch thick, provided with a perforated
diaphragm 3 inches from the bottom, to which five upright
pieces of perforated copper plate are fastened, their upper
ends being secured to the top of the cylinder. The central
pieces, a, b, are each i£ inches X 6 inches, and bent at
an angle of 45°, so that the exhaust pipe, c, is surrounded
by perforated plates.
The remaining three plates are
| inch x 6 inches, and are inclined at an angle of 450,
with the diameters of the cylinder cutting each other at
right angles, as shown in the section taken through M, N,
Fig. 3. The inlet pipe is J inch internal diameter, and is

i

1

I

Fig. 3.
placed 2 inches from the top of the cylinder; the exhaust
pipe has the same bore, and reaches 3 inches from the
top. The gauge glass is of the usual form, provided with
protection plates and a stopcock. A fixed indicator, D,
shows the position of the diaphragm, above which the
water should not be allowed to rise. The separated water
may be drawn off by means of the stopcock, g, which may
be so regulated that a constant level is maintained in the
cylinder.
The drawings are not drawn to scale.
Fairfield, Liverpool.

ON

PROBABLE

A

ORTHO-QUINONE

DERIVED

FROM

ANTHRAQUINONE.
Preliminary Note.
By W.

the oven, and the larger surface there exposed, the amount
of water produced is a serious obstacle to the attainment
of high temperatures.
With the object of overcoming this difficulty I have
devised a modified form of water oven, which answers

H.

RICHARDSON.

Recently valuable additions have been made to our
knowledge of the quinones, and a large share of the in¬
vestigations in this direction we owe to Prof. Zincke and
his students.
One of the latest achievements in the
Marburg Laboratory has been the pieparation of deriva¬
tives of ortho-benzoquinone, a body hitherto unknown.
By oxidation of tetra-brom- and tetra-chlor-pyrocatechine,
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Zincke obtained the corresponding halogen orthoquinones, and has furthermore shown that tetra-bromortho-benzoquinone is identical with the body described
by Stenhouse as erythro-brom-pyrocatechine. With the
hope of obtaining an ortho-quinone of the anthracene
series, I have studied the adtion of various oxidising agents
on alizarin, which may be regarded as the hydroquinone
of a di-quinone—
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the issuing gas is lighted, and the apparatus restored to its
original position. Caused by the draught of the flame, a
current of air is drawn up the central tube, and of course
burns along with the gas at the orifice. By simply lowering
the glass tube the almost non-luminous air-flame may
be shown burning in the interior of the globe.
It is
desirable to heat the flask gently before performing the

C6H4<gg>C6H202,
which hypothetical body contains quinone groups in the
para- and ortho-positions.
Oxidation in acid solution does not produce the desired
effedt; alkaline solutions of alizarin, however, are easily
oxidised by the usual agents, but the best results are
obtained by permanganate or bromine. The best con¬
ditions of experimenting have as yet not been determined,
and I will defer the description of the adtual oxidation until
this has been done.
The alkaline solution containing a mixture of sub¬
stances is acidified, whereby a fawn-coloured precipitate
is produced. This precipitate I regard as a quinone or
an ortho-diketone corresponding to alizarin, and for this
assumption the following readtions may be adduced :—
(1) . By Jredudtion in acid solution alizarin is repro¬
duced.
(2) . Phenylhydrazine and its sulphonic acid produce
characteristic substances, which are dye-stuffs ;
this speaks for the presence of two (CO) groups
in the ortho-position (Fischer).
(3) . With aniline an anilide is formed.
(4) . The solution of the compound readts easily with
ortho-diamines (tri-amido-benzene and orthonaphthylene-diamine-sulphonic acid).
The filtrate from this precipitate contains phthalic acid,
which was recognised by conversion into fluorescein, and
by the analysis of its barium salt.
Against the assumption that such a simple produdt of
oxidation has been formed, the researches of Henriques
may be quoted. He has shown that the naphthyl ring
is destroyed by alkaline permanganate, benzene derivatives
being formed, but further examination will show the real
constitution of the body, and I have only published this
note in order that I may secure the subjedt for complete
investigation, and I hope before long to be able to give
an exadt description of this new compound and its
derivatives.

experiment, to prevent any subsequent deposition of
moisture. When it is desired to stop the experiment the
supply of gas is simply shut off, when the two flames, after a
short time, go out quietly.
In exadtly the same manner oxygen or chlorine may be
shown burning in hydrogen gas.
The apparatus may be obtained from Messrs. Baird
and Tatlock, Crown Buildings, Glasgow.
Lugar Iron Works Laboratory,
Ayrshire, N.B.

Southowram, Halifax,
July 10,1888.

FURTHER

INVESTIGATION
WEIGHT

LECTURE

APPARATUS

FOR

SHOWING

OF

ON

THE ATOMIC

COPPER.*

By THEODORE WILLIAM RICHARDS.

COMBUSTION OF AIR IN AN ATMOSTHERE OF
COAL-GAS.
By GEORGE CRAIG.

The accompanying sketch represents a more simple and
convenient form of apparatus than those in vogue for
showing the combustion of air in an atmosphere of coalgas, or other instances of a similar nature. It consists of
a flask (6 inches in diameter) with a side tube on the neck
for supplying the coal-gas, and with an orifice at the
bottom, which is lined with asbestos, to adt as a burner,
and preserve the glass from cracking.
The mouth of the
flask is fitted with an india-rubber cork, the perforation
through which is lined with ordinary cork well soaked in
vaseline to make an air-tight joint and yet allow the
glass tube (£ inch diameter) to move easily up and down.
To carry out the experiment, the glass tube is raised
until it just projedts through the orifice, the gas is turned
on, and the apparatus inverted so as to fill it by displace¬
ment. When a strong smell of gas is perceived at the orifice

In vol. xxii. of the Proceedings of the American Academy
of Arts and Sciences there appeared a description of anew
determination of the atomic weight of copper, based upon
the precipitation of silver from a neutral solution of
argentic nitrate by pure metallic copper.
In the course
of some further experiments it became necessary to ignite
a portion of the silver from determination No. 5 of that
series; and it was found that two grms. of silver lost
four-tenths of a milligrm. by this process.
It is thus
evident that 150° is not a temperature high enough to
drive out all the water from the silver, and hence the
results before given areincorredt by a slight amount. In this
determination the weight of the silver was 3'39035 grms.
after drying at 150°, hence its weight after ignition would
have been 3'38g75 grms.
The weight of copper taken
was 0-9987 grms., therefore the corrected atomic weight
of copper would be 63-452 instead of 63-437.
* Contributions from the Chemical Laboratory of Harvard College.
From the Proceedings of the American Academy of Arts and Sciences,
vol. xxiii.
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^Unfortunately, all the silver formed in the other deter¬
minations had been employed in testing for the presence
of copper; hence it was impossible to determine whether
the otner samples would lose water on heating in a similar
manner. It seemed, therefore, desirable to make a new
series, using samples of pure copper, prepared from the
ores of different localities.
Should the result be the
same in each instance we should have a very strong
proof, not only that the copper used in each case was
pure—because the different samples would probably con¬
tain different impurities—but also that the atomic weight
of copper is a perfectly constant quantity.
The method used was exabtly that of the previous
paper, although more difficulty was found in keeping the
solution below zero for twenty-four hours than was the
case before, because of the warmer weather.
Several
determinations had to be rejected because the temperature
rose above zero, and copper was precipitated with the
silver. Upon splitting open the fine crystalline plates of
silver precipitated in these rejected experiments, a lightgreen precipitate of basic cupric nitrate was found
adhering to the inner surface, which could not be removed
by continued washing with cold water. The presence of
this precipitate explains the admixture of copper with the
silver precipitated above zero, and points at once to the
mechanism of the chemical attion.
When copper is placed in a solution of argentic nitrate,
two reactions take place, and the temperature regulates
the predominance ot one or the other. The chief reaction
is the simple one ordinarily written ; it alone is aftive
between o° and 50, and it is the chief one even at ioo°.
The secondary rea&ion, which is active at ioo° but which
entirely ceases below 0°, may perhaps be written thus—
assuming that the basic nitrate has the formula usually
assigned to it:—

4AgN 03+4Cu-|-3HaO =
= Cu(N03)2*361u(0H)24- 2Ag2-f* NO -f- N O2.
Evidently in this reaction the copper precipitates only
one-half of its equivalent of silver. It will be remembered
that an evolution of nitrous fumes was previously ob¬
served when the temperature rose above the freezingpoint.
The argentic nitrate used in the new series, was pre¬
prepared as before, except that even greater precautions
were taken to insure its purity by successive crystallisa¬
tions and fusions.
Two samples of copper were used, one from Lake
Superior, the other from Germany.
For the purification
of the former the sample was dissolved in sulphuric acid,
with the addition ot nitric acid ; the solution was
evaporated to dryness, and the solid heated over asbestos
in a porcelain dish until the fumes of sulphuric acid
ceased coming off.
The cupric sulphate was now
dissolved in water, crystallised twice, and the diluted
solution of the last crystals boiled and shaken with a little
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potassic hydrate for three hours.
The solution was now
filtered, and the cupric sulphate was crystallised several
times trom hot water.
Finally, the solution of the last
pure crystals, strongly acidified by sulphuric and a little
nitric acid, was decomposed by the current of a Bunsen
cell, and the chemically pure copper deposited on thick
platinum foil.
The second example of copper was prepared from
German cupric oxide in a similar manner except that the
sulphate was crystallised a greater number of times. In
this conne&ion it may be mentioned that, of many samples
of German cupric oxide tested, not one was found which
did not contain a comparatively large amount of arsenic.
In the case of many samples, after several reductions
with pure hydrogen and oxidations, the arsenic will
actually sublime off as arsenious oxide ; and a quantity of
the substance was collected in this manner.
The method of cleaning the copper was similar to that
previously adopted ; it was treated in succession with
dilute potassic hydrate, dilute sulphuric acid, and a very
large amount of water, and then dried and reduced by
pure hydrogen.
The silver which was obtained by precipitation from
the pure argentic nitrate was first washed and dried at
150°, and weighed as before ; and was then heated to in¬
cipient redness, and weighed again.
The loss of weight
by this process varied with the different samples between
three-tenths of a milligrm. and one milligrm.
The
Gooch crucible and asbestos mat subjected to the same
treatment did not lose an appreciable quantity.
The
results were calculated for the weight of silver both before
and after ignition, and it will be noticed that the first
column of results corresponds almost exactly to the results
given in the previous paper. The silver was in each case
tested for copper, and no trace was found.
The average of these two series is 63-450, with greatest
variations of + 0-002 and —0-003, and a probable error of
^0-0006. The average of the results calculated from the
weight of silver dried at 150° is 63-436, while the results
published in the preceding paper gave 63-437.
The complete concordance of these results with each
other, and with the previous value above referred to,
would point strongly to the following conclusions :—
First, that the copper used in each case was absolutely
free from metallic alloy ; for manifestly, the three entirely
different samples would be likely to contain different im¬
purities, or at least different amounts of the same im¬
purity.
The copper was tested for sulphur with the
greatest care by solution in nitric acid and treatment
with baric chloride, and no trace of cloudiness was per¬
ceptible.
That the copper was absolutely free from im¬
purity is not contended ; only, that it did not contain a
weighable amount of impurity in one grm., the amount
used in each experiment. It is manifest that attempts to
purify the copper beyond this limit would be labour
thrown away, and would produce no effect upon the

Results.
German Copper.
Weight of Silver formed.

No. of
Experiment.

.-1-,
Weight Cu.
Grms.

I

2
3

0-75760
0-95040

0-75993

Before
Ignition.
Grms.

After
Ignition.

2-5723

2-57*3

3-2261
2-5798

3-2256
2-5794

Cu : Ag2=l : n.

Atomic Weight
Cu (Ag=io7-675).
___1_
After
Before
Ignition.
Ignition.

Grms.

3-3940
3’3939
3-3942

63-426
63-440
63-438

63-450
63-45I

63447
Average » 63-449

Greatest variation = ^0*002.

Probable error^^ho'ooio.

Lake Superior Copper.

4

X,0206o

0-90460

34650
3-0705

3-4640
3-0701

Greatest variation = 4; 0-002.

3-3942

3'3939
Probable error = 4; 0-0013

63-448
63-432
63-444
63 452
Average, 63-450
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Manufacture of Potassium Chlorate and other Chlorates

atomic weight.
For example, one-tenth of a milligrm. is
a very large amount of foreign material to suppose
existing in a grm. of copper puritied with such care ; but
this large amount would only change the atomic weight
five units in the third decimal place—a quantity which is
of no consequence when the atomic weight is in doubt
three units in the first decimal place.
Another and still more positive conclusion reached by
these results is that the atomic weight of copper is a con¬
stant quantity with reference to nitric acid and silver. If
copper had a variable atomic weight it would surely
appear in specimens taken from such widely different
sources.
This conclusion still remains in force, even
supposing there be a constant error in the process, for the
constant error must affect all the results equally, and
could not possibly equalise unlike results.
A third conclusion, pointed out by the determinations,
is that the argentic nitrate was the normal compound,
and quite pure ; for it will be remembered that two
entirely different samples had been used in the course of
the work.
There is but one point which remains to be considered,
and that is the existence or non-existence of a constant
error in the reaction.
That this is by far the most im¬
portant point in the whole discussion it is unrtecessary to
state.
Whether there be such a constant error future
investigations may show; forthepresent.it is sufficient
to say that it is extremely difficult to see where such an
error might creep in.
The whole reaction is so simple
and so sharp that the probability of error is reduced to
a minimum, and in every case any possible cause of error
has been guarded against.
Professor Cooke, under whose direction the whole in¬
vestigation has been conducted, suggested that similar
experiments be made, using argentic sulphate instead of
the nitrate ; but after a large number of trials this was
found to be impracticable : first, because the solution has
a much higher freezing-point than that of the nitrate ; and
secondly, because the solution was necessarily so dilute
on account of the slight solubility of argentic sulphate,
that the complete precipitation of the silver required a
much longer time, giving more opportunity for secondary
reactions. The silver was always accompanied by a very
slight admixture of some basic cupric sulphate; and
hence this method, which, if successful, would have been
able to throw much fight on the question of a constant
error in the previous results, had to be abandoned.
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The analysis of water is explained at considerable
length, it being, however, pointed out that gas analysis
and the search for rare constituents do not fall within the
scope of the work.
The determination of nitrogenous
organic matter is given according to the Wanklyn, Chap¬
man, and Smith process. The author directs the amounts
of ammonia obtained to be entered as albumenoid am¬
monia, a term which, though inexaCt, is generally under¬
stood.
A brief notice is given of the “biological test” for
waters, of the value of which the author seems doubtful.
In the separation of iron and aluminium in soils, coprolites, &c., the author determines the iron volumetrically,
and deducts its calculated quantity from the joint weight
of the two bases. It would have been interesting to see
his opinion on the new trimethylamine process.
We notice with satisfaction the introductory remark
that, though the faCts and the laws of chemistry are the
same for all students, yet they may and should be illus¬
trated in a different manner, according to the objects
which different classes of students have in view.
Thus
the agricultural student “would have the laws of diffusion
illustrated to him by the processes which go on in the soil
and in the plant; the medical student, on the other hand,
would study the same laws as they work in the liquids
and gases concerned in the functions of the human body.”
Thus the study of chemistry may be made, at the same
time, both general and special.
The “ Laboratory Guide” is in no danger of losing its
pre-eminence as the most suitable manual for agricultural
students.

The Manufacture of Potassium Chlorate and other
Chlorates. (“ Die Fabrikation von Chlorsaurem Kali
und anderen Chloraten.”)
By K. W. Jurisch, Ph.D.,
Privat Docent in the Royal Technical High School of
Berlin. Berlin : R. Gaertner.

The author of this useful work has evidently a thorough
acquaintance, practical and theoretical, with his subject,
and he expounds the results of his experience in a very
clear and comprehensive manner. In the first section we
find a general notice of the history of potassium chlorate,
its properties, its industrial applications, formation, and
preparation.
According to Kopp this compound has been obtained
as far back as the 17th century, though it was then con¬
founded with saltpetre. Berthollet first recognised its
nature and composition in 1786 to 1788., or, according to
one authority, as early as 1785. The first indications for
its preparation on a commercial scale were due to Liebig.
The decomposition of potassium chlorate by heat has
been the subject of no little research.
It has been gene¬
The Laboratory Guide; a Manual of Practical Chemistry rally observed that the gas given off on heating the
for Colleges and Schools, specially arranged for Agri¬ chlorate, whether alone or along with manganese, is con¬
cultural Students. By A. H. Church, M.A., F.R.S.
taminated with chlorine, and that the residue contains,
Sixth Edition, Revised and Enlarged. London : Gurney along with potassium chloride, a little potassium oxide.
and Jackson (late Van Voorst).
This latter faCt was ascribed by some authorities to the
When a work has passed successfully through the ordeal presence of a small impurity of potassium nitrate. Vulof six editions, and is still regarded with approval by pius, however, showed that even in the total absence of
competent judges, the task of the reviewer is to a great nitrates the residue has an alkaline reaction. L. Scholextent anticipated. The “ Laboratory Guide,” however, vien, who has made a thorough investigation of this
has grown from 174 pages to 286, and contains not a few question, suggests that there is formed during the fusion
emendations and additions which it may be useful to of potassium chlorate a lower combination of chlorine
point out.
and oxygen.
Thus we now find introduced the methods of Ruffle
The poisonous character of potassium chlorate is
and of Kjeldahl for the determination of nitrogen. In brought into prominence.
The corresponding sodium
the analysis of milk the method of Adams is recom¬ salt is so much less dangerous that the poisonous charac¬
mended where a strict determination of fatty matter is ter of the potassium salt is ascribed to the general nature
aimed at. For the estimation of fats in butter we have of the potassium salts rather than to the specific action
the processes of Koettstorfer, the “ rapid ” saponification, of chloric acid.
Reichert’s and Hehner’s method.
The modern methods for its manufacture are develop¬
For the determination of the true albumenoids Mr. ments of the original process devised by Liebig, which
Church gives the preference to the phenol method as consists in first preparing a solution of calcium chlorate,
against the tannic, the ferric acetate, and the lead acetate which is then decomposed by potassium chloride.
processes.
In the second chapter we find a detailed description of
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the apparatus and of the. progress of the manufacture,
illustrated with designs drawn to scale.
Certain modifi¬
cations are involved, according as the supply of chlorine
gas is obtained by the Weldon or the Hurter-Deacon
process.
We notice with pleasure that the author in giving the
densities of liquids in degrees Twaddel, explains for the
benefit of his countrymen how readily these degrees are
translated into the corresponding degrees of direct specific
gravity,—an advantage which the scale of Beaume is very
far from possessing.
The following chapter, the chemical investigation of
the process, opens with analyses of the raw materials and
a statement of their cost. For the chlorine gas prepared
on Weldon’s process the author admits an average strength
of 25 per cent by volume, whilst the Hurter-Deacon gas
ranged between 3 and 11 vols. per cent. But into the
particulars of this admirably elaborated section space does
not allow us to enter.
A technical and economical criticism of the manufacture
comes next. The author points out that chlorine and
potassium chloride being the costliest materials, their full
utilisation is a question of prime moment. Fuel comes
only in the second rank, whilst labour, repairs, and lime
are relatively unimportant items. The theoretical yield
of chlorate is 148 parts per 100 parts of potassium chloride
at 90 per cent. The average of the years 1873-76, how¬
ever, did not exceed io4-7 Per cent. In the years 1877-80
the proportion rose to no’i percent. Dr. Jurisch finds
that in the consumption of acid the Deacon process has a
decided advantage over that of Weldon.
The production cost per ton chlorate in England the
author calculates at £31 4s. iod. by the Weldon process
and £28 3s. 4d. by the Hurter-Deacon. In Germany the
cost of the Weldon process is greater than in England,
but by the Hurter-Deacon method it is calculated as less
by one-fourth. In Germany it appears more advantageous
to convert the hydrochloric acid into potassium chlorate
than to sell it as such.
The remaining chapters discuss the magnesia process
(which yields a better return than the lime process per
100 parts of potassium chloride consumed, but which
encounters collateral difficulties), the manufactures of
sodium, lithium, and barium chlorate, and finally the
statistics of the manufacture.
The appearance of this work is an important and most
welcome addition to the technology of our greater chemi¬
cal industries.

1

A Workman's Wants.
Is Technical Education for the Many or the Few ?
Our Neighbours and Ourselves.
A Question for Parents.

What is Technical Education ?

A Question for Employers.

That our national industrial position in these days is un¬
satisfactory needs no demonstration.
That our system
of education, if system it may be called, is inferior to that
of many countries, and especially of those nations which
are our chief rivals, is also admitted by all who can judge
the tree by its fruits. And there is a growing conviction
that the second of these shortcomings is largely respon¬
sible for the first. In this feeling we must avow our con¬
viction that a great part of the assertions and the argu¬
ments to be found in the pamphlets and leaflets above
mentioned are true and cogent, and that they earnestly
call for practical attention. The writers in question do
nowhere allege that our defective or unpractical education
is the sole cause of industrial depression.
They admit
that our manufacturers and merchants have been too little
heedful of the wants of their customers, that they have
insisted too stringently upon larger profits and short
credits, and, in short, have gone on the “ take it or leave
it ” principle, thus allowing their foreign competitors to
introduce the thin end of the wedge. They further con¬
cede that our commercial travellers and agents have been
less willing or less able to ingratiate themselves with the
people with whom they have to do business.
The writers in question, however, make no mention of
our defective patent laws, which allow an alien to uphold
a British patent without even working it on British
ground, whilst a British subject obtaining a patent abroad
loses it unless he works it abroad. The regrettable fad
that so many alien clerks, foremen, &c., are employed in
British manufactures is due not solely to any superiority
on their part, but to causes which to expound would
involve a digression.
But the real question now before us is what are we to
do to bring up our technical and scientific education at
least to the level of our neighbours ? Additional expendi¬
ture and additional taxation will not of necessity effeCt
the end desired. A cripple in the right road will beat the
fleetest racer in the wrong one, all whipping and spurring
notwithstanding.
Now are we in the right road, or are
we about to get into it ? One only of the leaflets before
us seems to touch upon this phase of the subject at all.
The author of “ Handy Hands and Observing Eyes”
National Association for the Promotion of Technical Edu¬ notices, in a very modest and quiet manner, the absence
cation. Address delivered by the Earl of Rosebery in our education—high class and low class alike—of any
He
at the Opening of the New Wing of the Keighley Insti¬ systematic culture of the faculty of observation.
declares our present system a “ mere routine of reading
tute.
and memory,” and demands something “ less bookish and
Slojd ; A Lesson from Sweden.
more intelligent.” But in not one of these documents is
Birmingham, Bridge Street, Seventh Standard Technical there any reference to the main difference between our
School.
modern British educational system and thatwhich prevails,
Technical Education for Employers and Managers.
e.g., in Germany.
This difference lies in our unhappy
notion of “ payment by results ” and in our ever-recurring
The Lesson of Commercial Competition.
examinations. Here, we believe, is the root of our inferi¬
Commercial Education and our Higher Schools.
ority. The properties which come to the front in an ex¬
Commercial Progress and Secondary Education.
amination—verbal memory, the power of reproducing what
Are the Elementary School Standards the End or the Be¬ has been swallowed in authorised language—are precisely
ginning ?
the properties which do not lead to success in practical
life, still less to eminence in Science. No examiner can
The Need of Evening Schools.
test the power of a student to observe accurately and
Manual Training in Schools.
Drawing in Elementary
searchingly and to draw correct conclusions from the phe¬
Schools.
nomena observed. Consequently our system favours and
Handy Hands and Observing Eyes.
produces talkers rather than workers.
Technical Training and Watch-Making.
One of the writers whose works lie before us protests
against blindly following foreign systems, unsuited to our
Long Hours v. Short Hours.
national conditions. But is not competitive examination a
Technical Education from a Working Man's Point of
blind
following of the Chinese, among whom its unhappy
View.
results may be plainly seen in general stagnation?
Is Technical Education a Device of Employers ?
In the pamphlets before us, as well as in the Bill on
A Working Mechanic's View of Industrial Education.
Technical Education which Parliament will before long
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have to discuss, we see no indications of any improvement.
For anything we can see to the contrary payment by
(pseudo) results, examinations, and cram will flourish in
the technical schools.
The teaching will be under the
management of the School Boards, bodies generally com¬
posed of the nominees of the religious denominations or
of the political factions in each district.
Nor is it free
from the influence of the Department of Science and Art,
a body to which we object, amongst other reasons because
it is to a great extent, and we believe in virtue of a
statute in the lands of military men.
The main task of
the true educator is to develope the powers of every mind
coming under his charge, each in its own diredtion. But
the main task of the military man is to reduce everything
to one uniform, stereotyped pattern. It provokes a smile
on the Continent that the nation which entrusts its army
and navy to the management of civilians should, in
return, place its schemes for higher education in the hands
of soldiers.

CORRESPONDENCE.
ON THE COLORIMETRIC DETERMINATION OF
SULPHUR

IN

IRON

AND

STEEL.

To the Editor of the Chemical News.
Sir,—In the Chemical News (vol. Iviii., p. 41) there
appears an article by Arnold and Hardy, on “ New
Methods for the Estimation of Sulphur in Iron and
Steel-making Iron,” in which the authors give their ex¬
perience of Parry’s colorimetric method described by me
(Chemical News, vol. lvi., p. 13), which is to the effedt
that “ under the prescribed conditions the colour” ob¬
tained (say from a steel containing 0-03 per cent S) “ is a
very decided ■precipitate, and that consequently accurate
comparison is impossible.”
Speaking from personal experience, extending over a
period of two years (during which time I have employed
Parry’s colorimetric method for the determination of S in
iron and steel, ranging from as low as 0'02 to as high as
0'20 per cent and over), I have found the method to give
very concordant and good results, as proved by their
agreeing, within experimental error, with those obtained
by independent chemists and the Barium Chloride
method.
The precipitate obtained by Arnold and Hardy in
working the method may be due to one or more of the
following causes, viz.,—
(A) The lead acetate solution employed was too
strong.
(B) The cylinder containing the acetate solution be¬
came heated.
(C) The acetate solution, after evolution of gas had
ceased, was allowed to remain for too long a
period before comparison.
It is true that with careless manipulation a precipitate
is formed, but with the strict observance of the above
precautions, and above all practice, this is prevented.
Concerning the colorimetric method described by
Arnold and Hardy, I am of opinion that it is nothing
more or less than a modification of Parry's colorimetric
method described by me. Practically, therefore, Parry
has the prior claim of having first adapted the employ¬
ment of a lead acetate solution as the basis of a colori¬
metric method. But he informs me that he considered it
merely a modification of Frankland’s method for the
determination of lead in water. It is therefore, strictly
speaking, not a new process in the ordinary sense of the
word. And further, that he considered it hardly worth
publishing, as any chemist may work out such a modifi¬
cation.—I am, &c.,
J. Jas. Morgan.
The Laboratory, Ebbw Vale,
July 31, 1888.
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Comptes Rendns Hebdomadaires des Seances de l'Academie
des Sciences. Vol. cvii., No. 3, July 16, 1888.
Observations on the Recent Communications of
M. Sabatier on Hydrochloric Copper Chloride and
on Hydrochloric Cobalt Chloride.—M. Engel.—The
author complains that although M. Sabatier admits his
priority, yet that he has erroneously sought to explain the
discrepancy between his formula and that of M. Engel by
asserting that the latter had analysed a partially decom¬
posed specimen.
The Elementary Composition
of
Crystalline
Slrophantine, extracted from Strophantus Kombe.—
M. Arnaud.— The composition of strophantine is
C31H48O12, and it appears, therefore, as the next higher
homologue of ouabaine, C3oH460I3. These two substances,
both free from nitrogen, seem to have in their constitution
a common central nucleus, which is perhaps the same
with an entire series of heart poisons.
Influence of the Temperature of Fermentation on
the Production of the Higher Alcohols.—L. Lindet.
—The proportions of the higher alcohols are substantially
the same at different temperatures.

Bulletin de la Societe Chimique de Paris,
Vol. xlix., No. 9.
On the Metapyrazolones of Pinner and Lifschiitz.
—Ed. Grimaux.—The alleged metapyrazolone is the body
generally known under the names glycol-urea or
hydantoine.
Preparation of Hydriodic Acid.— A. Etard.— The
author proposes the use of a new apparatus, which is
here figured.
Researches on the Optical Isomers of Cinchonine
—E. Jungfleisch and E. Leger.—The authors explain a
treatment based upon a very small number of faCts : the
separation of the bases respectively soluble and insoluble
in ether. In the soluble bases, separation of cinchonigine
as hydrochlorate and of cinchoniline as dihydriodate.
Among the insoluble bases there is effected a separation
of the oxycinchonines based upon their solubility in weak
alcohol, and of cinchonibine as succinate, and of conchonifine as hydriodate.
A Pseudomorphosism of Acerdese. Artificial Pro¬
duction of Pyrolusite.—A. Gorgen.—The nature of this
paper appears sufficiently from the title.
Researches on Phosphorescent Hexagonal Blende.
—A. Verneuil.-^-Already noticed.
On Nitro-nitroso-resorcine.—M. de la Harpe and F.
Reverdin.—This compound is obtained by introducing
gradually a refrigerated mixture of 1 mol. nitro-resorcine,
1 mol. caustic soda dissolved in 10 parts of water, and
1 mol. sodium nitrite in aqueous solution into an excess
of dilute refrigerated sulphuric acid. Yellow flocks are
precipitated, having the composition—
C6H2(N0j(N03)(0H)2.
No. 10.
On Chydrazine or Ammonia Protoxide.—E. J.
Maumene.—(To the name of this compound is appended
the note :—“ Pronounce ci; c signifies 3 equivalents of
hydrogen ”).
The normal aCtion of ammonium oxalate
and permanganic acid may be easily obtained by bringing
equal weights of the two bodies into contact. He takes,

however, m grms. of the oxalate, 158 grms. of potassium
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manganate, and 40 of S03. These ingredients are mixed \ colour is perceived and the first indication of the methylin the author’s “mixer” (“ melangeur”). The acid to be violet absorption at D is detedted with the spedtroscope,
combined with the “ chydrazine ” is placed in the receiver. he reads off the quantity of ether still remaining. Each
Separation of Calcium from Barium and Strontium. 10 c.c. of the liquid contain o-2 c.c. amylic alcohol, which
—Professor Kupfferschlaeger.—The author, after criticising occasions the blue colour.
other methods, describes his own process. The mixture
of calcium, barium, and strontium carbonate is treated
with very dilute nitric acid and evaporated to dryness.
The residue is taken up in pure water, and the solution,
filtered and quite neutral, is evaporated to complete dry¬
ness. The three nitrates which constitute this produdt
are successively exhausted by four successive small por¬
tions of absolute alcohol, each time a little more ethereal
than the former. This is done in a small well-stoppered
flask, which is often shaken, the solutions are filtered after
standing long enough to become clear, not longer. When
the last portion of ethereal alcohol leaves nothing on
spontaneous evaporation the calcium nitrate is separated
from the two others. These, after being well dried, are
dissolved in water and to the solution placed in a small
tall narrow glass is added solution of potassium di¬
chromate, saturated in the cold; in this manner the
barium is thrown down on chromate. The precipitate,
after washing with water containing a little alcohol, is
then heated with sulphuric acid to convert it into barium
sulphate. The liquid containing the strontium is mixed
with dilute sulphuric acid and heating moderately, so as
to throw down the strontium sulphate.
The Purification of Mercury.—J. M. Crafts.—The
author effe&s the purification by passing air through the
mercury for forty-eight hours. The impurities, zinc, lead,
tin, &c., colledl at the top of the tube in the form of a
black powder. The removal of traces of silver and gold
is not necessary formercury intended for filling barometers
and similar instruments. These impurities do not affedt
the density of the mercury, nor alter the appearance of
the meniscus. The author considers that if pure air has
any oxidising adtion upon pure mercury it is so slight as
to be scarcely appreciable.
Platinum in thin foil is not
attacked by mercury in the cold, but on prolonged boiling
the platinum is attacked, the greater part remaining in
suspension as a black powder.
The Resistance to Light of Colouring-matters
fixed upon Tissues.—Jules Joffre.—The author proposes
methods of testing the permanence of dyed tissues on
exposure to light. The methods employed, the precautions
to be taken, and the fadt that the adtion of light is
intensified by moisture, are not unknown to colourists.
Composition and Combustion-heat of Coal of the
North of France.—M. Scheurer-Lestner.—The author’s
results are given in the form of tables.
Chlorine and Cyanogen.—E. Allary.—Dumas, in one
of his most interesting memoirs, resolved the atomic
weight of chlorine into a polynome of the following form.
d = 35,5 = I9 + I<5'5- The author has arrived at the same
point by setting out from a different point of view, the
isomorphism of potassium chloride and cyanide. He
suggests that chlorine may be a compound of fluorine and
oxygen, perhaps intimately united to H/2.

Zeitschrift fur Analytische Chemie.
Vol. xxvii., Part 1.
Detection of Fusel in Spirits.—Uffelmann (Zeitschrift
fiir Hygiene), pours 250 c.c. of the spirit into a § litre
flask, adds 100 c.c. of ether, shakes up well, adds sufficient
water to separate the ether, draws off the ethereal liquid,
shakes up afresh with 100 c.c. ether, unites the ethereal
extradts, lets evaporate, dissolves the residue in 40 c.c.
ether, adds a few c.c. of fresh green solution of methyl
violet (dissolve 1 part methyl-violet in 100 water and add
hydrochloric acid at 2 per cent until the liquid turns green),
shakes, and pours into a graduated tube, 25 c.m. in
diameter.
The ether evaporates.
As soon as a blue

Distinction between Horse-flesh and Ox-flesh.—
James Bell.—From the Chemical News.
On Cacao and its Preparations.—P. Zipperer.—A
prize essay, the particulars of which are not given.
Analysis of the Peptones.—Guido Bodlander.—This
paper does not admit of a useful abstraction.
Examination of Peptonising Ferments.—E. Geisler
and A. Kremel.—For the contents of this memoir we must
also refer to the original, or to the Pharmaceut. CentralHalle and the Pharm. Post.
Determination of Carbonic Acid in Inhabited
Rooms.—R. B. Warder.-—From Annual Report of State
Board of Health of Indiana.
Bacteriological Examination of Soils.—C. Frankel.
—This memoir does not admit of useful abridgment, and
the reader is therefore referred either to the Zeitschrift or
to the Zeitschrift fur Hygiene.
Chemical Test for Cholera BaCteria.—Bujwid has
recently referred to the colour of the culture-liquids on
admixture with hydrochloric acid. Dunham remarked
that the presence of peptone in the culture liquid was
essential for the success of the readtion. Josef Judassohn
now states that the cholera-red readtion is obtained in
culture liquids free from peptone, and that an abundant
growth of cholera-spirilla may exist, though the readtion
does not succed. Purity of the culture and an abundant
supply of oxygen are needed to produce the cholera-red.
F. Cahen takes the suspedted colonies from a plateculture, puts them in alkaline culture solution with the
addition of litmus, and leaves them at a temperature of
370. If the next morning the liquid is found colourless
Spirillum, cholera is present.
Fatty Acids in Soap.—A. Bertschinger takes 100 c.c.
of a solution of 25 grms. of the soap in 500 c.c.; decom¬
poses it on the water-bath with 25 c.c. normal sulphuric
acid, washes the fatty acids upon a tared filter, dries
along with the filter in a beaker, and weighs. The filtrate
and washings serve for the determination of total alkali.
Quick Method for Determining Acetic Acid in
Acetates.—A. Sonnenschein (Chemiker Zeitung) takes
5 grms. of the powdered sample of sodium acetate and
dissolves them in water in a beaker with the aid of heat,
and makes up in a flask to 250 c.c. If carbonaceous
matter is present it is filtered off before making up; 50 c.c.
of the clear liquid are mixed with three drops of phenacetoline in a porcelain capsule. If a red colour is pro¬
duced it is titrated with hydrochloric acid until it turns to
a yellow. The acid consumed is calculated as sodium car¬
bonate.
Two drops of methyl-orange are next added,
titrating until redness appears. The acid consumed is
calculated as acetic acid or sodium acetate. Acetate of
lime gives a coloured solution, and must be treated with
carbonic acid, boiled with animal charcoal, filtered, and
made up to a known volume.
Examination of Glue. — R. Kissling (Chemiker
Zeitung).—This paper requires the accompanying illus¬
trations.
Examination of Commercial Quinine Sulphate.—
De Vrij.—From the Pharm. Journal and Transactions.
The Acidity of Human Urine.—E. von Brucke
[Monathshefte fur Chemie) denies such acidity, as it does
not turn a solution of congo-red blue.
Determination
of
Urea.— P. _ Cazeneuve
and
Hugounenq.—From the Bulletin de laSoc. Chemique.
Rautenberg’s Titration of Urea with Mercuric
Nitrate.—This process, which is condemned by Pfliiger,
is defended by Pfeiffer.

CBZT^m.s'\

Chemical Notices from Foreign Sources,

Reaction of Animal Fluids.—C. Wurster mentions
that in presence of ammoniacal salts congo-red reads
slowly even with mineral acids, and far more imperfedly
with organic acids and carbonic acid.
Total Nitrogen in Urine.—L. Gamier.— From the
Journal de Pharmacie et Chimie.
A New Reductive Substance in Urine.—J. Marshall.
—From the American Journal of Pharmacy.
Alkaline Solution of Bismuth as a Reagent for
Sugar in Urine.—Nylander’s modification of Bottger’s
process is warmly commended by C. le Nobel.
The Multiplier for the Determination of Sugar in
Urine.— Roberts.— A controversy for which the editor
refers to Pfluger's Archiv.
Detection of Aniline, Acetanilide, and Paramidophenol in Urine.—F. Muller.—For the detection of
aniline is mentioned the intense blue colour produced on
adding dilute hydrochloric acid, kairine, and potassium
nitrite.
New Substance in Urine analogous to Indoxysulphuric
Acid.—J.
Thormaehlen.— The
author
attempted to isolate this compound from the urine of
horses, but did not succeed.
Detection of Small Quantities of Digestive Fer¬
ments in Animal Liquids.—For this paper we must
refer to the original.
Reagent for Albumen.—G. Mya proposes potassium
nitroprusside, the urine being previously acidified with
acetic acid.
Detection of Arsenic.—This memoir cannot be re¬
produced without the accompanying figure.
The Atomic Weight of Fluorine.—O. T. Christensen.
—The author finds the value i8’94 (0 = ig,g6) or i8-gg

(0 = i6).
Atomic Weight of Cerium.—H. Robinson.—From
the Chemical News.
Part 2.
Volumetric Determination of Molybdic Acid and
of Lead.—Carl Schindler.—If solutions of ammonium
molybdate and of lead acetate are brought in contact
there is formed a white precipitate of lead molybdate,
which quickly settles if heated. Chatard has already
utilised this reaction for the gravimetric determination of
molybdic acid. The author applies it for a volumetric
determination of both bodies, using an aqueous solution
of tannin as indicator. If a drop of this solution is
allowed to touch a solution of ammonium molybdate,
placed upon a white porcelain plate, there appears, ac¬
cording to the concentration of the molybdate solution, a
colouration blood-red to yellowish, distinctly visible at a
dilution of i : 400,000, whilst the insoluble lead molybdate
gives no colour, and lead acetate, if very strong, gives
merely a faint greenish-yellow colour which eannot be
confounded with that just mentioned. If we have a solu¬
tion of ammonium molybdate and precipitate it by the
successive addition of solution of lead acetate, a drop of
the liquid gives the above reaction as long as molybdic
acid remains in solution. Inversely a solution of lead
precipitated in a corresponding manner with solution of
molybdate does not give this reaction until all the lead
is thrown down and molybdic acid is present in slight
excess. For the titration the following solutions are re¬
quired :—(1) Solution of lead acetate, prepared as fol¬
lows :—40 to 50 grms. lead acetate are dissolved in water
with the addition of a little acetic acid. The solution is
let down to 1 litre and standardised with pure ammonium
molybdate, which contains 8i'55 per cent molybdic acid.
(2) A solution of ammonium molybdate, of which 1 c.c.
= 1 c.c. of the lead solution, 20 grms. of commercial
ammonium molybdate are dissolved in 700 to 800 c.c. of
water. Ammonia is added until the slight turbidity dis¬
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appears and the liquid is standardised to Solution 1.
(3) Dilute solution of tannic acid in water; about o'l grm.
to 30 c.c.
It should be prepared fresh for every series of
experiments. The analysis is executed as follows
The
molybdic solution, slightly acidified with acetic acid, is
placed in a beaker and boiling water is added until the
liquid reaches the volume of 300 to 400 c.c. Lead solu¬
tion is then dropped in until the molybdic acid is entirely
precipitated and a small excess of lead remains in solution.
It is stirred and let settle for a moment. Then a large
drop is taken from the upper layer of the solution by
means of a fine dropping tube and brought in contatt with
a drop of the tannin solution upon a porcelain plate, If
sufficient lead has been added there appears no colour.
One-tenth c.c. of the titrated molybdic solution is now
added, stirred, let settle, and tested again with the tannin
solution. This is repeated until a drop produces a dis¬
tinct orange colour. The volume of the molybdic solution
consumed is deducted from that of the lead solution, and
the molybdic acid is calculated from the remainder. In
determining the lead in a liquid the procedure is analogous.
The liquid containing the lead is slightly acidified with
acetic acid, and molybdic solution is added until a drop
of the liquid gives the molybdic reaction. If the quantity
to be determined is not approximately known it should be
ascertained by a preliminary experiment. A small excess
of lead solution (about o-g c.c.) is used, titrating back
with molybdic solution. The tannin drops are best placed
upon a porcelain plate with depressions.
Volumetric Determination of Phosphoric Acid._
Carl Schindler.—For the execution of this process we
require the following solutions :—(1) Molybdic acid. To
1 litre of molybdic solution prepared as usual there are
added 30 c.c. of a solution containing 500 grms. citric
acid per litre. (2) Strong solution of ammonium nitrate
containing 750 grms. NH4N03 per litre. (3) Dilute solution of ammonium nitrate containing 100 grms. NH4N03
per litre and 10 c.c. HN03.
(4) Magnesia mixture
(Fresenius). (5) Solution of lead of which 1 c.c. repre¬
sents 0'04 grm. P205. It is prepared by dissolving 55 grms.
lead acetate in 1 litre water and standardising with any
solution of phosphoric acid of known strength. (6) Solu¬
tion of ammonium molybdate of which 1 c.c. corresponds
to 1 c.c. of the lead solution. It is obtained by dissolving
25 grms. ammonium molybdate in 1 litre water and
standardising with Solution 5. (7) Solution of tannin.
About o’i grm, tannin is dissolved in 20 to 30 c.c. water.
This solution is always to be prepared afresh before use.
The analysis is performed as follows :—50 c.c. of the
nitric solution of phosphoric acid, representing o'g grm.
of the substance, are mixed with so much of No. 2 that
the liquid, after precipitation, contains—
Vol. of No. 2 = Vol. of phosphoric acidq-Vol. of No. 6
2
So much of No. 1 is then added that 100 c.c. come to
o-i grm. P205. The whole is then heated on the waterbath to about 58°, let settle for five to ten minutes, and
the supernatant liquid is filtered off.
If the filtrate is
heated to a higher temperature there generally appears a
further deposit of ammonium phosphomolybdate, but so
minute in quantity that it may be negledted. The pre¬
cipitate is washed three or four times by decantation with
about 50 c.c. of dilute solution of ammonium nitrate and
dissolved in a beaker with liquid ammonia at 3 per cent.
The solution is then placed in a ^-litre flask, adding the
rinsings of the filter (with the same solvent), xo to 20 c.c
of the magnesia mixture are added, the flask is filled up
to the mark, shaken up, and the liquid is filtered through
a dry filter. Of this filtrate 50 c.c. are measured off, the
liquid is made up to 300- to 400 c.c. with boiling water,
and so much of the lead solution (No. 5) is then added
from a burette that there may remain in solution a small
excess of the lead (o'g to 1 c.c.), titrating back with the
ammonium molybdate solution.
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New Method of Determining Ashes.—Ludwig Reese.
—The author has constructed a small apparatus, by means
of which a current of hot air is passed over the heated
substance ; all swelling up or frothing is either prevented
or made harmless, and the incineration is quickly effected.
The construction of the apparatus cannot be explained
without the accompanying figure.
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By J. JAMES MORGAN.

To the best of our knowledge, and as far as our experience
extends, the numerous methods employed by the chemist
for the determination of sulphur in iron and steel resolve
into and are founded upon two well-known principles,
viz., that (A) When iron or steel containing sulphur is
dissolved in hydrochloric or sulphuric acids, sulphuretted
hydrogen is evolved. (B) When iron or steel containing
sulphur is treated with an oxidising reagent, such as nitric
acid, it is converted into sulphuric acid, which is subse¬
quently precipitated as barium sulphate.
It will better serve our purpose—viz., that of criticising
—and also simplify matters if we subdivide the methods
based upon Principle A into three classes, according to
the after treatment of the sulphuretted hydrogen, viz.,—
A I. In which the sulphuretted hydrogen is oxidised into
sulphuric aeid, with subsequent precipitation as barium
sulphate. A II. Where a metal is precipitated as a sul¬
phide from the solution of its salt, preferably a copper
salt, by passing the sulphuretted hydrogen evolved
through, with the collection of the metallic sulphide and
subsequent conversion into oxide by ignition.
A III. A
colorimetric method, in which the sulphuretted hydrogen
is passed through the solution of a metal and the colour
compared with that obtained on treating a “ standard ” in
a similar manner.
Methods Based on Principle A.
Class A I.—Where the sulphuretted hydrogen is oxidised
into sulphuric acid by means of bromine, &c., and subse¬
quently precipitated as barium sulphate.
Class A II.—In which the sulphuretted hydrogen is
conducted through a solution of copper sulphate, lead
acetate, or a cadmium salt, and the resulting metallic
sulphide collected, and in some instances converted into
oxide by ignition.
The above two methods do not call for any special re¬
marks. In point of accuracy there is very little to choose
between them, but perhaps A I. may be said to be the
better of the two. As regards the time required for their
performance A II. has a decided advantage, being more
expeditious.Class A III.—As an illustration of this class we shall
take Parry’s colorimetric method, full details of which
appeared in the Chemical News (vol. lvi., p. 13).
Our experience of this method is that it furnishes very
good results. We may here remark that the non¬
uniformity in composition of the steel employed as a
“ standard ” is felt in a more marked degree than in the
colorimetric determination of combined carbon.
The
employment of permanent standards is recommended as
a remedy, but we are adverse to the same, not deeming
them satisfa&ory. We have therefore no other alternative
than to make the best of a bad job, exercising great care
in the seledtion of the standard, and making determina¬
tions of the sulphur in each fresh batch of drillings.
General Remarks.—All the methods founded upon
Principle A possess one common and serious drawback,
viz., the probability of the acid solution, as well as the
insoluble residue, containing small quantities of sulphur.
It therefore becomes necessary for the operator to test
both these, at the expenditure of considerable time and
labour, before he can vouch for the accuracy of his
results.
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With the exception of Parry’s and Eggertz’s methods
the temperature employed has no effedt, either injurious
or otherwise, upon the accuracy of the results. With
Parry’s method it must not be sufficiently high to drive
over acid fumes, otherwise the colour of the lead acetate
solution will be destroyed (this is equally applicable to
A II. when the absorbent employed is a solution of lead
acetate), while with Eggertz’s test a temperature above
40° C. is found to vitiate results.
As far as our experience goes the rate at which the gas
is evolved does not appear to influence the results as
long as it is caused to pass through a high column of the
absorbing solution. In employing the oxidation method
of Class A I. it is perhaps advisable to allow the gas to
pass twice through the oxidising solution.
Principle B.
In this method the sulphur is oxidised into sulphuric
acid, with subsequent precipitation as barium sulphate.
The objections brought against this method are that—
(1) Nitrates are precipitated by barium chloride, and
that the barium sulphate precipitate would therefore,
in all probability, be contaminated with barium nitrate.
Granted; but if this were the case it would show
great carelessness on the part of the operator. This
source of inaccuracy may be effectually removed by
repeatedly evaporating to dryness the solution containing
the sulphuric acid, after the addition of hydrochloric
acid.
And even supposing it comes down with the
barium sulphate, digestion with ammonium acetate
will remove it. (2) The results are either too low or too
high, according as to whether the solution contains an
excess of acid or an amount insufficient to keep the iron
in solution.
Both these objections are overcome by ex¬
pelling the excess of acid by evaporation and diluting to a
large volume previous to the precipitation of the sulphuric
acid, only having sufficient acid present to turn blue litmuspaper decided red. (3) The time required for its perform¬
ance is considerable.
Granted; but we are of opinion
that it is better to make a sacrifice of time than of accu¬
racy. When desired the operation may be considerably
shortened by neutralising the excess of acid, after the ope¬
rator has satisfied himself that the whole of the nitric acid
is expelled, by the addition of ammonia.
Another objection advanced by those chemists who are
antagonistic to the method, is that barium sulphate is
soluble (although, we may state, only slightly so) in acid
solutions of ferric chloride.
As it is essential for the
satisfactory working of the method that the solution con¬
taining the sulphuric acid be decidedly acid, there is, as
is obvious, always the danger of an excess being present;
their objection, therefore, as far as it goes, is perfectly
reasonable and valid.
We have had considerable experience with this method,
employing nitric acid as an oxidant, and have always
found it to furnish accurate and concordant results.
Conclusion.—We are of opinion that in the hands of an
operator who rigidly observes the precautions which are
so essential for the successful carrying out, not only of
this but any method in which the sulphur is oxidised into
sulphuric acid by means of nitric acid, as Principle B, is
by far the best and most reliable of all the methods with
which we have dealt. And also that all results obtained
by the other methods should be checked by it before being
finally accepted as correCt. Furthermore we are of opinion
that Parry’s colorimetric method in the hands of a skilful
operator yields results which will compare favourably with
those obtained by any of the other methods.
The Laboratory, Ebbw Vale,
J uly 27, 1888.

Transferrers of Oxygen.—Lothai Meyer.—The author
examines the power of salts in boiling aqueous solutions
to oxidise sulphurous acid. The most powerful adtion is
that of manganous sulphate.— Zeitschrift.
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EXPLOSION
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NITROGEN

IODIDE.

By J. W. MALLET.

statement of L. Gattermann in his recent paper
(Berichte d. Deutsch. Chem. Gesellsch., xxi., 751, following
up V. Meyer’s paper in same vol., 26) on nitrogen chloride,
that its explosive decomposition may be brought about,
or its susceptibility to explosion much increased, by ex¬
posure to bright light, has recalled to my mind the faCt,
which did not specially impress me at the time, that I
myself undoubtedly observed the same relation several
years ago in the case of nitrogen iodide.
In a paper on the preparation and composition of the
latter substance, published in the first number of the
American Chemical Journal (April, 1879), it was noted
that on two occasions the product obtained with the
composition NI3 or N2l6 “ exploded in some quantity
under water with much violence and complete shattering
of the vessel.”
I remember distinctly that in one of these cases I had
just carried to a window, through which the sun was
shining, the beaker full of water at the bottom of which
was the black sediment of iodide, and was gently stirring
the liquid with a glass rod, holding the beaker up so as to
look at it from below, when the rod touched the lower
part of the side or the bottom of the vessel, and the ex¬
plosion occurred.
In the other case the iodide was being washed with
ice-cold water of ammonia, the vessel standing on a table
exposed at the time to the direct rays of the sun. I do
not remember with certainty what seemed to precipitate
the explosion on this occasion, but I believe it was the
pouring some fresh liquid, from the height of a few inches,
on the black sediment of iodide which hadjust been par¬
tially drained by decantation.
Under ordinary circumstances nitrogen iodide, while
wet, exhibits no extraordinary sensitiveness, and may be
safely worked with, only becoming highly dangerous on
drying, so that I have little doubt that bright sunlight
was influential in bringing about these two explosions.—
Amer. Chem. Journ., Vol. x., No. 4.
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THE

VOLTAIC

BALANCE.

A New and Simple Lecture Experiment.
By Dr. G. GORE, F.R.S.

Take two small clean glass cups containing distilled
water; simultaneously immerse in each a small voltaic
couple, composed of either unamalgamated magnesium or
zinc with platinum, taking care that the two pieces of each
metal are cut from the same piece and are perfedlly clean
and alike. Oppose the currents of the two couples to each
other through a sufficiently sensitive galvanometer, so that
they balance each other and the needle does not move.
Now dip the end of a slender glass rod into a very weak
aqueous solution of chlorine, bromine, iodine, or hydro¬
chloric acid, and then into the water of one of the cups.
The voltaic balance is at once upset, as indicated by the
movement of the needle, and may be shown to a large
audience by means of the usual contrivances.
The chief circumstance to be noticed is the extremely
great degree of sensitiveness of the arrangement in certain
cases. This is shown by the following instances of the
minimum proportions of substance required to upset the
balance with an ordinary astatic galvanometer of 100 ohms
resistance and with a Thomson’s reflecting one of 3040
ohms resistance.
x. Zinc and Platinum with Iodine.—With the astatic
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galvanometer, between 1 in 3,100,000 and 3,520,970 parts
of water.
2. Zinc and Platinum with Hydrochloric Acid.—With
the astatic galvanometer, between 1 in g,300,000 and
9,388,185 parts; and with the reflecting one, between 1 in
15,500,000 and 23,250,000 parts.
3. Magnesium and Platinum with Bromine.—With the
astatic galvanometer, between x in 310,000,000 and
344.444.444 parts.
4. Zinc and Platinum with Chlorine.—With the astatic
galvanometer, between 1 in 1,264,000,000 and 1,300,000,000
parts.
5. Magnesium and Platinum with Chlorine.—With the
astatic galvanometer, between 1 in 17,000,000,000 and
17,612,000,000 parts ; and with the reflecting one, between
1 in 27,062,000,000 and 32,291,000,000 parts of water.
Every different soluble substance requires a different
proportion, and with unlike substances the difference of
proportion is extremely great. With solutions of neutral
salts the proportion of substance required to upset the
balance is large; for instance, with chlorate of potash, a
zinc-platinum couple, and the astatic galvanometer, it lay
between 1 part in 221 and 258 parts of water.
The degree of sensitiveness of the balance is usually
greater the greater the degree of chemical affinity the dis¬
solved substance has for the positive metal and the less it
has for the negative one.
By first bringing the balance with a magnesium-plati¬
num couple and the astatic galvanometer nearly to the
upsetting-point, by adding 1 part of chlorine to 17,612
million parts of water, and then increasing the proportion
to 1 in 17,000 millions, the influence of the difference, or
of 1 part in 500,000 millions, was distinctly detected.

THE

MANUFACTURE
CASTNER’S

OF

ALUMINIUM:

PROCESS.

For many years the production of aluminium at a low

price has hovered before the eyes of metallurgists, but
has still eluded their grasp. Steps have indeed been
taken by which this metal has been obtained of higher
purity and at a reduced cost. We need only refer to the
Webster process, now being worked, as we understand,
at Solihull, near Birmingham ; the eleCtric method de¬
vised by the Messrs. Cowles, and which is in actual use
on a large scale ; and the eleCtric process of Dr. Kleiner,
of Zurich, who decomposes the double aluminium and
sodium fluoride (cryolite) by an eleCtric current. Still,
however, the cost price of the metal has been so high as
to prevent not a few of the applications for which it is
otherwise well adapted. It is therefore satisfactory to
find that a process is being actually introduced at Bir¬
mingham by the Aluminium Company, Limited, which—
if we make every possible allowance for the eagerness of
inventors—will at last put us in possession of cheaper
aluminium. The inventor of this new process is Mr.
H.Y. Castner, of New York, who has been experimenting
upon this important subject for some years. Two years
ago he established trial works at Lambeth, and, after
further experimentation, he convinced the most expe¬
rienced metallurgists that he could produce sodium at
about one-fifth and aluminium at one-third of their
respective former costs. Upon the faith of these results
the Aluminium Company was formed, and works were
ereCted at Oldbury, near Birmingham, which came into
successful operation about a fortnight ago. On Saturday,
July 28th, the process was shown in full operation to a
number of scientific and practical gentlemen.
The manufacture resolves itself into four stages :—
(1) the production of sodium under the Castner patents:
(2) the production ot the necessary supply of chlorine
by the Weldon process; (3) the manufacture of the
I double aluminium and sodium chloride by a new process,
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invented and patented by Mr. Castner; and (4) the re¬
duction of this double chloride by means of sodium. The
first capital improvement is in the production of sodium
from caustic soda.
The reduction is effected by means of
iron carbide in steel retorts, and at the relatively low tem¬
perature of 800°, instead of 1500° as in the old process :
1 lb. of sodium is obtained from 6 lbs. caustic soda and
5 lbs. of the iron carbide. The saving in fuel, in wear
and tear, and in time is such that, whilst sodium formerly
cost 6s. per lb., it is now produced at about gd. There is
no need for us to enlarge on the benefits of cheap sodium,
irrespective of the manufacture of aluminium.
As regards the generation of chlorine a very interesting
fact is that Messrs. Chance Bros., of Birmingham, the
enterprising alkali manufacturers, supply the Aluminium
Company with the necessary muriatic acid, and receive in
return the crude carbonate of soda, a residue from the
production of sodium.
The double aluminium and sodium chloride is formed
by passing chlorine gas over a mixture of alumina, salt,
and carbon placed in large retorts of a peculiar construction
and heated to a high temperature. The chloride formed
distils over, and is caught in special condensers. The
plant admits of the daily production of 6000 lbs. double
chloride, containing about 12 per cent of aluminium, and
yielding in practice 10 per cent. Here, again, a consider¬
able economy is effected.
The last stage, the extraction of the aluminium, is
effected in furnaces, each of which receives a charge of
80 lbs. of the double chloride, 25 lbs. of sodium, and
30 lbs. of cryolite, which acts as a flux. The charge is
heated for two hours to about 1000°, and yields about
8 lbs. of aluminium, the impurities in which do not exceed
2 per cent.
The daily output of sodium is expected to reach
1500 lbs., that of aluminium being 500 lbs. The entire
daily production in the world has hitherto been estimated
at about 50 lbs.
Before referring to the many possible purposes to
which aluminium may be applied, we may venture to
glance at an invention by which it is said that this
metal may be produced at the cost of a few shillings
per pound without the employment either of sodium
or an elecffric current.
The uses of aluminium turn
on its lower specific gravity, 2^67 (one-fourth that of
silver or one-third that of iron) ; its enormous tensile
strength, whether in the pure state or in various alloys ;
its resistance to the oxidising adtion of the air, even at
comparatively high temperatures, and to the attacks of
sulphuretted hydrogen ; the beauty of its alloys; and
lastly, its sonorous character. Hence, as soon as obtained
at a suitable price, it will be the established material for
bells, where its lightness will be an additional recom¬
mendation for what—on account of their material—are
now called “brass” instruments of music, and for piano¬
forte strings.
Turning to another field, all those parts of balances, tele¬
scopes, microscopes, spectroscopes, and other scientific in¬
struments now made of brass, will doubtless be constructed
of aluminium.
The question of price has been hitherto the only objec¬
tion to its use for telegraph-wires. This will be especially
the case in the field-telegraphs now employed in military
operations. It is evident that a soldier, in laying down
such a line, can carry aluminium-wire enough for 3 miles
as easily as iron-wire enough for 1 mile, and, in addition,
the supports can be lighter and less cumbersome.
Aluminium will also supply “ plate ” equal in appear¬
ance to silver, and not liable to tarnish.
An alloy of
1 part of aluminium with about g parts of copper rivals
gold both in beauty and permanence, and has already
come into some use for watch-cases, chains, pencil-cases,
and other ornamental articles.
Perhaps in these days of rivalry in the production of
warlike appliances one of the greatest outlets for cheap
aluminium will be in the manufacture of aluminium
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bronzes. Official experiments, here and elsewhere, have
shown that castings of these materials possess a tensile
strength far in excess of forged iron or steel when made
into heavy guns. Such guns henceforth may be cast in
any ordinary foundry and finished in the lathe, dispensing
with the forging, welding, and shrinking on of rings, the
tempering, drilling, and annealing now necessary in the
production of the largest guns. Time will be saved, and
the service will be supplied with guns at once lighter and
more powerful. Mr. Nordenfeldt has discovered, some
time back, that castings equal in strength to wrought-iron
can be obtained if a little aluminium is incorporated with
the fused metal.
All these applications, and others which will readily
suggest themselves, only require cheap aluminium to pass
at once from the experimental to the practical, industrial
stage.
The cost of aluminium is at present from 40s. to 45s.
per pound. The Castner process brings the price down
to about 15s.
This figure may still seem high for many
uses; but we must remember that, in consequence of the
low specific gravity of aluminium, a given weight of the
metal will do the duty of a threefold heavier weight of
the ordinary industrial metals. That improvements will
be made, further reducing the cost of production, can
scarcely be doubted.

DETERMINATION

OF

SULPHUR

IN

COKE.

By L. BLUM.

The author examines the reasons given by different che¬
mists, such as W. Crossley, Crace Calvert, and W. A.
Bradbury, to account for the faCt that the percentage of
sulphur is always found lower by the wet processes than
by fusion with alkaline salts. He then analysed ten
samples of coke by the potassium chlorate and the
bromine and hydrochloric acid method, and obtained
results in no case reaching 03 percent. With aqua-regia
a percentage of 0716 was obtained, but the residues on
fusion yielded further 0723 and o7g8 of sulphur. The
same samples were then treated by fusion with a mixture
of 16 parts sodium chloride, 8 parts potassium nitrate,
and 4 parts sodium carbonate, all perfectly dry.
One grm. of the sample was placed in a capacious
platinum crucible along with 28 grms. of the saline mix¬
ture, thoroughly incorporated, and then ignited. As long
as the development of gas in the melt was copious the
crucible was heated only to low redness (at the front of
the muffle). When the chief aCtion was over a stronger
heat was applied until the melt was in a tranquil flux.
The melt when cold separates readily from the crucible.
It is dissolved in water acidulated with hydrochloric acid.
After a further addition of strong hydrochloric acid (in
order to decompose any existing nitro-compounds) it is
evaporated to dryness, taken up again in hydrochloric
acid and water, the silica which separates is filtered off,
and the sulphuric acid is determined gravimetrically
in the filtrate by means of barium chloride. All the
samples treated in this manner gave percentages of sulphur
ranging from o-go7 to IT47.
These results prove the utter uselessness of all the wet
methods.
The author agrees with F. Muck that, in addition to
the sulphur present as calcium and iron sulphide, there
is a compound present derived from the organic sulphur
of the coal. The sulphur of the sulphides is dissolved
by acids and oxidising agents, but the organic sulphur
resists such agents.
Herr Blum suggests that in future it may be required
to determine separately the proportion of sulphur existing
in each of these two states. This may be effected by
first determining total sulphur as above, and then esti¬
mating the portion combined with Ca or Fe by means o
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the potassium chlorate, the bromine and hydrochloric
acid, or the aqua-regia method.—(Separate Reprint from
the Zeitschrift fur Analytische Chemie.)

THE

CLASSIFICATION AND
OF

METALLINE

NOMENCLATURE

MINERALS*

By T. STERRY HUNT.

x. The writer in April, 1885, presented to the National
Academy of Sciences the projedt of A Natural System in
Mineralogy, which was farther elaborated in an essay
before the Royal Society of Canada in May of the same
year, published in Volume III. of the Transactions of that
Society, and with revisions and additions in his “ Mineral
Physiology and Physiography ” in 1886 (pp. 279—401). Inf
this essay it was maintained that such a system cannot be
established on the sensible characters of the species alone,
as taught by the school of Mohs, nor yet on chemical
composition and relations to the neglect of such characters,
in accordance with the views of the Berzelian school or
of those who propose a chemico-crystallographic scheme
like that of Groth. It was the aim of the writer to show
that the hardness, the specific gravity, and, moreover, the
greater or less susceptibility to chemical change in species
are intimately related to chemical constitution ; and that
a natural system of classification which, in the words of
John Ray, “ neither brings together dissimilar things nor
separates those which are nearly allied,” must take into
account all these various characters and relations, alike
dynamical and chemical.
The error of attaching an
undue importance to a single subordinate character is
illustrated in the case of crystalline form, which may vary,
while specific gravity, hardness, colour, lustre, and
chemical composition all alike remain unchanged, as seen,
for example, in the native sulphides of zinc and of silver.
In pursuance of these ideas the whole inorganic
kingdom was declared to belong to Mineralogy, although
as a branch of Natural History it is generally confined to
native species.
The real position of mineralogy, as
distinguished under its various heads of Systematic,
Descriptive, and Physiological Mineralogy, is set forth in
the following tabular view of the natural sciences, copied
with slight revision from the volume just cited.
2. The classification then proposed by the writer divides
the mineral kingdom into four classes, namely : I.,
Metalline ; II., Oxidised.; III., Haloid ; and IV., Pyri* Read before the American Philosophical Society, May 4, 1888.
•f See also supplement to “ A Natural System of Mineralogy,”
Trans. Roy. Soc. Can. for 1886, Vol. iv., Part 3.
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caustate (combustible or fire-making) species.
These
again are divided into orders, and in some cases into sub¬
orders, as was set forth on page 382 of the already cited
volume. In the large and important order of the Silicates,
the only one then considered in detail, there was recog¬
nised in each one of its three sub orders of Proto-silicates,
Proto-persilicates, and Persilicates—five tribes, designated
Hydrospathoid, Spathoid, Adamantoid, Phylloid, and
Colloid (or Porodic); called in some cases by other more
distinctive synonyms as Pedtolitoid, Zeolitoid, Ophitoid,
and Argilloid ; in farther extension of which, we may say,
Amphiboloid, Feldspathoid, Granatoid, Topazoid,Talcoid,
Micoid, &c., for the other tribes.
The characteristic
species of these tribes were then critically examined as
regards chemical composition and the relations of this to
specific gravity and to hardness.
These relations were
shown in separate tables for the various tribes, and
farther in three synoptical tables of the sub-order (loc. cit.,
pp. 399—401).
The order of the Oxydates (included,
like the last, in the class of the OXYDACEAS) was at the
same time more briefly considered, and shown to include
representatives of five similar tribes (p. 376). In various
orders of the same class, such as Carbonates and
Borates, as likewise in the sub-orders of the HALOIDACEA5, such as Chlorides, the soluble and sapid species
were recognised as forming tribes—Carbo-salinoid, Borosalinoid, and Chloro-salinoM—contrary to the teaching of
Mohs and his followers, who made these characters the
basis of a class-distinction.
It should be added that the
species of all these various tribes have farther to be ar¬
ranged in genera, and to complete the system require a
binomial Latin nomenclature.
3. In the study of the various Species of the order of
Silicates, notice was in every case taken not only of the
specific gravity of the species, but of the relations between
this and its equivalent or so-called molecular weight, as
shown in what is generally known as its atomic volume,
calculated by the formula p~-d=v.
For the purpose of
thus comparing related species it was necessary to fix a
simple unit for p. As we have since said in the study of
the species of Classes II and III.: “ We assume as the
unit for p a weight including that of H = i’o, of Cl=35>5,
or of 0-P2 = 8o.
By thus adopting a combining weight
of 8'0 for oxygen as a basis, we get a unit which gives a
common term of comparison for oxides, sulphides,
chlorides, fluorides, and for intermediate compounds like
the oxysulphides and oxyfluorides common in native
species.
It is, of course, a hypothetical unit wh:ch, for
elemental species and for fluorides, chlorides, &c., corre¬
sponds with the normal vapourous species ; but for oxid¬
ised species is some fradtion thereof, as in the cases of
water-vapour, H20, of spinels, and other oxides.
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“We may readily extend this system of hypothetical 'n
units from silicates to carbonates, sulphates, phosphates,
and more complex species by dividing in all cases the
empirical equivalent weight by twice the number of
oxygen portions (0=i6-o), plus the number of chlorine or
fluorine portions. We have for example :—
Forsterite .
Calcite
Karstenite .
Gypsum ..
Apatite ..

SiMg204 = 140 = 8
CCa03= 100 = 6.
SCa04= 136 = 8.
SCa04'2 (H20) = 172 = 12 ..
3(P2Ca308)'CaF2 = 9o8 = 50

p-

I7‘5°
16-66

17-00
I4'33
i8-i6
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ammonio-cobalt bases give numbers of 500 and upwards,
and, in the case of a certain metaphosphate, equal 2540.
The complex potassio cobaltic nitrite is represented by a
formula giving an equivalent weight of not less than 958.
These weights are surpassed by those deduced for the
complex silico-tungstates and phospho-tungstates, our
knowledge of which has been much extended by the late
researches of Wolcott Gibbs on what he has called “ the
complex inorganic acids.” Therein he has made known
the existence of progressive or homologous series, the
successive terms of which differ by 2W03, and rise from
4W03 to 24W03, and even 6oW03; having formulae
from which the minimum molecular weights deduced are
represented by many thousands, H = i.
Thus the golden
insoluble crystalline compound of tungsten, oxygen, and
sodium, described by Wohler, is probably, according to
Gibbs, i6W03-4W02-7Na20 =5,002, while to another
crystalline species, soluble in water and hydrous, he as¬
cribes the formula,—

“ In the writer’s late essay on “ A Natural System in
Mineralogy,” the values of p have been thus determined.
These silicates are there represented by a new notation
which employs symbols in small letters to represent
quantivalent ratios; the combining weights of the ele¬
ments being divided by their valency, and in all cases
followed by their coefficients.
The formula of forsterite
6oW03.3P205.2V205.V02.i8BaO-(-i44H20 = 20,058.
thus becomes (mgjsi^Oa, that of orthoclase, (kja^sijzJoie,
and that of topaz,- (al3si2)o4fj.
This, according to him, has “the highest molecular
“ While a similar unit is equally applicable to all haloid weight yet observed.” The studies of Gibbs and of many
species, it has been found more convenient for the metal¬ others whose work in this field has been briefly
line species which constitute Class I., including unoxid¬ summarised by the writer (“ Mineral Physiology,” pp.
ised metals and their compounds with one another, and 386—389), unite in showing that a great complexity of
with arsenic, antimony, sulphur, selenium, and tellurium, composition may exist in definite crystalline compounds,
to divide the formula by the sum of the valencies therein and moreover, that very small portions of different sub¬
represented; so that for all such species the unit p gives stances may not only occur as necessary elements in such
not the mean integral weight of an oxygen compound in a compound, but may even change essentially its chemical
which 0 = 8, but that of the element corresponding to relations.
Thus, in a complex tungstate containing
S = 16, to Fe = 28, to Ag = 108, to As = 25, Sb = 40,
I2W03 = 2784, the addition of Si02 = 6o suffices to deter¬
and Bi = 69-3,’'* represented respectively by sI} fex, agr, mine the production of a new type with changed basicity.
asr, sb^ and bi^
In like manner the addition to a compound, containing
4. The law of condensation and of expansion by 24W03 = 5568, of P205 = i42,givesa new and distindt acid
volumes, familiarly known in the chemistry of gases and type.
Moreover, oxygen in these bodies may be in part
vapours at ordinary pressures, is, as the writer has en¬ replaced by fluorine ; while platinum, selenium, tellurium,
deavoured to show, still further exemplified in the case of and many other elements may enter in small but definite
the very dense vapours into which, under much greater amounts into the polytungstates and polymolybdates, as
pressures, liquids like water, alcohol, hydrocarbons, and,
well as organic radicles, such as methyl, ethyl, and phenyl.
theoretically, all chemically stable liquids, pass when These remarkable results are regarded by Gibbs as forming
heated sufficiently ; that is to say above their so-called “ a new department of inorganic chemistry.” In com¬
critical points, when they necessarily assume the vapourous menting upon them, however, it has been elsewhere
condition.
The conversion of all gases and vapours by said:—
reduction of temperature and augmentation of pressure
“ It will be remembered that I had already, in 1853,
into liquid and solid forms, helps us to understand that proclaimed that the whole chemistry of solids and liquids
the same laws of combination by weight, and of condensa¬ is only intelligible when regarded as a history of just such
tion or integration of volume, apply alike to gases and complex inorganic acids and salts; that the distinction
vapours on the one hand, and to liquids and solids on the between organic and inorganic chemistry is no longer
other.
The relation of condensation (represented by tenable ; that the same principles of homology and polyspecific gravity) to equivalent weight, which thus becomes merism are applicable alike to the bodies of the carbon
a faCt of fundamental importance, is shown by comparing series and the silicon series ; that the native crystalline
the quotient got by dividing the received equivalent (so- carbonates, or carbon-spars, are polycaibonates, with
called atomic or molecular) weight by the specific gravity ) equivalent weights of not less than from 1500 to 2500;
of the body as determined for all liquid and solid species, that the pyroxenes, felspars, and tourmalines are poly¬
taking water as unity, as in the formula pA-d = v. The silicates of equally complex constitution, and are repre¬
equivalent weight p is, as we have seen, that deduced
sented by formulae which show the existence among them
from the empirical chemical formula calculated from both of polymers, probably homologous, and of anisomeric
hydrogen as unity.
homologues. These conceptions, all of which were ex¬
Thus hydrogen being i = H, the equivalent weight of plicitly set forth and defended in 1852 and 1853, underlie
carbon dinoxide, whether as gas, liquid or solid, is assumed the writer’s philosophy of the mineral kingdom, as then
as 44 = C02 ; that of water, in any of its states, is taken enunciated, and as persistently maintained to the present
as 18 (or, more exactly, I7'g6) =H20, and that of the date.”*
various forms of silica as 6o = Si02; while that of car¬
5. It was not, however, till a much later date that a
bonate of lime, whether as calcite or aragonite, is farther attempt was made to fix the integral weight, as I
100 = CCa03. These weights in the case of gaseous bodies have designated the so-called molecular weight of solid
are really the weights of equal volumes, compared with species. By extending to such species the law of equi¬
that of hydrogen at the same temperature and pressure, valent volumes, the conclusion was reached that their
and are truly equivalent weights.
The law of condensa¬ integral weights were even far greater than had been
tion, however, shows us that, in the case of liquid and suspe&ed by the writer in 1853. In fadt, that of water
solid species, we have to deal with much more complex itself, the unit of specific gravity for liquids and solids,
formulae than these. In fadt, the minimum equivalent
being, in round numbers, 21,400,! the weights for these
weights deduced from analyses of the chlorides of the
* “A New Basis for Chemistry,” 2nd Edition, § I3g ; also the
author on “ Chemical Integration," American Journal of Science,
August, 1887.

* “ A New Basis for Chemistry,” 1887, §27.
+ In liquid water 1192 volumes of water-vapour at standard tem¬
perature and pressure are condensed into a single volume, which, if
H20 = l7'g6, gives an integral weight of 21.408; but in view of the
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various species must be as much greater as their specific
gravities are higher than this unit. We thus find that
the solid forms of carbon dinoxide and silicon dinoxide,
of carbonate of lime, and even of the ammonia-cobalt
salts, and the highest members of the polytungstate series,
represent in all cases polymeric or condensed derivatives
of the normal species, which is, for the most part, un¬
known, or appears, as in the case of C02 and H20, in a
gaseous form. A species like calcite, of sp. gr. 2729, is
represented by 584CCa03 or by 0584^584.0175^58,400.
In like manner other mineral species must be represented
by formulae more complex and weights far higher than
those deduced by Gibbs for his polytungstates. In the
case of such compounds, partial substitutions, and small
additions, affedting but slightly the centesimal composition
of a species, may nevertheless be essential to its chemical
constitution, as shown by Gibbs in the cases of silicic and
phosphoric oxides added to the polytungstates. In the
formula above assigned to calcite, with Ca584, the substi¬
tution of MgI0 would introduce into the species only 072
of magnesia. Such substitutions and small additions
would, however, if found in ordinary analyses of mineral
species, be disregarded as impurities not essential to the
composition. In like manner the small amounts of fluorine,
of chlorine, of hydrogen, of boron, and of phosphorus, so
often met with in native silicates, are not to be looked on
as accidental ingredients, but as essential parts of highly
complex integers. Farther and more critical chemical
analyses are necessary before we can fully know the con¬
stitution of dense insoluble species, and the great difficulty
is to decide how far these small portions of elements are
due to impurities, and how far they are elements
necessary to the constitution of the species, questions
which in many cases can only be solved by much care
and study.
6. The non-oxidised metalline minerals, embracing the
metals, their alloys, and all their compounds with sulphur,
selenium, tellurium, phosphorus, arsenic, antimony, and
bismuth, are, in the natural-historical classification of
Mohs and his followers, comprised in four orders :—
Pyrites, Metals, Glances, and Blendes (Pyrites, Metalli,
Lamprites, and Minia of Breithaupt). All of these we
have included in Class I., METALLACEAS, embracing
but a single order, Metallata, which is, however,
divided into two sub-orders. The reasons for including
the metals and their various alloys in the same order with
sulphides, selenides, tellurides, phosphides, arsenides,
antimonides, bismuthides, sulpharsenides, sulphantimonides, &c., are two-fold; first, the resemblances
between the typical and malleable metals, such as gold,
silver, lead, copper, nickel, and iron, and the elementary
metalline species, tellurium, arsenic, antimony, and bis¬
muth, are such that the compounds of these with the
metals above named cannot well oe separated from alloys.
Another reason is to be found in the complex nature of
many artificial products known to us as metals. Thus,
the cast-irons from the blast-furnace are compounds,
apparently homogeneous, of iron with small quantities of
sulphur or of phosphorus with silicon and with carbon,
while copper may, in like manner, contain small quantities
of phosphorus, of arsenic, or of silicon. These constitute
sulphides, phosphides, arsenides, silicides, and carbides
of iron and of copper, in which the amounts of the added
elements, though proportionally small, nevertheless
modify profoundly the charadter of the compounds,
affording additional illustrations of the principle insisted
upon above in speaking of oxidised species.
7. The division of the Metallata into two sub-orders,
uncertainty still prevailing as to the precise weight of oxygen, hydro¬
gen being unity, the number 21,400 is adopted as a close approxima¬
tion. In former publications by the writer, by an error in calculation,
instead of ng2H20 the formula of water has been given as i628H20,
which, with H20 = i7'g633, gave an integral weight of 2g'244- Tnis
mistake was corrected in a note on “ The Integral Weight oi Water,”
in the L. E. andD. Philos. Magazine for April, and in the American
Journal of Science for May, 1888. See also the author’s “ New Basis
tor Chemistry,” 2nd Edition, passim.
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which we have designated Metallometallinea and Spatometallinea, is based upon the radical differences which
distinguish the great groups of the Glances and the
Blendes. The first suborder, like the Glances, includes
alike simple sulphides like galena, argentite, chalcocite,
metacinnabar, stibnite, and molybdenite ; selenides like
eucairite and clausthalite ; tellurides like altaite, sylvanite,
and tetradymite; sulpharsenides like enargite; sulphantimonides like bournonite and stephanites; ulphobismuthides like empledtite and kobellite. To the Metallometallineae also belongs the order Pyrites of Mohs. This
not only includes the harder simple sulphides, as marcasite, pyrite, siegenite, and laurite, and as pyrrhotite,
chalcopyrite, and millerite ; but arsenides such as smaltite,
leucopyrite, and niccolite ; antimonides like breithauptite,
horsfordite, and dyscrasite ; sulpharsenides like arsenopyrite and cobaltite ; sulphantimonides like ullmannite ;
and sulphobismuthides like grunauite. In this same sub¬
order, for reasons already given, belong the metals and
alloys, including metallic arsenic, antimony, and bismuth,
and also the metallic forms of selenium and of phosphorus.
In the second sub order the metals are not represented
by any known species, but by the non-metallic forms of
selenium and phosphorus, and by the various modifications
of sulphur. This sub order includes, moreover, simple
sulphides like sphalerite, wurtzite, greenockite, hauerite,
oldhamite, cinnabar, and realgar; sulpharsenides like
proustite and tennantite; and sulphantimonides like
pyrargyrite and miargyrite. The opacity and lustre of
the compound species of the first sub-order, and their
occasionally sedtile character, connedt them closely with
the typical metals. On the other hand, the transparency,
the absence of metallic lustre and aspedt from the species
of the second sub order recall the physical charadters of
oxides like zincite, cuprite, and senarmontite, with which
they are connedted through the oxysulphides, voltzite and
kermesite. It is to recall these resemblances to the sparry
Oxidates that we have called this sub-order Spatometallinea. It is worthy of note that not only the ele¬
ments selenium and phosphorus, but the sulphides of
mercury and of antimony, are found in two distindl specific
forms, and belong to both of these sub-orders ; and there
seems some reason to believe that under the head of
fahlerz, or gray copper, may be included, besides the
species belonging to the Spatometallineae, others which
pertain to the Metallometallineae.
7. In proceeding to divide into tribes and genera the
various groups of species indicated in the preceding review
of the order of Metallata, we are guided alike by the com¬
position, as shown by chemical analysis, and by the
physical charadters of hardness and condensation. The
latter, as indicated by the value of v, calculated for the
elemental unit as already defined (§ 3), is the reciprocal
of the coefficient of condensation. This value will be
seen to diminish with the increase of hardness of the
species, as represented by degrees given on the scale of
Mohs, in which the hardness = H = i’o .... io’O.
(To be continued).
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By THEODORE WILLIAM RICHARDS.

In the Report of the Committee on Eledtrolysis made to
the British Association at Birmingham, of which an ad¬
vance copy has been received by Professor Cooke through
the kindness of Dr. Oliver Lodge, a diredt determination
is given of the ratio between the atomic weight of copper
* Contributions from the Chemical Laboratory of Harvard College.
From the Proceedings of the American Academy of Arts and Sciences,
vol. xxiii
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and that of silver, based on the electrolytic experiments
of W. N. Shaw. As the value of the ratio thus obtained
is quite different from that usually accepted, it seemed to
Professor Cooke desirable that the results should be con¬
firmed by a direct chemical method, and the writer was
intrusted with this investigation.
Of the work worthy of consideration which has thus far
been done upon the atomic weight of copper, first in chro¬
nological order comes that of Berzelius,* who made two
determinations of the weight of copper formed by the
reduction of pure cupric oxide by hydrogen.
He found
the percentage of copper in this compound to be 79-823+
0*002. This corresponds to an atomic weight of 63-15+
taking oxygen = 15-963, with Clarke.
Tne next deter’mination was by Erdmann and Marchand,f who used the
same method.
They found the percentage of copper in
cupric oxide to be 79 8645 i 0-0038 as a mean of four
determinations,—a value wnich makes Cu = 63-316.
Millon and Commaille,^ in three determinations,—which
did not, however, closely agree with one another,—found
the relation, CuO : Cu=ioo : 7Q'77^7 ; and calculating
from this relation the atomic weight of copper, the value
62-979 is obtained. Dumas§ made several determinations
of the reduction of cupric oxide and the synthesis of cu¬
prous sulphide, and calculates the value 00 = 63-5.
Hampe,|| whose work gave the most concordant results
thus far secured, obtained from three determinations of
the percentage of copper in cupric oxide the mean value
of 79'8347 + 0-0013, and from two analyses of anhydrous
cupric sulphate by eledlrolytic precipitation he found the
proportion
CuS04 : Cu = ioo : 39725 + 0-0007.
The
atomic weights of copper from these two methods are
respectively 63-197 and 63-173.
This was in 1874 ; and the subjedt has rested undisturbed
until last year, when W. N. Shaw, in the paper before
referred to, sought to prove the accuracy of Faraday’s
law of electrolysis in atomic proportions, by means of the
adtual weights of silver and copper deposited in cells in
the same circuit. For the particulars of his method the
Report of the Committee on Eledtrolysis should be con¬
sulted ; it is sufficient here to say that as the mean of
many determinations he finds the ratio of the silver and
copper precipitated to be 3'3998i : I* Correcting this
result for variations in current density, he obtains the
value 3 -39888, and finally adopts the practically identical
value 3-400, which makes the ratio Ag:Cu = i7:io
This last value makes ^ = 63-333, while° the corrected
value gives as the atomic weight the quantity 63Below is a summary of all the results :—
Berzelius, from CuO
.
Erdmann and Marchand, from CuO
..
Millon and Commaille, from CuO..
..
Dumas, from CuO and Cu2S.
Hampe, from CuO.
n
from CuS04
.
W. N. Shaw, by relation to silver..

>»

>»

i)

corrected ..

®3'x53
63316
62- 979
63- 5

63-x97
63-173

63333
63-360

The most obvious chemical method for the determina¬
tion of the relation of the atomic weights of silver and
copper is by the precipitation of silver from a solution of
a pure silver salt by means of pure copper; and this was
the method adopted in the present determination.
Hampe, in his work on the atomic weight of copper, at¬
tempted the same method, but reje&ed it for two reasons,
the first being that the silver dissolved, or appeared to
dissolve, to a slight extent in the hot water used for
washing ; and the second being that it was impossible to
prevent copper from coming down with the silver, no
matter how long the precipitate was digested with the
*
+
t
§
N

Poggend. Annalen, viii., 177.
Journ. f. Prakt. Chem., xxxi., 389, 1844.
Fresenius's Zeitschnft, ii., 475,1863.
Ann. d. Chitn. et Phys. (3), lv., 129.
Frescnius’s Zeitschnft, xiii., 352, 1874.

argentic nitrate solution. As will be seen, however, both
of these difficulties have been entirely overcome.
The silver salt selected for the precipitation was the
nitrate, on account of its ready crystallisation, its easy
solubility in water, and the facility with which it can be
obtained pure.
For the preparation of the salt used in
the work, ordinary pure argentic nitrate was crystallised
many times from hot water, and finally fused for two
hours in an air-bath kept at 205° C.—a few degrees above
its melting-point.. This preparation was a white trans¬
lucent substance interspersed with transparent crystals,
dissolving completely in water, and giving a colourless
solution which was wholly neutral.
The copper used was prepared by eledtrolysis from
cupric sulphate, through the kindness of Mr. Wilson, of
the University Press. It was cut into small pieces, and
these were digested in succession with weak potassic
hydrate, dilute sulphuric acid, and then a very larc-e
amount of water. The copper was then boiled with water
for about half an hour and washed with a large amount
of distilled water, then dried and reduced at a low red
heat by means of perfedtly pure hydrogen, and allowed
to cool in a stream of the gas. The metal thus prepared
had a beautiful red metallic lustre, and showed no trace
of oxidation after keeping a month.
Before use it was
dried in an air-bath at no°, allowed to cool in a desiccator,
and weighed by itself on a balance which was distinctly
sensible to a twentieth of a milligramme. In addition to
receiving the treatment described above, the copper used
in the fifth and sixth experiments was oxidised in a stream
of pure air for half an hour, and then again reduced by
hydrogen ; but the concordance of those two results with
the others shows that this precaution was not necessary.
In a few preliminary experiments it was found that on
the temperature of the solution, and on the temperature
alone, depended the regularity with which the silver was
piecipitated by the copper. At go° the deposition is very
rapid, nitrous fumes are evolved, and a large amount of
copper comes down with the silver. As the temperature
of the solutions used is lower, the reaction becomes less
rapid, and the amount of copper deposited with the silver
less, until at ordinary temperatures it is comparatively
small; and below o° the silver comes down absolutely
pure, and not the least evolution of gas is observed. One
of the difficulties of Hampe can then be overcome by
keeping the beaker containing the solution in a freezing
mixture; and the perfect definiteness of the reaction,
which before might have been questioned, is thus esta¬
blished. The duration of the reaction at -1° is from
twelve to twenty-four hours, according to the dilution of
the argentic nitrate. The more dilute the solution is, the
longer the precipitation takes, and the more finely divided
is the deposited silver; but when the solution is very
concentrated the reaction is completed in a comparatively
ehort time, and the silver comes down in a beautiful
compact crystalline crust, which takes the form of the
copper.

Tlie silver which was formed was collected in a Gooch
crucible and washed with cold water, of which less than
250 c.c. were necessary to give a filtrate in which no trace
of silver or copper could be detected.
The faCt that the determinations given below agree so
exactly with each other is of itself proof that no silver
was dissolved,—first, because the precipitate in the
different experiments was of very different degrees of
fineness; and secondly, because the precipitate°in each
experiment was washed with a different amount of water,
the silver of the last experiment having at least four time*
as much water passed over it as that of the first. And
the faCt that the results are not affeCted by either circum¬
stance shows clearly that no perceptible amount of silver
could have been dissolved ; for if so, the loss must have
varied both with the condition of the precipitate and with
the amount of the wash-water.
The different result ob¬
tained by Hampe was probably the effect of hot water on
a very finely divided precipitate.
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Relation of Stiver to Copper.
Atomic weight Cu.
Ag = 107-675.
Ag = 108.

No. of
Expt.

C.c. HaO
used.

Weight Cu
taken.

Weight Ag
formed.

Equivalent.
Ag2 : Cu = 1: n.

I.
2.

20

0-53875
0-56190
I -00220
I-30I35
0-99870
I-02050

1-8292
I -9076
3-4016

0-29452
0-29456
0-29462
0-29462
0-29457
0-29456

63-618
63-624
63-639
63-638
63-628
63-623

63-427
63-432
63-447
63-447
63-437
63 ’434

0-29457

63-628

63-437

3*
456.

25
120
30
20
25

4HI73
3-39035
3-4646

Average

..

very nearly that found by Dumas from cuprous sulphide,
and it falls within the limits assigned by L. Meyer and
Seubert as the possible error of the accepted value.

The silver, whether in crystalline plates or in crystalline
powder, formed a very convenient precipitate with which
to work ; it was easily transferred and easily washed, did
not adhere to the glass, and was in every way adapted for
quantitative work.
The conditions of the following experiments as regards
the quantity of water and the excess of argentic nitrate
used above the amount required to dissolve the copper,
were varied as much as possible. In some deteiminations
barely enough of the argentic nitrate was used to effedt
the solution, while in others the excess of the silver salt
amounted to nearly 2 grms. The time allowed the re¬
actions was also varied from twenty-four to seventy-two
hours.
The mean value, 63 437, has a greatest variation of
o'oi, and a probable error of + 0-0023.

OBITUARY.
JULES

*

The value obtained by Shaw was ..
..
,,
„
,,
corrected..
The value given by Clarke is..
..
..

63 333
63360
63-173

It remains only to prove the absolute purity of the
copper used and the silver formed.
The only metals
which could affedt the atomic weight of copper to an ap¬
preciable extent, if present in traces, are bismuth and
silver. The former was tested for with great care, using
a delicate spedtroscope, and not the faintest trace of the
very well-defined blue bismuth line was apparent; further,
ten grms. of the copper were dissolved in nitric acid, a
little potassic hydrate added to the diluted solution, and
the whole boiled and shaken for three hours. According to
Hampe, all the bismuth present will be found in the basic
precipitate; this was tested qualitatively for the metal,
and not a trace was found. The solution of a portion of
the copper in pure nitric acid gave not the faintest trace
of opalescence with hydrobromic acid, excess of ammonic
hydrate, or baric chloride. A grm. of the copper was
tested for arsenic and antimony in a Marsh-Berzelius
apparatus, and no trace of a mirror was obtained. As the
presence of so much copper would cause the generator to
run too rapidly, the solution was treated with just enough
potassic ferrocyanide to effedt precipitation, and the
colourless filtrate was run into the apparatus. This method
has been found to give good results. The copper and
the precipitated silver each dissolves in nitric acid without
leaving a trace of residue.
If the copper is pure, the only possible impurity which
the silver could contain is copper, and this was tested for
with great care in each precipitate by dissolving one to
two grms. in nitric acid and adding excess of ammonic
hydrate. In no case was the slightest blue colour noticed,
and as under the same circumstances the tenth of a milligrm. of copper gave a distindt bluish tinge it may be
assumed that the silver contained no copper. This method
is a convenient one for the preparation of chemically pure
silver, and avoids the necessity of fusion and the con¬
comitant absorption of oxygen and possible admixture of
silicic anhydride.
Although the value of the atomic weight of copper ob¬
tained, 63-44, does not exadtly coincide with Shaw’s
results, it is at least very much nearer to them than is the
old accepted value of 63-17; especially if we take his
result as corredted for current density, The new value is

HENRI

DEBRAY.

We much regret having to put on record the unexpected
death of the distinguished chemist Jules Henri Debray,
which took place on July igth.
The deceased was the
pupil, assistant, and intimate friend of the late illustrious
Sainte-Claire Deville, and became his successor, both
officially and in the development of his ideas on dissocia¬
tion. The activity of the late savant was incessant and
manifold. He was a Member of the Academy of Sciences,
Professor at the Paris Faculty of Sciences, “ Miitre de
Conferences ” at the Higher Normal School, Assayer to
the “ Garantie ” of Paris, Vice-President of the Society of
Encouragement for National Industry, Member of the
Higher Council of Public Instruction and of the Consulting
Committee of Arts and Manufacture. He had reached the
age of sixty, but was in the enjoyment of full health and
vigour.

CORRESPONDENCE.
ESTIMATION

OF SULPHUR IN

IRON

AND

STEEL.
To the Editor of the Chemical News.
Sir,—In the

Chemical News (vol. Iviii., p. 59) there
appears a letter from Mr J. Jas. Morgan, in which he
disputes a statement made by the authors that a colori¬
metric method for the estimation of sulphur in steel
(devised by Mr. Parry and published by Mr. Morgan in
the Chemical News, vol. lvi., p. 13), does not admit of
accurate comparison with the standards, owing to a
portion of the PbS formed precipitating. In his quotation
are substituted for an illustrative percentage, 0-05, the
figures 0-03. The authors can only reiterate their expe¬
rience of the method.
Mr. Morgan states under three heads the causes which,
in his opinion, led to the failure of the authors to obtain
accurate results.
We repeat our statement that the
process was carried out under the “ prescribed conditions."
The solutions were not hot, nor even w-arm. The com¬
parisons were made at once. The acetate solution was
of the exadl strength recommended by Mr. Morgan. In
their own method the authors specify cold solutions and
rapid comparison, whereas Mr. Morgan laid no stress on
these points in the article which he published. If it is
claimed that the latter will distinguish a steel containing
0-025 from one containing 0-05 per cent, the authors do
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not dispute for a moment that such is the case, but a
nearer approximation than this cannot be relied upon,*
whereas the authors’ method gives results much nearer
the truth.
Messrs. Parry and Morgan evolve a small volume of
H2S into a flask without any attempt to remove the air,
and the oxygen in the latter is thus in contacff with the
H2S both in the flask and during its passage through the
acetate solution, under which conditions the danger of a
variable decomposition of the H2S is obvious.
The cause of the precipitation is the motion communi¬
cated to the liquid by the passage of the evolved gases.
In addition to particles of PbS suspended in the liquid,
the end of the inlet tube and the surface of the Nessler
tube at the point of contadt of the liquid with the air are
always coated with PbS.
The authors agree with the statement that the principle
involved in both methods is the converse of that used for
the estimation of lead in water; but in the metnod
described by Mr. Morgan the conditions necessary to
obtain reliable results are departed from. In the authors’
process these conditions are stridtly adhered to. Few
chemists would attempt to determine the lead in water
by producing the colour with a stream of H2S gas. A
small volume (2 c.c.) of a strong solution is invariably
used by experienced water analysts.
However, the approximate colorimetric method detailed
by the authors was of very secondary importance com¬
pared with their volumetric process headed “ Method II.”
This method, without loss of accuracy, yields in two
hours a result hitherto occupying two days to obtain.—
We are, tic.,

J. O. Arnold.
Henry J. Hardy.
The Laboratory, Bank Street,
Sheffield, August 7, 1888.

ESTIMATION

OF

TANNIN.

To the Editov of the Chemical News.
Sir,—In the estimation of tannin in barks and bark ex¬

tracts by the “ gelatin process ” is it not possible that
erroneous results may be obtained by the presence of iron
in the solution ? I find that if potash alum be added to a
watery solution of gelatin and then ferric chloride added,
that a gelatinous brown precipitate is formed, and that
the solution has no colour, but is quite clear, thus showing
that no iron is in the supernatant liquid. What is this pre¬
cipitate and what is it caused by ?—I am, &c.,

“Young Analyst.”

CHEMICAL

NOTICES FROM
SOURCES.

FOREIGN

Note.—Alldegrees of emperature are Centigrade unless otherwise
expressed

Comptes Rendus Hebdomadaires des Seances de VAcadernie
des Sciences. Vol. cvii., No. 4, July 23, 1888.
Remarks on the Determination of Nitrogen in
Vegetable Soils.—M. Berthelot and G. Andre.—The
authors conclude that in a soil poor in nitrates the deter¬
mination of nitrogen by means of soda-lime may be exe¬
cuted at once with safety.
Analysis of the
This analysis refers
present as nitrate,
quantity found was

Water of the Nile.—A. Muntz.—
merely to the proportion of nitrogen
which is not high. The greatest
4’og m.grms. nitric acid per litre,

7J

corresponding to 7-62 m.grms. potassium nitrate, a
quantity which falls short of the values found for other
rivers.
Boussingault has found 11 m.grms. potassium
nitrate per litre of Seine water. It does not, therefore,
seem that the nitrates contained in the water of the Nile
can be regarded as the principal cause of the fertility of
Egypt. Its power of producing a succession of abundant
harvests must be sought in the deposits of mud.
Researches on Some Salts of Rhodium.—E. Leidie.
—The author describes the double ammonium-rhodium
chloronitrate, rhodium sesquisulphate, and the double
rhodium-potassium, rhodium-sodium, rhodium-ammonium,
and rhodium-barium oxalates.
A New Method of Determining Lithium by Means
of Fluorides.— A. Carnot.— The spectroscope gives
valuable indications for the qualitative detection of lithia,
but a comparison of the intensity of the speCtral rays
gives merely a doubtful approximation as to the proportion
of the metal, especially if more than a few m.grms. per
litre are present. The reagent used is ammonium fluoride.
As the commercial salt is often contaminated with fluosilicate it is purified as follows :—Some grms. of the salt
are dissolved in a small volume of water, a double volume
of ammonia is added, the whole is boiled for a few
seconds, let cool, filtered, and washed with ammonia.
The silica is thus eliminated and we have the fluoride in
a strong arnmoniacal solution, which is preserved in a
covered platinum crucible.
If we have in solution a few
decigrms. at most of a salt of lithium with quantities of
other alkaline salts not more than ten or fifteen times
greater, we operate as follows:—The solutionis reduced
to a few c.c. in a tared platinum capsule ; ammonium
fluoride and an excess of ammonia are added up to a
volume of 15 to 20 c.c. The whole is well mixed and let
settle, when there is formed a white gelatinous precipitate,
scarcely visible, of lithium fluoride, which partly adheres
to the bottom of the capsule. The next day it is complete,
when we decant almost all the liquid upon a very small
filter and pour in its place a few c.c. of arnmoniacal water
and ammonium fluoride, stir up with a platinum spatula
and let settle.
Soon afterwards we make a second and a
third decantation and wash the filter with a few drops of
the same reagent.
Thus we remove all the soluble
alkaline salts, and we have, partly on the filter and partly
in the capsule, all the lithium salt imbued merely with
ammonia and ammonium fluoride. The volatile matter
is expelled at a very gentle heat, the filter is burnt, the
ash treated with a few drops of dilute sulphuric acid, and
all the liquid is collected in the tared capsule. It is
evaporated and ignited gently until all acid vapours have
completely disappeared and the residue is weighed as
neutral lithium sulphate. To take account of the solubilty
of lithium fluoride in the arnmoniacal liquid its total volume
is measured, ranging from 30 to 50 c.c. According to
former results, and remembering that the washing waters
remained in contadt with the precipitate for a short time
only, we may admit that 10 c.c. of the liquid contains
approximately 2 m.grms. lithium fluoride = 4 m.grms.
sulphate or 1 m.grm. lithia. The quantity thus calculated
is added to that weighed diredtly.
Certain Hydrates of Potassium Ferrite Crystallised
in the Dry Way.—G. Rousseau and J. Bernheim.—The
authors establish the existence of three successive
hydrates, characterised by their different dissociationtensions.
Determination of Glycerin by Oxidation.—V. Planchon.—The author notices the extreme ease with which
this substance is completely burnt by potassium perman¬
ganate in an acid solution, being converted into water and
carbon dioxide according to the equation—

C3H803 + 70 = 3C02+4H20.

Fie mixes 100 c.c. of a solution containing 0^5 grm.
glycerin with 4-2 grms. of powdered permanganate, and
* It is not, however, possible to distinguish with certainty a steel 1
100 c.c. of water containing 15 grms. sulphuric acid. On
containing o'io from one containing o’i25 per cent.
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heating gently, carbonic acid begins to escape about 40°.
At higher temperatures the escape is more abundant, and
at ioo° the total carbonic acid is eliminated.
On Yttrium and Sodium Chloride, Bromide, and
Sulphide.—A. Dubois.—A study, chemical and optical,
of anhydrous crystalline yttrium chloride, of the corre¬
sponding bromide, and the crystalline double yttrium and
sodium sulphide.
On Anagyrine.—E. Hardy and N. Gallois.—Anagyrine
is the aflive principle of Anagyris fcetida, a poisonous
plant growing in Algeria. Anagyrine is an amorphous
yellow substance, soluble in water, alcohol, and ether.
With acids it forms definite crystalline salts, and gives
precipitates with mercuric chloride, and with gold and
platinum chlorides. In warm-blooded animals it produces
vomiting, shivering, slackening of the respiratory move¬
ments, and ultimately stoppage of the heart.
Adtion of Aniline upon Epichlorhydrine.—Ad. Fauconnier.—In a former memoir the author described an
oily base which he had obtained by the reaction of these
two bodies, the hydrochlorate of which answers to the
formula CjjHao^C^O.
He has since obtained this
compound in a crystalline state, and assigns to it the
formula C15H18N2O.
He regards it as an alcoholic
hydroxyl, possessing at the same time twice the function
of a secondary base.
Constitution of Spongine. — Pierre Zalocostas.—
Spongine is the nitrogenous organic matter of sponges.
It approaches closely in its constitution to the collagenous
bodies.
Volatile Bases of Cod-Liver Oil, Butylamine,
Amylamine, Hexylamine, and Dihydrolutidine.—
Arm. Gautier and L. Mourgues.—The authors give a
description in detail of^the above-mentioned bases. They
remark that dihydrolutidine is moderately poisonous.
Neutralisation of Malonic Acid
—M. Massol.—The author’s results
tralisation-heats of malonic acid are
oxalic acid, but higher than those of

by Soluble Bases*
show that the neu¬
lower than those of
succinic acid.

Preparation and Properties of Ethyl Fluoride.—
H. Massan.—The author remarks that hitherto no re¬
searches of moment have been published on the fluorine
compounds of the fatty series. Ethyl fluoride is a com¬
bustible gas, burning with a blue flame if pure. A trace
of ethyl or methyl chloride gives the flame a green colour.
In the combustion of ethyl fluoride there are produced
copious fumes of hydrofluoric acid, which corrode the
tube. In presence of an excess of oxygen it detonates
violently on contadt with a flame. If heated to iooc in a
sealed tube, along with a very dilute solution of potassa,
the compound is decomposed, yielding potassium fluoride,
alcohol, and ether.
Acid Dimethyl-aniline and Diphenylamine Sul¬
phates. General Reaction of the Acid Sulphates of
some Aromatic Bases.—Leo Vignon.—The formation
of the monosulpho-conjugated acids of dimethyl-aniline
and diphenylamine obtained on heating the acid sulphates
of these bases to 180° to igo° for two hours constitutes a
general reaction. Under the same conditions acid aniline
sulphate is transformed almost quantitatively into sulphanilic acid.
Formation-Heats of the Isomeric Bases Toluidine,
Benzylamine, and Methyl-aniline.—P. Petit.
Polybasic Glycerinates. — M. de Forcrand. — These
two thermo-chemical papers do not admit of useful
abridgment.

Zeitschrift fur Analytische Chemie.
Vol. xxvii., Part 1.
Determination of the Ferric Oxide in Iron Ores by
the Tartaric Method.—L. Blum.—The author proceeds
as follows :—4 to 5 grms. of ore are dissolved. After
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separating the silica the liquid is diluted to 500 c.c. in a
measuring flask and 50 c.c. are drawn off with a pipette
for the determination of the iron. This portion is mixed
with so much tartaric acid that no precipitate may be
formed on the addition of ammonia. It is then diluted
with water and precipitated with ammonium sulphide.
The iron sulphide filtered off is washed with water con¬
taining ammonium sulphide, dissolved in dilute hydro¬
chloric acid, precipitated with ammonia, filtered, and
weighed as feiric oxide.
Discrepancies between the
results of identical samples may occur in consequence of
the presence of phosphoric acid and magnesia. To prevent
such errors the iron sulphide is precipitated in heat from
a very dilute solution, and it is allowed to settle in heat, half
an hour being sufficient.
Volumetric Determination of Sulphuric Acid.—A.
Gawalowski.—The author’s method, like those of C. Mohr
and A. Clemm, is founded on the transformation of the
sulphates by an excess of barium chloride, titrating back
the excess of barium by means of an alkaline carbonate.
The requisites are the solution of a barium salt, and that
of an alkaline carbonate. These solutions are standardised
by means of the solutions of a sulphate of known compo¬
sition, and an indicator which is sensitive to alkaline car¬
bonates. The solutions may be normal, semi-normal, or
deci-normal.
The sulphate to be analysed, which is
necessarily neutral, is dissolved in water. An acid salt,
or one containing free sulphuric acid, must be neutralised,
and if the solution is alkaline it must be neutralised with
hydrochloric or nitric acid. Of saline solutions a quantity
is used, representing 0*5 of the dry substance. Phenolphthalein is added (except the ammonia is present), and
the solution is afterwards neutralised, if requisite. An
excess of the barium solution is then added, say 1 to 1*5
c.c. of the semi-normal barium solution to i-ioth grm. of
the dry substance diluted with 30 to 40 c.c. of distilled
water, well stirred, let stand from fifteen to thirty minutes,
mixed with a few drops of pure alcohol, and titrated back
with the soda solution until there appears a distindt per¬
manent rose colour. The titration is best performed in
an Erlenmeyer flask set upon blue paper. If ammoniacal
salts are present the author uses lacmoid as indicator,
and conducts the titration in monochromatic light.
The Oil of the Seeds of Jatropha Curcas.—F. M.
Horn.—This oil is now (Chemiker Zeitung) used for
burning, soap-making, adulterating olive oil, and probably
for the preparation of alizarin oil. It is distinguished
from castor oil by being almost insoluble in alcohol by
its lower specific gravity and by its higher saponification
and iodine number.
Detection of Fahlberg’s Saccharine in Articles of
Food.—E. Bornstein.—A sensitive reaction may be
founded upon an observation communicated by Prof. Ira
Remsen in the American Chemical Journal. On heating
ortho-sulphobenzoic acid with resorcine and sulphuric
acid there is formed a compound analogous to fluorescein.
A small quantity of saccharine heated with a slight excess
of resorcine and a few drops of strong sulphuric acid in a
test-tube turns yellow, red, and then dark green, gives off
sulphurous acid in plenty, and enters into vigorous
ebullition, which continues for a short time after the
removal of the flame. This ebullition is reproduced twice
more, the liquid is let cool, diluted with water, and super¬
saturated with alkali, yielding a solution reddish by trans¬
mitted light, and displaying a strong green fluorescence
by reflected light. This fluorescence is so sensitive that,
in presence of o'ooi grm. saccharine the liquid can be
diluted to 5 to 6 litres without the recognition of the
fluorescence being in the least interfered with.
The
saccharine is best extracted from articles of food by means
of ether. Solids and sparingly soluble substances are
pulverised, moistened with a few c.c. of dilute sulphuric
or phosphoric acid, dried, and exhausted by shaking with
ether in a closed vessel. Fatty matter, if present, must
first be removed by treatment with petroleum ether.
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possible to obtain them in any quantity. As already
stated, the use of the Welsbach incandescent light has
created a new demand for these minerals, and with rare
prudence the parties interested quietly gathered a stock
before the demand was generally known. It is said that
there have now been accumulated more than 25 tons of
zircon, 10 tons of monazite, 6 tons of cerite, and thou¬
sands of pounds of samarskite and other minerals. As a
consequence zircon is now offered at less than 10 cents a
pound, monazite at 25 cents, and samarskite at 50 cents,
and many of the uncommon minerals at equally low rates.
It is said that the zirconia in one ton of zircon would, if
used alone, make half a million Welsbach burners, but
several other minerals are mixed with it to produce
varied and beautiful effects of colour in the light.—

The Rarer Minerals.—At a recent meeting of the
New York Microscopical Society, Mr. George F. Kunz,
the able mineralogist of Messrs. Tiffany and Co., of New
York, exhibited sand from Brindletown, Burke Co., N.C.,
containing monazite, which is a phosphate of cerium,
lanthanum, didymium, and thoria, of which it contains
from o to 17 per cent, and also exhibited monazite sand
from Caravelhas, Brazil. He stated that the demand for
these minerals had greatly increased of late, owing to the
rare earths—zirconia, thoria, glucina, &c.—which they
contain, and which are now used for the mantle or hood
of the new incandescent gas burner invented by Dr.
Carl Auer, called the “ Welsbach ” light. This increased
Engineering and Mining Journal.
consumption has led to a search by the collectors and
dealers in England, Germany, France, Russia, Norway,
and Brazil, and more especially in the United States, and
CITY AND GUILDS OF LONDON INSTITUTE.
so thorough has the search been that the prices of mine¬
rals which were considered rare a short time ago are now
TECHNICAL COLLEGE, FINSBURY.
quoted at one-tenth to one-hundredth of former figures.
The minerals containing these earths are—Lanthanite,
S. P. THOMPSON, Principal.
sipylite, tysonite, uranothorite, orangite, thorite, clevite,
DAY DEPARTMENT for Students not under 14 years
beryl, yttrotantalite, alvite, erdmannite, cerite, monazite,
of age.
xenotime, fergusonite, aeschynite, allanite, zircon, euThe College Courses of Instruction in Laboratory, Ledture-Room,
Workshop, and Drawing Office, for Mechanical Engineers, Eledtrical
dialyte, euxenite, samarskite, gadolinite, and bodenite.
Of these beryl, cerite, monazite, xenotime, allanite, and OGTioeBERanddTeChniCal Chemists’ COMMENCE on TUESDAY,
zircon have been obtained in large quantities. Sipy¬
Chemical Laboratories, specially organised for Instruction in Tech¬
lite, orangite, and thorite are especially sought for.
nical Manufacturing Processes. Feefor Session, inclusive of Labor¬
atories,
"Workshops, and Drawing Office, £g.
Monazite has been found at the following localities :—
The Entrance Examination will take place on Wednesday, Sep¬
At Villeneuve, Ottawa County, Canada, a crystal of tember 26th, at Ten o’clock a.m.
14J pounds; Alexander County, N.C., at Milholland’s
Scholarships of £30 a year each, and the Holl Scholarship of £20
mill; Amelia County, Va., in 20-pound crystals ; Norwich, a year, all tenable for two years, will be awarded (in accordance with
the several schemes) on the results of the Entrance Examination.
Conn.; Ural Mountains, Tavetch (var. turnerite), Mount
For particulars of Scholarships and programmes of Instruction
Sored (var. turnerite), Binnenthal, Switzerland, Southern
apply at the Technical College, Leonard Street, City Road, E.C., or
at
Gresham College, E.C.
Ural, River Samarka, Arendal, Norway, but at all these
JOHN WATNIEY,
| „
„
localities the occurrence is of mineralogical interest only.
WALTER S. PRIDEAUX. } Hon' becsIn Burk, Polk, and McDowell counties, North Carolina;
at Glade Mine, Georgia, and at Caravelhas, Bahia, Brazil,
OWENS COLLEGE, MANCHESTER.—
it can be obtained in the form of sand in commercial
PROSPECTUSES for the SESSION 1888-89 are NOW
quantities. In the North Carolina gold gravels of Ruther¬
READY.
ford, Polk, Alexander, Burke, McDowell, and Mecklenberg
I. DEPARTMENT of ARTS, SCIENCE and LAW.
II. DEPARTMENT of MEDICINE.
counties, monazite is found in considerable quantities in
III.
DEPARTMENT for WOMEN.
small brown or greenish or yellowish brown monoclinic
IV. DEPARTMENT of the EVENING CLASSES.
crystals, associated with chromite, garnet, zircon, anatase,
V. SCHOLARSHIPS, &c., (value £12 to £100 per annum).
corundum, menacanite, xenotime, fergusonite, epidote,
Apply to Mr. Cornish, Piccadilly ; or at the College.
columbite, samarskite, and other materials.
With these
HENRY WM. HOLDER, M.A., Registrar.
associations have been found several of the North Caro¬
\A7_ILLIAM FOX, Analytical Chemist,
lina diamonds, and from these localities will be furnished
VV
LABORATORY:
tons of monazite within the next twelve months. The
4, GREAT TOWER STREET, LONDON. E.C.
Brazilian monazite is found at Caravelhas, Bahia, where
Analyses of Oils, Pigments, Varnishes, &c.
its existence was made known about eight years ago by
Dr. Orville A. Derby, geologist of Brazil. It occurs in
R
MERRY,
large quantities as a beach sand almost free from other
minerals, as if concentrated. As it occurs on the coast,
ASSAYER AND ANALYTICAL CHEMIST
it can easily be shipped diretftly to any point desired, and
SWANSEA
over 6 tons have already been sent to the United States.
The Meredith Freeman estate on Green River, Henderson
County, North Carolina, is one of the best zircon locali¬
AND
ties, and for twenty-five years was in the hands of Gen.
JOURNAL OF PHYSICAL SCIENCE.
T. L. Clingman, who mined 1000 lbs. in i86g, believing
firmly in the incandescent properties of zircon.
Unfor¬
Edited by WILLIAM CROOKES, F.R.S.
tunately for him, when the time for utilising this mineral
had at last arrived, Gen. Clingman had forfeited his leases.
Published every Friday. Price 4d. Annual Subscription, post free,
At Anderson, in Anderson County, S.C., zircons are found
including Indices, £1.
in immense quantities loose in the soil, under similar con¬
CHARGES FOR ADVERTI • EMENTS.
ditions to those in North Carolina; they evidently come
£ s. d.
from a decomposed felspathic rock.
The crystals are
Five lines in column (about 10 words to line) o 3 6
Each additional line.o o 6
generally remarkable for their perfection, weighing occa¬
Whole column .. 15 o
sionally several ounces.
The recent demand has also
Whole page.3 o o
brought to light the existence of enormous quantities of
A reduction made for a series of insertions.
zircon in the Ural Mountains and in Norway. Although
Cheques and Post-Office Orders, crossed “ London and County
in Canada, in Renfrew and adjoining counties, immense Bank,” payable to the order of William Crookes.
crystals have been found, single crystals being up to
BOY COURT, LUDGATE HILL, LONDON, E.C.
15 lbs. each, yet they are so isolated that it would be im¬
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KIRKHAM & CO.,
Chemical Engineers & Contractors for the Erection of
Every Description of Chemical Plant,
ESTABLISHED

1857.

Everything connected with the ERECTION OF ALKALI WORKS a
Speciality, including VITRIOL and BLEACHING POWDER CHAMBERS,
GAY-LUSSAC, GLOVER, and HYDROCHLORIC ACID TOWERS; WELDON PLANT;
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following researches are especially interesting as
affording a decisive, though unconscious, verification of
the results of Mr. Crookes, as it will be shown below.
These earths are found to consist of a far larger number
of components than it would appear from the investigation
of Soret, Lecoq de Boisbaudran, and Auer von Welsbach.
The spedtroscopic examination of the several fractions
obtained by the fradtionated decomposition of the nitrates
from the earths of Fergusonite and Euxenite, has shown
the difficulty of completely resolving the whole dydymia and
erbia into their several ingredients by the means hitherto
employed. We may approach more closely to the objedt
aimed at if we observe that nature has deposited some of
these constituents either together or partially separated in
one or other minerals, and in this or that locality.
Thus
from the author’s former researches it appears that the
minerals contain only the elements : —
The

Xa, Xd, X77.
I X/3, Xy, X£,
Thorite from Arendal.
\XC, Xrj.
Woehlerite from Brevig.
Xy, XC, XV.
Cerite from Bastnas.
Xa, Xr).
(X/3, Xy, Xd,
Fergusonite from Arendal.
(X£, XC, Xr,.
Fergusonite from Ytterby and Euxenite I Xa, X/3, Xy,
from Hittero and Arendal. (Xd, X£,XC, Xv.
Thorite from Brevig.
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After the mass had been lixiviated the dried residue was
fused with four parts of acid potassium sulphate, and the
rare earths of yttrotitanite were obtained in the watery
extradt of the melt.
After precipitation from a hydro¬
chloric solution by means of oxalic acid the mixed earthy
oxalates, after drying and ignition, left a greyish-white
powder with a slight yellowish cast. The ignited oxides
were gradually brought into perfedt solution by repeated
treatment with strong nitric acid, and heating almost to
dryness.
The nitrate obtained, after being taken up in
water, was repeatedly concentrated for a considerable
time upon the water-bath, so that no free nitric acid was
present in the solution as finally obtained. This solution
showed the spedtrum given below.
It is to be noted that samarium does not occur among
the keilhauite earths, and that in this mineral there
have been found only eight constituents of the Di, Er,
Tm, and X earth.
This is a relatively small number if
compared with that forming the highly complex earths of
other rare minerals.
The most intense lines were
Di5 = 52i’5 and X£ = 452’6, whilst almost all the other
bands were faint or very faint. The substances, Did and
XC, whose nitrates gave lines at A = 52i-5 and at * = 452-6,
will therefore probably be more easily isolated from the
keilhauite earths than from those of other minerals.
The isolated intense occurrence of the line XC is further
noteworthy as affording further support for the view of
Kriiss and Nilson as to the complexity of Soret’s earth, X.
Let, e.g., the keilhauite spedtrum and that of the earths
of the Brevig thorite and wcehlerite be compared with
that of an ordinary holmium material; it will then be seen
that the holmium lines marked as X do not belong to the
nitrate of one, but of several elements.
This appears
from the following diagram, in which are introduced in a
scheme of the Frauenhofer lines on the one hand the X
lines altogether, and on the other the X lines occurring in
the spedtrum of thorite (Brevig), woehlerite, and keilhauite,
according to their relative intensity. (See next page).

Thus nature has already effedted a partial separation of
these mutually approximating elements, and in order to
utilise this circumstance as far as possible in the study of
the rare earths it is necessary to make an extensive
spedtroscopic investigation of the basic constituents of
rare minerals from the most different localities.
The
following experiments have been undertaken from this
point of view. The following minerals were examined :—
Yttrotitanite or Keilhauite from. Arendal.—Dark brown
pieces of keilhauite with vitreous cleavage-surfaces, in part
with crystalline planes of a fatty lustre, were finely
powdered and fused in a graphite crucible in a Perrot
furnace wit-h four parts of a mixture of sulphur and soda.
This was done to search for germanium, which was not
present.

From this diagram it appears that the ingredients of
the old holmium which occur in thorite, wcehlerite, and
keilhauite differ from each other, whilst that body
whose nitrate gives the line X£ does not occur in
keilhauite and in the Brevig thorite and wcehlerite. This
portion of Soret’s X, according to the researches of Kriiss
and Nilson, is found in thorite, fergusonite, and euxenite
of Arendal, and in the fergusonites of Ytterby, and the
euxenites of Hittero.
As to the occurrence of didymium in keilhauite,
according to the above measurements there was observed
only the presence of the constituents Diy and Did. As
only the lines belonging to the nitrates of these bodies
are present in the spedlrum of keilhauite, we have
here a further proof of the more complex nature of didy¬
mium. Thus, in the neutral solutions of the nitrates of
the earths of Brevig thorite the Diy lines at *. = 579-2 and
575'4 were rather faint and faint, whilst at the same time

Keilhauite from Arendal.
Observed Position of Maximum
Darkness.
/

**

-

Position of

1

■

—x

Wave-length
Observed.

Wave-length Observed
by Kriiss and Nilson.

For

Intensities of Absorption-bands.

421

683-1

684

Tma

519

1128

654-4
580-3
575'3
5427
539-3

654-7
579-2
575-4
542-6
539’9

Era
Diy
Diy
X/3
?

1240

523-0

1254

521-3

523-1
521-5

Er/3
Did

1589

485-9
452-0

4857
4526

Xd

Very faint; identified as a Tm line by comparison
with Tm from the thorite of Arendal.
Faint.
Rather faint.
Faint, fainter than *. = 579-2
Very faint.
Very faint; observed in the spedtra of the holmium
material, and identified by diredt comparison.
Rather strong.
Strong, stronger than * = 579-2; a further proof of
the difference of Diy and Did.
Rather faint, but much stronger than X/3.
Stronger, stronger than Xd.

Drum.

863
895
II06

2088

Xc
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3. Holmium from keilhauite of Arendal.
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4. Holmium from Wohlerite of Brevig.
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the lines marked Did and Dii at A = 445’i and 4447 were
very distinct. On the other hand, in the spedtrum of
keilhauite the Di-y lines were rather faint and faint,
but the lines DO and Dii were not to be observed at all.
This phenomenon could not occur if A = 57g'2, 575*4, 445,i,
and 4447 belonged to the nitrate of one single element.
Further evidence for the more complex nature of didymium may be drawn from the strong isolated occurrence
of DiJ at A = 52i‘5. From the study of the spedtrum of
keilhauite may be drawn a number of proofs for the
complexity of those rare earths which produce absorption
spedtra. Spedtroscopic traces of uranium were found in
yttrotantalite.
(To be continued).

ELECTRICAL

DIALYSIS.

By H. N. WARREN, Research Analyst.

During some experiments on reduction by means of
nascent hydrogen, I have lately endeavoured to expose
the same to an eledtro-dialytic adtion for the purpose of
converting one substance into an allied form by the aid
of the nascent hydrogen thus evolved, and at the same
time to effedt a separation by means of dialysis.
The apparatus made use of consists of an ordinary
tubulated phial, from which the bottom had been separated
and replaced by a parchment diaphragm, the further end
being furnished with a perforated cork through which was
inserted a glass tube terminating in a point containing
metallic mercury in diredt communication with a platinum
wire fused into the. glass and projecting into the mercury.
The extremity of the wire is attached to a platinum plate
dipping into the second tube intended to receive the
solution to be thus adted upon. The decomposing tube itself
is supported in a third vessel, containing an aqueous
solution of whatever substance is desired to combine with
the one dialysed. The same vessel also contains a porous
pot, partially filled with ammonium chloride, into which a
zinc rod has been introduced, the extremity being furnished
with a binding screw, and in connection with the positive
pole of a constant battery, the small tube containing the
mercury being likewise connected to the negative extremity
of the same. Before using the apparatus care should be
taken to see that the three solutions contained in their
respective tubes are exactly the same height as regards
their aqueous layers, otherwise secondary actions present
themselves, and either considerably retard the action or
render it useless. The apparatus being now in order, and
connection having been maintained by the aid of a large
Bunsen cell, employing acidulated water for the decom¬
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posing or inner cell, large volumes of hydrogen gas are
at once evolved from the platinum plate; and if now the
acidulated water is wholly transferred to the outer cell, or
retaining vessel, and replaced by a solution of cupric sul¬
phate in admixture with sodium chloride, a violent evolu¬
tion of gas is, as before, set free, which quickly subdues,
the hydrogen assuming a nascent state, and soon de¬
colourising the solution, the produdt being metallic copper,
which attaches itself firmly to the platinum ele&rode,
while sodium sulphate is formed by mutual decompo¬
sition ; this, being a crystalloid, rapidly dialyses into the
acidified solution contained in the outer cell. A solution
containing potassium dichromate, acidified with sulphuric
acid, was also rapidly converted into potassium sulphate
and chromic hydrate, the potassium salt separating itself
as in the previous experiment. Also, on exposing a solu¬
tion of potassium ferricyanide to a like adion, a quantity
of potassium ferrocyanide had colledted in the outer cell.
Various organic substances were also thus treated, among
which may be mentioned an alcoholic solution of ricinoleic acid, the outer cell containing sodium carbonate,
the oleic acid becoming almost entirely converted into
stearic acid, and combining with the sodium carbonate,
thus liberating its carbonic acid, and forming sodium
stearate.
Liverpool Research Laboratory,
18, Albion Street, Everton, Liverpool.

DR. PETERS’S AMERICAN
COPPER
THE

VALUATION

METHODS

OF

SMELTING.

OF

FURNACE

MATERIAL.

By JAMES W. WESTMORELAND, F.I.C.,
Associate of the Royal School of Mines, London.

In the review of the above work which appeared some
time ago in the Chemical News.voI. lvii.,p. 22, certain
statements are made, regarding which I will, with your
permission, make a few observations.
Dr. Peters, in speaking of the English or Cornish
system of fire assay, states that “ in spite of the decided
and constant inaccuracy of its results, it is so interwoven
with the commercial customs of the Swansea copper
smelters, and its replacement by one of the more accurate
wet methods would involve such a revolution in the price
lists and methods of ore buying, that it is likely to
maintain its sway in the great ore market of the world for
an indefinite time,” while other recent writers have com¬
pared the fire assay to “ a miniature of the smelting and
refining operations which the ore has to be subjected to,
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and is therefore a fairly practical method of arriving at its
market value.”
It is, of course, impossible to say when the Swansea
fire assay will be replaced by more accurate wet methods of
testing, but the other statements relating to the customs
of the ore market are more open to criticism. Dr. Peters
states that the adoption of a wet assay basis would cause
a revolution in the price lists and methods of ore buying.
But what are the faCts ? The Swansea ticketings or price
lists are now things of the past, furnace material being
now sold at a fixed price per unit of copper by private
treaty. The remaining customs of the ore trade are :—The
fire assay basis for percentage ; ore tons of 21 cwt. 24^ lbs.
(equal to 23764 lbs. avoirdupois) in place of the statute
ton of 2240 lbs., and an allowance of the aCtual moisture
present in the mineral, which is invoiced and assayed in
the dry state. But since July, 1886, the ton of 23764 lbs.
has to some extent been abandoned, sales of Annaconda
matte being made on the aCtual dry weight of the parcel
in pounds avoirdupois, the copper contents being invoiced
at per pound of fine copper present in the parcel; a simple
calculation showing the relation between the old and new
systems of invoicing, a table being also drawn up showing
the equivalent prices by each method. The only change
really involved in a wet assay basis, therefore, would be
the substitution of a more accurate process of assay with
a fixed and definite “margin,” or allowance, in place of
the present inaccurate and unreliable fire assay method.
But serious errors have been made by other recent
writers who have compared the fire assay to a miniature
of the smelting and refining operations which the ore has
to undergo, and which is therefore assumed to be a fairly
practical method of arriving at its commercial value. The
most elementary knowledge of metallurgy and assaying
should have prevented such a comparison being made;
the processes have little or nothing in common, and in
recent years this view of the fire assay has certainly been
kept in the background. The fusion for regulus, calcina¬
tion, fusion for coarse copper, and refining, are in the fire
assay entirely different operations to those conducted on
a large scale, while the influence of “ mass ” has a most
important bearing both on the fire assay and the furnace
yield ; for example, fire assay tests conducted with half and
whole trial (200 and 400 grains) portions invariably show
a higher percentage of metal on the heavier test, while
carefully conducted chemical tests with similar portions
of mineral will give practically identical results. Again,
two fire tests made on the same finely pulverised sample
by the same individual assayer gave 33 per cent and 351
per cent respectively, equal in money value to ^643 and
£694—a difference on the parcel of £51. Will anyone
contend that results of this character can give any
practical indication of the market value of a parcel of
mineral.
It is impossible to enter into all the phases of this question
within the limits of this article, but it may practically
be said:—That the results of the fire assay are very in¬
accurate and irregular, duplicate assays by the same
operator varying considerably ; that the margin between
the fire and wet assays is extremely variable, and can be
varied to a great extent at the will of the assayer; that
the fire assay, when applied to the examination of bar
coppers, will not detect or condemn impure coppers con¬
taining arsenic and antimony in large proportions ; or
confirm the quality of pure metals. Again, it has been
admitted by the smelters that the results of fire assays
are distinctly below the furnace yield ; and by reason of
these defects I contend that the process cannot form the
basis of an equitable contract for the sale or purchase of
furnace material.
Again, the great uncertainty of the process is well known
to vendors and purchasers of mineral, the result being
that extreme pressure is often brought to bear on the
assayers with regard to the produce they shall return, and
in faCt the skill of an assayer is judged simply by the
greater or less margins between the fire and wet assays
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which he is able to obtain for his principals, according to
whether they are purchasers or vendors. This, again,
has resulted in aCtual tampering with the results of wet
assays, in some cases to mislead principals regarding the
aCtual “margin” on parcels of material; and again, to
mislead assayers regarding the margins they were ob¬
taining on material in process of testing.
I have always contended that it is most dangerous to
admit the principle of interfering with the indications of
any test; vendors and purchasers should meet each other
fairly and fight out the question of price. When this has
been settled, the true produce of the mineral should be
ascertained without reference to any other consideration,
for when once interference begins different vendors and
purchasers of mineral exercising varying amounts of in¬
fluence render the method of valuation inequitable.
As I write, I have the results of a series of tests of 20
parcels of the same material before me, and the differences
between the fire and wet assays are so extremely variable
that the fire assay produces cannot, in any sense, indicate
the true value of each parcel. At the same time I must
admit that until recently the wet assay tests made by
many English operators were a reproach and a disgrace
to the persons concerned—these bad results being, in the
majority of cases, obtained by the “ cyanide ” method of
testing, a process which is now, I believe, going into
comparative disuse.
But, in the section of Dr. Peters’s work relating to
sampling and assaying, four methods of testing are
described, which are, he states, quite sufficient for any
technical or commercial laboratory, and yet that are every
one essential if it be desired to fulfil every condition to
the best advantage. These methods are the cyanide assay,
colorimetric determination, precipitation with zinc or iron,
and the electrolytic assay.
Little need be said regarding Dr. Peters’s description
of the cyanide assay, except that he states nothing
which is unknown and omits much that is known to
English chemists regarding the method, while the colori¬
metric and precipitation methods are only used to help
other processes over some difficulty. But when we come
to Dr. Peters’s eulogistic description of the electrolytic
assay, the statements he makes regarding it deserve
careful consideration. He describes the method as being
suitable for nearly every class of material and every per¬
centage of copper, from the highest to the lowest, and,
owing to its extreme accuracy, as largely supplanting the
ordinary analytical methods. But, while making these
statements, he quotes the results of Messrs. Torrey and
Eaton, who have shown that silver, bismuth, lead, and
arsenic all interfere with the accuracy of the method, and
in these cases it is recommended that the deposited metal
should be re-dissolved and the percentage of pure copper
determined by that most objectionable of all methods of
testing, the cyanide assay. But, in addition to the above
impurities, the writer has met with cases where tin has
been deposited with the copper, where flakes of oxide of
manganese, a common constituent of American mattes,
have been weighed with it, while ferric salts, which in
many cases form the greater part of solutions of copper
minerals, have a most injurious influence in delaying the
precipitation of the metal.
Other evidence regarding the doubtful value of the
electrolytic assay will be found in a paper entitled “A
Comparison of Various Methods of Copper Analysis,” by
W. C. Eustis, Boston, Mass. [Transactions of the American
Institute of Mining Engineers, vol. xi., p. 120), in which
the results of a number of American analysts operating
on an artificial mixture are given, together with the
methods of analysis employed. Here evidence is given
in a letter from Mr. Thos. B. Stillmann, of the deposition
of other metals with the copper, while other chemists use
various methods for testing the purity of the metal and
for estimating the traces of copper generally left unpre¬
cipitated by the current. Again, Claussen [Journal of
the Society of Chemical Industry, vol. vii., p. 402, May,
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1888) treats the ele&rodeposited metal with a solution of
bromine in hydrochloric acid to remove any arsenic, after¬
wards electrolysing the purified solution, while Bayley
(Industries, 1887) advocates the use of sulphuretted
hydrogen to estimate the small amount of copper
generally left undeposited by the current. The writer
admits that copper may be precipitated with accuracy
from solutions, provided no interfering metals are present;
but if this separation is absolutely necessary to avoid
erroneous results the method is decidedly inferior to
another well known process to which allusion will
presently be made.
Dr. Peters’s evident satisfaction with the electrolytic
assay will be apparent from the following quotation:—
“ The following figures were handed to the author by a
friend who was desirous of testing the accuracy of this
assay, and who made seven determinations on the same
sample of ore, weighing out different quantities in each
case in order to obtain varying figures in the calculation
of the percentage. The ore was an impure tetrahedrite,
or the results would doubtless be even closer :—
(1) 9-66
(2) 9 67

(5) 9-98
(6) 9-85

(3) 974

(7) 9’82

Electrolytic Tests for Copper.
Percentage.

1.

IcAEuMg

(Quoted by Dr. Peters).

Number of Test.
2.
3.
4.
5.

6.

7.

(4) 9’61
“ It is evident that these results owe their remarkable
uniformity to extreme care in manipulation and to the
employment of the most perfect apparatus.”
A friend to whom the above figures were communicated
suggested that if the above figures are satisfactory it
would be desirable to know what results Dr. Peters
would consider unsatisfactory, and my personal opinion
is that the results are neither creditable to the method
employed nor to the operator concerned.
But Dr. Peters omits to mention a method of deter¬
mining copper which day by day is coming into extended
use in England. It is adopted by the principal analysts,
in many copper smelting works, in works where wet
extraction methods are employed, and it is equally
applicable to the determination of copper in refined metals,
almost chemically pure, and purple ore or blue billy with
under one-tenth of one per cent of copper. Moreover, it
unaffected by the presence of silver, arsenic, bismuth, zinc,
or manganese, while a simple method of separation by
precipitation with hyposulphite of soda will separate the
metal sufficiently from any conceivable combination of
impurities to enable it to be at once accurately deter¬
mined. I refer, of course, to E. O. Brown’s iodide pro¬
cess, which was devised over thirty years ago for the
examination of refined copper.
A large number of experiments made by me to ascertain
the non-interference of various metals, are published in
the Journal of the Society of Chemical Industry, February,
1886 ; while the accuracy of the process is referred to in
more or less detail in the latest editions of Sutton’s
“ Volumetric
Analysis,”
Dittmar’s
“ Quantitative
Analysis,” Phillips’s and Bauerman’s “ Elements of
Metallurgy,” Mitchell’s “ Manual of Assaying,” and in
some articles on Assaying by T. Bayley, Industries, 1887.
Curiously enough, none of the writers I have quoted
recognise the importance of the titrations being made in
an acetic acid solution, although they mention the advisa¬
bility of this course.
It is necessary to avoid the inter¬
ference of arsenic acid, generally present to a greater or
less extent, which would in the presence of mineral acids
liberate iodine and vitiate the copper assay ; while in an
acetic acid solution, no such interference occurs.
But after reading Dr. Peters’s eulogy of the electro¬
lytic method as a matter of curiosity I made seven experisimilar to those quoted by him in order to see what the
iodide process was really capable of doing.
A sample of finely pulverised cupreous pyrites was
taken, and seven portions (50, 60, 70, 80, 90, 100, and no
grams) dissolved in acids in the usual manner. Solutions
of the following metals were then added to each test till

Iodide Tests.

(J. W. Westmoreland).

9-1

9'

the undermentioned
present.
Tin ..
..
Antimony .
Bismuth ..
Lead .
Arsenic ..
Zinc..
Manganese
Nickel
Silver.
Ferric salts

percentages

.
.

of

impurities were

„„

.2’oo per cent.
2*00
2*00

.5‘°°
.5'°°
.5'°°

.»

.3'oo

„

.3'°°
..
.0*50
„
..
..
A large percentage

These impure solutions were then tested in the usual
manner for copper ores, mattes, &c., and the following re¬
sults were obtained :—
(1)
(2)
(3)
(4)

910
9*10
9'11
9‘H7

(5) 9*10
(6) 9*109
(7) 9-og6

New Condenser A ttachment.
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Highest result
Lowest
,,

..
..

..
..

9-117 per cent.
gog6
,,

Difference

..

0-021

,,

Electrolytical Results Quoted by Dr. Peters.
Highest result
Lowest
,,

..
..

..
..

9-98 per cent.
961
,,

Difference

..

0-37

,,

At the present price of this material, about 14s. 6d. per
unit, the difference in value between the maximum and
minimum results quoted by Dr. Peters as electrolytic
assays, would be nearly 5s. 6d. per ton of mineral, while
the difference in value by my iodide results is less than
fourpence.
The following diagrams, both drawn to the same vertical
and Horizontal scales, also show the relative accuracy of
the results quoted by Dr. Peters and myself:—
It would certainly be interesting if any advocates of the
eleCtrolytical, sub-sulphide, cyanide, or other methods of
determining copper would operate on similar solutions to
those I have described above, and publish their results;
at present I have the greatest doubt if concordant and
accurate results can be obtained by other processes. The
following tests also show the unreliability of the electro¬
lytic assay :—
Copper Ore.
EleCtro-deposition direct
.5-39
,,
after separation of As, Bi, Ag ..
5-10
Iodide process (J. W. W.).5 09
Ditto. Result, obtained at an interval of six months
in another laboratory, different operators, rea¬
gents, and apparatus.
Test made without
separation of Bi, As, Ag
.5-12
EleCtrodeposition
Diredt.

Deposited Metal
Dissolved and
Tested by
Iodide Process.

91-05

90-90

Iodide
Process.
—

91-48

91-16

75-02

7473

9I‘I5I
9I-I6J
7473

6576

65-46

65-52

EleCtro-deposition
from Purified
Copper Solution.
—
—

91-70

91-25

91-25

61-52

60-34

60-28

61-28

—

60-37

—
—■
—
—
—

6i-ii

6o*ii

6o-n

60-07

Practically, therefore, the introduction of a wet process
of assaying would not interfere with any custom of the
ore-trade ; but if such a process was introduced, the iodide
method would form a much more reliable basis than the
electrolytic assay.
Leeds, August 2nd, 1888.

A NEW CONDENSER ATTACHMENT.
By JOSEPH F. GEISLER.

The condenser

attachment consists of a bulb-shaped
cylinder about 2j inches in diameter and 4 inches in length
(exclusive of lower contracted portion to fit into the stopper
of the percolator containing the extraction tube), into the
neck of which a tube (1 inch in diameter) containing a
syphon, is attached by fusion. The tube reaches well
down into the cylinder, and is perforated above the height
of the syphon to admit the vapours into the condenser.
The inner end of the syphon reaches very near to the
bottom of the tube, and thus will thoroughly drain the
same. The condenser attachment, made for me by Eimer
and Amend, delivers about 15 c.c. of solvent at each
syphoning, which is the most suitable quantity for ordinary }
work. Any desired quantity of solvent can be delivered ,
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by increasing the size of the reception tube, or raising the
height of the syphon, in which case the size of the
extraction tube must also be increased to hold the in¬
creased quantity of solvent. The solvent drops from the
condenser into the bulb-shaped attachment, and is dis¬
charged periodically by the automatic syphon upon the
substance contained in the extraction tube below.
The
condenser attachment is of special advantage in the
extraction of crude drugs, fats, alkaloids, resins, or sub¬
stances to be removed by volatile solvents, such as ether,
petroleum ether, chloroform, &c. One objection to the
ordinary extraction tube and percolator with condenser is,
that the time of extraction is unnecessarily prolonged by
the continual dilution of the solvent in the extraction tube
by the condensed portions from the condenser before that
already in the extraction tube has had time to drain off.
The difficulty is obviated by the condenser attachment,
for little of the condensed solvent will get into the ex¬
traction tube proper until the reception tube is filled to
the bend in the syphon, when the tube empties itself. By
a little care this can so be regulated that the solvent in
the extraction tube is drained off before a fiesh supply is
syphoned into the same from the tube above. By keeping
sufficient solvent in the lower flask or receiver there is no
danger whatever of the material in the extraction tube
becoming overheated and ejecting the solvent, when the
latter is delivered upon the same.
The inner tube of the
Liebig condenser, used with this piece of apparatus,
should have an internal diameter of T\, or better, f- inch,
and the lower end should be cut off obliquely. The fol¬
lowing are the sizes of the different parts of the complete
extraction apparatus, convenient and suitable for the
needs of ordinary work :—
x. A 6 oz. Erlenmeyer flask.
2. Extraction tube, i£ inches (inter, diameter) X 5 inches
length.
3. Percolator, 1^ inches internal diameter X 7 inches for
body of cylinder, exclusive of lower contracted end
of about 2J inches. Total length of percolator,
gj inches.
4. Condenser attachment, size to deliver about X5 c.c.
solvent.
5. Liebig condenser, about 15 to 16 inches in total
length, with inner tube of TaF to § inch internal
diameter, and lower end cut off obliquely.
—Journal of the American Chemical Society, Vol. x., No. 3.
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By T. STERRY HUNT.
(Concluded from p. 68).

In fixing the value of p for those metals which, like iron
and chromium, like copper, mercury, gold, tin, palladium,
and platinum, yield two distinct chlorides, we have in all
cases taken the amount of metal which, in the ferrous,
chromous, cuprous, aurous, stannous, palladous, and
platinous compounds, is combined with one portion (35-5
parts) of chlorine.
A similar rule, as already shown
(§ 3), is applied in the case of arsenic, antimony, and bis¬
muth.
This unit-weight of the metal =p, when divided
by d—the specific gravity, water=i-ooo—gives the value
of v.
(x). The metals and their alloys, which we include in
the tribe of the Metalloideae, present, unlike the other
tribes of the order, wide differences in hardness, condensa¬
tion, fusibility, and chemical characters, which can now
only be briefly noticed.
Of the hard and less fusible
metals, chromium, manganese, iron, nickel, and cobalt,
with p = 26—29-5, gives values for *> = 3-4—3-6 ; while the
* Read before the American Philosophical Society, May 4, 1888.
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2-g—3-5.
Near to these are some little known double
denser group of palladium, rhodium, and ruthenium, with
p = 52—53, and also the still heavier group of platinum , sulphides holding antimony and bismuth, as ullmannite,
iridium, and osmium, in which p =>=97—gg, agree in havin g corynite, alloclasite, and grunauite.
(7) . Passing now to the sub-order Spato-metallinea, we
=
—4-6.
The softer and more fusible metals, gold
and silver, give v = io—10-5; the value of v for solid have in the tribe Spato-metalloideae those forms of
mercury being i3-g, for lead g-2, for tin 8-o, and for phosphorus and of selenium which are wanting in the
cadmium, copper, and magnesium 6-5—6-g. With these, metallic characters, including the colourless and the ordi¬
it is instructive to compare the values of v for the alkali nary red phosphorus, apparently two forms of selenium,
and the various known species of sulphur.
metals, caesium = 70, rubidium = 56, potassium = 44,
(8) . The tribe Sphaleroidese includes the genus
sodium = 24, and lithium = i2; as also barium, strontium,
Sphalerites, embracing sphalerite, wurtzite, christophite,
and calcium, in which v is from 12-5 to 17-5.
(2) . The tribe of the Galenoideae is conveniently divided greenockite, hauerite, oldhamite, and cinnabar, having
into the three sub-tribes of sulphides, selenides, and H = 2'5—4'o : v = 6—7. Here also belong the red antimony
tellurides, which we designate Thiogalenoideas, Selenogal- sulphide, metastibnite,* and the arsenical sulphides, real¬
enoidese, and Tellurogalenoideae.
Of these, the first in¬ gar and orpiment.
(g). The tribe Proustoidese includes the genus Pyrarcludes the typical genus Thionites, embracing the native
sulphides of lead, silver, and copper, together with meta¬ gyrites, under which we may include, in two sub-genera,
cinnabar, stibnite, and bismuthite ; having H = 2—3: v = y both the arsenical and the antimonial red silver ores,
—8.
The sub-tribe of the Selenogalenoids includes a including proustite, pyrargyrite, miargyrite, &c. ; with
H = 2—3 : v = 8—g. In this tribe also are included the
genus which may be called Eucairites, embracing besides
eucairite (cuproso-argentic selenide) various other selen¬ arsenical and the antimonial forms of fahlerz as members
ides of lead, silver, copper, mercury, and bismuth ; H = 2 of a genus, Tennantites, in which, moreover, are placed
—3: »=«8—g‘5.
The sub-tribe of Tellurogalenoids in¬ binnite, dufrenoysite, livingstonite, &c., having—
cludes various tellurides of silver, gold, lead, mercury,
H = 3'5—4’5 : 71 = 6-5—7-5.
nickel, and bismuth, with H = 2‘5—3-5 : w = 8—10-5,
The following table gives a synoptical view of the tribes
which we include in the genus Tellurites.
The soft,
and genera above proposed for the order of the Metallata.
flexible, foliated sulphides, like sternbergite, argyropyrite,
Further studies may probably show reasons for further
friesite, covelline, and perhaps molybdenite, may con¬
sub-division of some of these genera and for the establish¬
stitute a second genus of the first sub-tribe with the name
ment of new ones.
of Thiophyllites; while tetradymite and nagyagite perhaps
may form a similar division of the Tellurogalenoids, as
Order METALLATA.
Tellurophyllites.
Sub-order A. METALLOMETALLINE^E.
(3) . In the third tribe we include many sulphides which
Tribe 1. Metalloide® (Metals, alloys, metallic Se
are near in hardness, in condensation, and in other
and P),
characters, to the last, and are chiefly sulphides of lead,
,,
2. Galenoide®, including three sub-tribes :—
copper, and silver united with sulphide of antimony, of
a. Thiogalenoidece ; Thionites, Thio¬
bismuth, or more rarely of arsenic.
The antimonial
phyllites.
species of this tribe are represented by the well-known
b. Selenogalenoidece ; Eucairites.
species, bournonite; from which the name of the tribe,
c. TellurogalenoidecB ; Tellurites, Tel¬
Bournonoidese, and the genus Bournonites; having H = 2
lurophyllites.
—3*5 : 71 = 7—8'5- The large group of bismuthic species,
,,
3. Bournonoide® ; Bournonites, Empledlites.
having similar values for H and v, and many other points
,,
4. Pyritoideae; Pyrites, Pyritinus.
of resemblance, of which empledtite is a representative,
„
5. Smaltoide® ; Smaltites, Algodonites.
constitute the genus EmpleClites.
These two genera
,,
6. Arsenopyritoide® ; Arsenopyrites.
present instructive examples of progressive series, especially
in the double sulphides of antimony and lead, Sb2S3.HPbS,
Sub-order B. SPATOMETALLINE^.
in which n has values of 1, 2, 3, 4, 5, 6, and, in a
Tribe 7. Spatometalloide® (Sulphur, non-metallic
related species, even equals 12.
The species enargite is
Se and P).
an arsenical bournonoid, and to this tribe may perhaps
,,
8. Sphaleroide® ; Sphalerites.
belong some of the forms of fahlerz or grey copper ore.
,,
g. Proustoide® ; Pyrargyrites, Tennantites.
(4) . The next three tribes are distinguished from the
two preceding—which correspond to the Glances of the
The writer has prepared tables, giving for each species
natural-history system—by their much greater hardness in the order of the Metallata besides hardness, specific
and condensation, and were included in the order Pyrites gravity, and crystalline system, the chemical formula, re¬
of the same system, but are here divided on chemical
presented by a simplified notation, as indicated in § 3,
grounds. The tribe of the Pyritoideae may be divided into together with the unit value for p, and the value of v cal¬
two genera, the harder designated as Pyrites with H=5-5
culated therefrom. For each species, moreover, besides
—6 : 71=3-8—4‘5 includes cubic and prismatic iron
its trivial designation, are given its generic and specific
pyrites, wth linnaeite, siegenite, carrolite, and laurite ;
Latin names. Thus, for example, we have for the species
while the genus Pyritinus, H = 3*5—4-0: 71 = 4-5—5-5,
above named under the genus Pyrites :—P. cubicus, P.
embraces
troilite,
pyrrhotite, allabandite, millerite,
prismaticus, P. cobalteus, P. niccolocobalteus, P. cupropentlandite, chalcopyrite, cubanite, and probably stannicobalteus, and P. rutheneus; while the named species of
pyrite.
Pyritinus are :—P. ferrosus, P. magneticus, P. manganeus,
(5) . The tribe of Smaltoideas includes the various P. niccoleus, P. ferroniccoleus, P. cupreus, P. sub-cupreus,
arsenides of cobalt, nickel, and iron, of which leucopyrite and P. stanneus. Again, the above-named species of the
and smaltite are representatives, and which we have in¬ genus Sphalerites are:—S. zinceus vulgaris, S. zinceus
cluded in the genus Smaltites with H = 5—6 : v = 3-6—4-5.
hexagonus, S. ferrozinceus, S. manganeus, S. calcareus,
The arsenides of copper, with less hardness and a higher
S. mercureus, and S. stibeus. A similar task, except so
value for v, will form a distindt genus, Algodonites.
far as regards generic and specific names, has already
Closely related to smaltites is the antimonial species,
been accomplished for the order of the silicates in the
breithauptite ; while the antimonoid of copper, horsfordite,
essay published in 1886, already cited, and is now well
and apparently dyscrasite, are near to Algodonites.
* The native red sulphide of antimony, SbjSg, occurs abundantly
(6) . The tribe of Arsenopyritoideas, embracing the
as an amoiphous deposit from thermal alkaline sulphurous waters,
genus Arsenopyrites, includes the compounds of sulphide
w>ith sulphides of arsenic and cinnabar, at Steamboat Springs,
of arsenic with sulphides of iron, cobalt, and nickel, of
Washoe County, Nevada, according to a private communication from
which arsenopyrite or mispickel is a type, H = 5—6 : v =
Dr. G. F. Becker, who suggests the name of metastibnite.
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advanced for most of the other orders. When completed
the whole will be published with explanatory and critical
details, as a Systematic Mineralogy, to be followed by a
Descriptive Mineralogy.

ON THE

PRESENCE

OF

FUSEL

OIL

IN

BEER.*

By WILLIAM M. HAMLET, F.C.S., Government Analyst.

The beverages we know so well as fermented malt liquors
are so complex in their composition, and so liable to
change and decay, that until the last few years very little
was known of their exaCt nature and internal constitution,
—still everyone was supposed to know all along the dif¬
ference between good and bad beer. From the time of
Falstaff to the present day the beer drinker has always
been a trifle suspicious of his brewer, and ever ready to
exclaim with that fat and valiant judge of good liquor,
“ You rogue, here’s lime in this sack,” and he generally
experiences a most lively satisfaction in changing his
“ barley bree.”
It would help us to clearer views on this subject if we
consider what beer really is, or rather what it ought to
be, and what are the chemical and biological processes
involved in its manufacture.
I may therefore at once
define beer as an alcoholic beverage made from malt, hops,
yeast, and water.
As briefly as lean describe it, the process of brewing
ordinary beer is as follows:—Malt is crushed between
rollers, and dissolved in or extracted by water at a tem¬
perature which is more or less a secret with the individual
brewer,—generally from about 140° or 1450 to 150° F.
By this means an infusion of malt is made, the operation
being known as that of mashing ; the vessel in which it
is produced being termed the mash tun, while the product
is known as the wort. The water found most suitable for
mashing is one containing very little or no organic matter
and a somewhat large proportion of sulphate of lime,
which makes what is called a hard water: for porter
brewing, however, a softer water is used. By using a
hard water certain albuminous matters contained in the
malt are prevented from coming into solution ; that is,
the albumenoids are rendered much less soluble.
The chief object of the brewer in mashing is to convert
the starch present in the malt into a peculiar variety of
sugar termed maltose, this change being effected by the
presence of a body known as diastase.
A very small
amount of this diastase is sufficient to convert an unfermentable body like starch into maltose : 1 part will trans¬
form 10,000 parts of starch into maltose—a sugar which
is direCtly fermentable.
The next step is to boil the wort in a separate vessel
termed the copper, together with a certain quantity of
hops. The objeCt of adding the hops is to impart the
well-known bitter flavour, to endow the beer with narcotic
properties, and finally to aCt as a preservative agent and
so enhance the keeping qualities of the beer.f After
boiling, the worts are rapidly cooled down to a tempera¬
ture varying from 58° to 62° F., and run into the fermenting
“ rounds ” or “ squares.” Yeast is now added, or, in the
language of the brewer, fermentation is said to be
“ pitched ” at a temperature varying with the locality and
the practice and ideas of the brewer.
Fermentation proceeds rapidly, attended by a rise in
temperature; and here comes one of the most critical
parts of the process of brewing. It is after the worts
have arrived at the fermenting tuns that the brewer’s skill
and experience comes in. I do not mean that any amount
of skill in regulating the fermentation will ever remedy
carelessness in mashing, because if the wort is not per¬
* Read before the Royal Society of N.S.W., November 2, 1887.
t Hops are to the high fermentation brewer what ice is to the

brewer of lager beer.
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feCtly sound on its arrival at the fermenting tuns a perfect
fermentation cannot be obtained ; but only that, be they
ever so satisfactory at this point, negligence or unskilful¬
ness will be then even more fatal than at any other pre¬
vious stage.
Here it is that, with a climate like that of
Sydney, ice or artificial cooling machinery becomes abso¬
lutely essential for the production of good beer. Expe¬
rience has shown that fermentation should never exceed
70° to 720 F. When this temperature is exceeded no
amount of after treatment or doCtoring of the beer will
ever remove its own inherent bad quality.*
What goes on in the aCt of fermentation will be better
understood if we regard the wort merely as a sugar solu¬
tion with some other albuminous bodies that may be more
conveniently considered hereafter.
Alcoholic fermentation is the outcome of the life of a
minute plant,—a very lowly organism called the yeast-cell
or Saccharomyces cerevisice.
The sugar solution is its
arena, and ethylic alcohol is one of the pioduCts of its
own life-decomposition, just as much as urea is one of
the life-produCts of a man. As plants possess the faculty
of changing the carbon dioxide of the atmosphere into
starch, sugar, alkaloids, and other products, so this little
cryptogam lives upon the maltose of the brewer’s wort,
changing it into alcohol and other compounds.
The illustrious Pasteur found that 100 parts of canesugar, first converted into the fermentable variety of
sugar, will yield—
Ethylic alcohol
..
..
48 '40 per cent.
Carbon dioxide
..
..
46’6o
„
Succinic acid.
o-67
,,
Glycerin.
3-30
„
Cellulose fat, &c.
i'2o
,,
Now it is just at this critical stage of fermentation that
other higher alcohols may be produced.
Pasteur,
Schiitzenberger, and Berthelot all recognise the faCt of
the simultaneous evolution of the higher alcohols under
varying or under abnormal conditions. Schiitzenberger
saysf :—“ We may ask whether these secondary products
[i.e., fusel oil], which are relatively not very abundant,
owe their origin to alcoholic fermentation properly so
called, or to distind concomitant fermentation having
each a special ferment; or whether, in faCt, it is better to
attribute their appearance to special principles accom¬
panying glucose in the natural saccharine juices. The
actual state of science does not allow us as yet to answer
these questions definitely.
Pasteur] mentions the production of butylic alcohol in
irregular fermentation, and its non-appearance in carefully
conducted fermentation.
Before proceeding further it will be well to see what is
the aCtual composition of properly brewed genuine beer,
so far as it has been investigated by modern chemical
research.
Percentage composition of genuine beer:—

Extract -

Dextrin
Albumenoids
Maltose.
LaCtic acid.
Succinic acid
Glycerin
.
Colouring-matter)
Hop extract
j
Ash (mineral matter) ..
Total extract

..

Alcohol (by weight)
.
[Alcohol equivalent in proof spirit
Acetic acid.
Carbonic acid
.

from 2
to 5
„ 0-2
.. 0-4
..
I
.. 3
,, 0*02
0-05
„ 0-04
„ 0-25
„ 0-2
)f

»
99

1

„

1-2

0-2

„

0-27

5

3i
„
7l
,., 0'02
,, Of22
i>

to 8
to

7

I5i]
„ 0-04
» 0 25
.»

* Pasteur speaks of this as “ a rigorous limit of fermentation tem¬
perature.” “ Etude sur la Biere,” Paris, 1876, p. 14.
+ “ Fermentation.”
Kegan Paul, Trench, and Co., London, 1883,
p. 30.
t “ Etude sur la Biere.” Paris, 1878, p. 297.

82

Presence of Fusel Oil in Beer.

The origin of the enquiry which forms the subjedt-title
of this paper arose during the ordinary routine work in
the Government laboratory. For several years the ex¬
amination of beers was somewhat a rare occurrence, but
in the year 1881 a Mr. Waters, from Melbourne, created
no small excitement by stating that the beers made in
Sydney contained vitriol, aloes, bluestone, and infusion of
tobacco juice. The result of this alarming statement in¬
duced Mr. Barney, Chief Inspector of Distilleries, to send
a number of spirituous liquors to my predecessor, Mr.
Charles Watt, for analysis. It appears, from the enquiry
then made, that the chief interest centred in the quality
of the rum, whisky, and brandy ; however, later on, in
the following year, some eleven samples of Sydney beer
were examined.
During the four years from 1882 to the end of 1886 a
very large number of samples were examined in the
Government laboratory. The general results showed that
the statement of Mr. Waters was without foundation.
The methods of analysis usually included the estimation
of the percentage of alcohol, ash, and extradt together,
with some statement to the effedt that none of the articles
mentioned in the Licensing Adt had been found. In fine,
the worst that could be said of the beers was that some¬
times traces of lead or copper were found.
Early in the present year the question of artificial bitters
and hop substitutes engaged the attention of analysts in
England, amongst whom my friends Dr. Muter and Mr.
Otto Hehner were much interested in the subjedt. At the
same time statements were frequently heard in Sydney to
the effedt that the brewers were in the habit of putting
poisonous bitters into the beers instead of hops, and in¬
asmuch as the police were constantly sending samples of
beers and spirits for analysis, I wished to seek further
satisfaction in the matter by carrying out a fuller and
more extended investigation as to the nature of the bitter
principle used in the manufacture of the local beer : with
this object in view I requested that larger samples should
be submitted for analysis. These were all specially ex¬
amined for strychnine, picric acid, cocculus indicus, and
tobacco, as well as for quassia, gentian, chiretta, &c. In
the case of all the brewers it should be said, to their
credit, that no poisonous bitter of any kind could be dis¬
covered, not even after a most laborious and lengthy
research.
During the course of analysis it was observed that the
proportion of dextrin was unusually large, while the
amount of maltose and albumenoids were extremely
small. This might, of course, be attributed to great at¬
tenuation in the process of fermentation. In the course
of mashing with malt the proportion of dextrin to maltose
goes on in very nearly a fixed ratio up to 140° F., when
the maltose diminishes rapidly and the dextrin increases
very considerably. Therefore are we to account for the
dextrin by high mashing heats ? or would it not more
likely be owing to the fadt that large quantities of sugar
are used in the brewing process ? If this be so, why
does the brewer use sugar, and, if so, what kind of
sugar ?
The objedt of the brewer in using sugar may be con¬
sidered under two heads : first, his objedt is to reduce
the proportion of the albumenoid matter in the wort;
and secondly, to effedt a saving in the price of malt,—in
other words, to use as little malt as possible, because
barley is not grown here and has therefore to be imported,
while sugar grows well, as everybody knows.
In the ordinary brewing process the redudtion of albu¬
menoids is mainly effedted by the boiling of the wort after
mashing; but it is also further considerably effedted by
the tannin of the hops, and by the employment of natural
or else artificial waters, containing suitable saline bodies,
principally sulphate of lime, which renders some of the
albumenoids insoluble.
Notwithstanding these various methods of reducing the
albumenoids, it is generally found by most brewers that a
further redudtion is necessary beyond what is attainable
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by these means. Now the addition of sugar effedts this
by the simple process of diluting the albuminous wort
with a substance which is non-albuminous, but yet fer¬
mentable. These albuminous bodies, from a sanitary or
dietetic point of view, would prove of advantage to the
beer consumer, inasmuch as these are flesh and tissue
formers, being in fadt the proteid matter from the grain.
The reason why stout would be given to the invalid or the
convalescent would be precisely on account of these albu¬
menoids, which are studiously eliminated in the manufac¬
ture of Sydney beer. From the brewer’s point of view
he would say they were decidedly objectionable, since they
would prove food for the yeast-cell, and for false or ad¬
ventitious ferments.
And still these albumenoids are
essential for the healthy growth of the yeast, so that it is
important that the brewer has a sufficient quantity in his
worts for the yeast to live upon, as otherwise the «S. cerevisice would starve and die. The main objedt of the
brewer is to condudt his fermentation without the introdudtion of the false ferments, so called,—the ladtic, acetic,
and butyric ferments. A beer so made, and afterwards
kept from their contamination, would keep sound for an
indefinite length of time.
Now, as to the why and wherefore of the use of sugar.
The beer betrays its origin by its taste ; albeit the demand
may be for sweet ales, or sweet “ running ales ” as they
are sometimes termed, the sweetness may not be due to
cane-sugar; certainly not, since the sugar has undergone
a change.
If sugar crystals are used in brewing Sydney
beer, and there is internal evidence from the beer itself
that such is the case, the brewer must first convert them
into a fermentable variety of sugar; the sugar must be
inverted, as it is more corredtly termed. Cane-sugar of
itself is unfermentable. This inversion may be effedted
in four different ways:—
1. By malt extradt in mashing at not too high a tem¬
perature.
2. By prolonged boiling with water.
3. By treatment with yeast and water.
4. By the adtion of sulphuric acid and after treatment
with chalk.
The brewer is confronted with the question as to what
sugar may be used, raw or refined crystals ? If the former,
other organisms besides the S. cerevisice would inevitably
be introduced : this would be followed by a high and un¬
controllable fermentation ; with refined crystals the sugar,
we have seen, has to be inverted. Another question then
arose, Were these beers brewed at an abnormally high
temperature ? Remembering that an eminent authority
on brewing, Dr. Charles Graham, had found that a high
temperature in fermentation means not only a rapid at¬
tenuation of the wort, but an increased loss of alcohol by
evaporation, together with an increase in the higher alco¬
hols— the fusel oils ; reasoning upon this hypothesis the
presence of fusel oil would therefore indicate to some
extent the mode of manufadture of the beer. The question
then resolved itself into this—Does this beer contain fusel
oil ? Some difficulty then arose as to the process for finding
out whether higher alcohols existed in beer. The methods
in use which were applicable to liquids such as brandy
and whisky failed when applied to beer. The method of
Iradtional distillation was tried : the distillates from two
litres of beer were placed in a flask fitted with a modified
Hempel’s column and the fradtions colledted separately, a
current of steam being used to remove the last traces. As
the boiling-points of the different alcohols were not
sufficiently marked from each other, the idea presented
itself of converting the alcohols into their respedtive
iodides, since the boiling-points would be sufficiently re¬
moved from each other to enable a more complete sepa¬
ration to be effedted.
However, these methods were afterwards abandoned,
since it might be said that these higher alcohols might
be generated in the adt of distillation, an objedtion that I
do not think carries much weight, as the alcohols are
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products of fermentation and are not likely to suffer
changes in distillation. However, these methods were
set aside for a process that would remove the higher alco¬
hols from the beer itself, without distillation. The process
I finally adopted—a modification of my own of Marquardt’s
—was based upon the faCt that amylic alcohol is soluble
in chloroform. I operated on a gallon of the beer in the
following manner:—Some of the beer to be tested is
placed in a capacious separator, together with 50 c.c. of
chloroform : after repeated shaking, the liquid is allowed
to subside, and the beer poured off without disturbing the
chloroform. More beer is added until half the gallon has
been so treated, when a further 50 c.c. of chloroform is
added, together with more of the beer, until about 5 pints
have been used ; a third 50 c.c. is taken, making alto¬
gether igo c.c. of chloroform with which the remainder
of the beer is thoroughly agitated. By this time the
whole of the fusel oil will have been extracted. The next
step is to wash the chloroform with water to remove traces
of valerol derivable from the hops, and also to remove
ethylic alcohol that may have been taken up into solution.
The solution is then placed in a strong glass vessel with
5 grms. of potassium dichromate and 2 grms. of concen¬
trated sulphuric acid, and oxidised under pressure for six
hours at a temperature of 85° C. The oxidation having
been completed, the liquid is now distilled, water added
to the residue, and the distillation continued. The distil¬
late, which has a strong odour of valerianic acid, is boiled
for half an hour with some pure barium carbonate in a
flask connected with an inverted Liebig condenser. After
this the chloroform is removed by distillation, and the
residue filtered. The filtrate is then evaporated to dryness
in a platinum dish, weighed, and dissolved in water with
a few drops of nitric acid. The solutionis divided into
two equal parts. In one the barium is estimated ; in the
other the amount of barium chloride. The weight of the
latter is deducted from the residue, The total amount of
barium salt, minus that existing as chloride, gives the
amount of barium as barium valerianate, and from which
the amount of amylic alcohol is readily found.
The chloroform and the rectified spirit used throughout
this research was carefully tested by blank experiments
for the presence of the higher alcohols. Care was taken
that only pure chloroform was used.
(To be continued).
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The Relations of Atmospheric Nitrogen to Vege¬
table Soil.—Th. Schlcesing.—In the varied and prolonged
experiments of the author the soils examined have not
fixed any gaseous nitrogen.

The Determination of Carbon and Nitrogen in
Vegetable Soil.—Th. Schlcesing.—The author mentions
that in lands manured with street-sweepings the amount
of carbon is greatly exaggerated in consequence of frag¬
ments of coke, coal, &c., thus introduced. The author
partially avoids this error as follows :—200 grms. of the
sifted soil are spread out in a muffle, the temperature of
which scarcely reaches incipient redness.
The organic
matters are very combustible, and disappear totally. Coke
remains, and may be afterwards determined separately.
Wood-charcoal burns with the organic matters. In deter¬
mining the nitrogen M. Schlcesing uses from 150 to 250
grms. in order to secure a fair average specimen. He
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uses combustion tubes of 2 metres in length; his gas
furnace is i'8g metres long, and has 88 Bunsen burners.
The tube receives the ordinary charges of roasted copperturnings, extending to o-6o metre, this portion being
wrapped in a ribbon of tinsel. Then follows, between
two asbestos plugs, a small tube stoppered at one end,
and containing 10 grms. pure lead carbonate.
The soil
occupies all the rest except 015 metre at the end left
empty. The tube is laid above the burners on a bed of
sand in a channel of brass. This channel is cut in three
sections, the first under the copper turnings, the second,
much shorter, under the lead carbonate, and the third
under the earth. The drawn-out end is connected with a
two-necked receiver in which is condensed fhe water
given off in the operation ; the receiver is also connected
with the leaden capillary tube of a mercury-pump. To
the other extremity of the tube is connected a green glass
retort containing pure potassium chlorate.
The Density of Chlorine and the Vapour-density
of Ferric Chloride.—C. Friedel and J. M. Crafts.—At
elevated temperatures the authors find the density of
chlorine 2'448, which approaches very closely to the
theoretical value, 2-44g. Between 321° and 4420 ferric
perchloride has a fairly constant density, corresponding
to the formula Fe2Cl6The Vapour-density of Gallium Perchloride.—C.
Friedel and J. M. Crafts.—The authors’ mean result is
I2‘36, theory requiring I2‘2 for the formula Ga2Clg.
Above 307° there is a notable decrease of density, the
value at 3570 being 8-5 and at 440° 6-6.
In What Stages of Oxidation do Chrome and
Manganese Exist in their Fluorescent Compounds ?
—Lecoq de Boisbaudran.—This question does not receive
any definite answer.
Determination of Lithium in Mineral Waters.
Analysis of Two Springs in the Cote d’Or.—A. Carnot.
—A known volume of water is concentrated by evapora¬
tion, eliminating successively the alkaline-earthy car¬
bonates, iron oxide, silica, sulphuric acid, magnesia,
baryta, lime, and lastly the ammoniacal salts, always
ascertaining that none of the deposits contain lithia.
There remain in solution merely alkaline chlorides, per¬
haps accompanied by traces of magnesium chloride. This
solution is gently evaporated until the salts begin to
deposit, when it is constantly stirred with a platinum
spatula, so as to have a fine crystalline powder. We stop
before dryness and mix with alcohol at gg per cent,
grinding with a pestle and letting digest for some time,
then filtering and draining with the filter-pump. A large
part of the chlorides are thus removed, and we find, with
the spectroscope, that they do not contain lithium. The
alcohol is distilled off, the saline residue left is dissolved
in a little water with two or three drops of hydrochloric
acid, evaporated, and treated while still moist with strong
alcohol. It is received on a filter, drained, and washed
at first with alcohol alone, and then with the addition of
ether, which dissolves out the last portions of lithium
chloride.
The ethereal alcohol is distilled off, ieaving
with the lithium chloride merely a small proportion of
other alkaline chlorides.
To this residue is applied the
method described in Comptes Rendus, vol. cvii., No. 5.
Economical Production of the Chlorides
of
Oxidised Elements, such as Aluminium.—A. Faure.
—The author uses hydrochloric acid instead of chlorine,
and does not mix with carbon but with naphthaline.
Process for Separating and Determining Zinc.—J.
Riban.—This paper will be inserted in full.
On Sodium-glycol-alcoholate.— M. de Forcrand.—
A thermo-chemical paper, not capable of useful abstraction.
A Dibenzoic Ether derived from Mannite.—J.
Meunier.—This ether has the composition C20H2206.
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Researches on the Equations of Indirect Analyses.
—S. Panpuschko.—This paper does not admit of useful
abstraction.
Safety-Pinchcock.—N. von Klobulow.—This paper
requires the five accompanying figures.
Apparatus for Extracting Fats in the Cold.—This
paper requires its two figures.
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absolutely free from nitric acid. Nitric acid, if presen)
in small quantities, disappears in course of time.

On Thermometers and Thermometric Determina.
tions.—A collection of extracts from the Zeitschrift fur
Instrumentenkunde, the Philosophical Magazine, the
Journal of the Society of Chemical Industry, and the
American Chemical Journal.
The Determination of Vapour-densities.— This
memoir requires the two accompanying illustrations.

Gas-tight Glass Cocks.—A. Eiloart.—From the
Determination of the Quantities of Lime and Soda Chemical News.
required for Softening Water.—Otto Binder.—To 200
Gas-absorption and Measuring Apparatus.—W. H.
c.c. water placed in a 300 c.c. flask are added 50 to 75 c.c.
Greene.—From the American Chemical Journal.
of saturated lime-water containing a known proportion of
A Modified Mercurial Air-pump.—A. Joannis.—The
lime. This is determined with a sulphuric acid containing,
peculiarity of this apparatus is that instead of a vessel
per litre, 1-857 grms. sulphuric acid ; 1 c.c. of this acid
represents about 1 c.c. of lime-water, and is prepared by being alternately raised and lowered, both vessels are
diluting 46-43 c.c. normal acid to 1 litre. The sample, fixed and are connected by a U-tube. The advantage of
mixed with lime-water, is heated (the mouth of the flask this new construction is that the thick caoutchouc tube,
being loosely stoppered with a perforated cork holding a necessary in all other models, is dispensed with, and that
thermometer) to the temperature designed for the softening the movement of the mercury is gradual, thus obviating
of the water on the large scale ; therefore to 50° to 8o° (?) the danger of breaking the cocks.
When the contents are cold the flask is filled to the mark
Apparatus for Distilling Mercury.—B. Nebel.—Thi«
with distilled water free from carbon dioxide, and 250 c.c. memoir requires the accompanying figure.
are filtered through a dry folded filter. In the filtrate the
Quantitative Determination of Zinc.—Max Bragard.
excess of caustic lime is titrated back, the quantity used
for 1 litre being found by calculation. In most cases a —The author particularly examines precipitation in a
considerably larger quantity of lime is required than that formic solution, especially for its separation of other
which corresponds to the temporary hardness. Deter¬ metals from the ammonium sulphide group. In thus
mination of the Soda to be Added.—For this purpose 250 separating zinc from nickel the solution must be suffi¬
to 300 c.c. of water is evaporated in a platinum dish to ciently acid to prevent the precipitation of nickel by sul¬
dryness with 5 c.c. of a normal soda solution. The residue phuretted hydrogen, the addition required being 5 c.c.
is dissolved in water, filtered, washed, the undecomposed formic acid (sp. gr. 1-1136) to 0-03 grm. nickel. The free
sodium carbonate is determined volumetrically with acid acid must not exceed a certain limit if the zinc is to be
and methyl orange. The difference shows the proportion thoroughly precipitated. But if increased acid is required
of soda needed for the decomposition of the chloride, by a large quantity of nickel the solution must be diluted
sulphates, and nitrates. About 10 grms. soda per cubic to 500 to 600 c.c. If the precipitation is to be effected in
metre should be used over and above the quantity thus heat more acid is required than for a cold solution. If
determined.
the zinc sulphide is contaminated with nickel sulphide
Overflow-point for Burettes.—Otto Binder.—This the precipitate is re-dissolved in hydrochloric acid, the
sulphuretted hydrogen expelled, ammonia and formic acid
paper requires the three accompanying figures.
are added, and a fresh current of sulphuretted hydrogen
Funnel Support for Drying Precipitates in the
is passed through the liquid. Zinc can be separated in the
Funnel.—The writer proposes to make the horizontal
same manner from iron, more free formic acid being used
rods of Meurer’s funnel-support curvilinear instead of
and the volume of the liquid increased. The precipitation
straight.
of zinc in a citric solution presents no advantage, the
Determination of Traces of Arsenic in Tissues, precipitate being exceedingly difficult to filter and to
Yarns, and Paper-hangings.—R. Fresenius and E. wash. Bragard has further examined Tamm’s determina¬
Hintz.—This paper will be inserted in full.
tion of zinc as ammonio-phosphate (Chemical News,
Quantitative
Determination
of
Acetone
in xxiv., 148). He finds this method most successful if 0-2
to 0-4 zinc is contained in 400 c.c. solution, and if the
Methylated Spirits, in Methylic Alcohol, and (Com¬
mercial) Acetone.—E. Hintz.— The quantity of acetone, precipitate is allowed to stand for twenty-four hours. To
from o-2 to 0-3 per cent, occurring in commercial prevent the precipitate from running through the washingmethylated spirits, as supplied to colour-works, can be water should have at first the same temperature as the
well and accurately determined according to G. Kramer’s filtrate, and should be made hotter by degrees. He en¬
method (Berichte, xiii., p. 1000) by converting the acetone deavoured to weigh the precipitate as pyrophosphate. He
finds that a volatilisation of zinc may be avoided if the
into iodoform and weighing the latter. In accurate deter¬
minations it is well to make a blank experiment with the precipitate is heated alone, at first with a small flame,
reagents in the absence of the methylated spirit, and, in gradually made stronger so as to exclude the reducing
afterwards calculating the acetone, to deduct the small action of the flame gases. Very strong heating should be
quantity of iodoform and iodides thus obtained. Such a avoided. To prevent the reductive action of the carbon
from the filter, the precipitate is filtered in the smallest
blank experiment yields about 0-002 grm. Kramer’s
method is satisfactory for samples containing 5 per cent possible filter, from which it is carefully separated when
dry. The paper is then carefully burnt separately after
of acetone, but for smaller proportions it is not trust¬
worthy.
It is therefore advisable to dilute any sample being moistened with ammonium nitrate. Zinc may be
with water, so that its proportion of acetone may be from separated from magnesia by precipitation with sodium
1 to 1-5 per cent.
phosphate and excess of ammonia, provided the quantity
Detection of Nitric Acid in Wines.—Eugene Borg- of magnesia is not too large. Manganese can be separated
mann.—The author has examined Egger’s method, which in this manner from zinc only if in small proportion.
—(Chem. Zeitung).
consists of treatment of the sample with diphenylamine
Determination of Cadmium and its Separation
and strong sulphuric acid. This reaction is most sensitive
if a freshly prepared solution is used of o-oi grm. diphenyl¬ from Copper.—A. Kcehner.—This paper will be inserted
amine in xoo c.c. pure monohydrated sulphuric acid. The at some length.
wine must be previously decolourised by means of animal
A Characteristic Reaction of Secondary Alcohols.
charcoal, which, as well as the other reagents, must be —G. Chancel.—Already noticed under Comptes Rendus.
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Volumetric Determination of Phosphoric Acid by
Means of Uranium Nitrate.—Charles Malot.—Uranium
nitrate forms a lake with the colouring-matter of cochineal;

London Hospital and Medical College,

the author uses this result to indicate the end of the re¬
action in determining phosphoric acid. When the pre¬
liminary operations have been carried so far that the
ammonium - magnesium phosphate exists dissolved in
dilute nitric acid, some drops of an aqueous solution of
cochineal are added, and then so much dilute ammonia
that the colour appears just violet. This colour is then again
removed by one or two drops of nitric acid. The liquid is
now heated to ioo° and mixed with 5 c.c. of a solution of
sodium acetate, and the solution of uranium nitrate is
then dropped in with a burette. Each, drop, on falling,
produces a greenish blue colour, which disappears again
on stirring, until the last drop turns the whole mass of
the fluid a permanent green. No uranium can then be
detected in the solution. The reaction is, therefore, very
distinct, and permits of the determination of phosphoric
acid in great dilution.

The SESSION 1888-89 will commence on Monday, Odtober 1st,
1088. The new buildings which were opened by T.R.H. the Prince
and Princess of Wales, on May 21st, 1887, afford more than double
the accommodation which was provided formerly
Four Entrance Scholarships, value £60, £40, £30, and £20, wil be
offered for competition at the end of September to new students. Fees
for lectures and hospital pradtice, 90 guineas in one payment, or 100
guineas in three instalments.
All resident and other hospital ap¬
pointments are free, and the holders of all the resident appointments
are provided with rooms and board entirely free of expense.
The
resident appointments consist of five house physiciancies, five house
surgeoncies, one accoucheurship, and one receiving-room officer;
one senior dresser to out patients, dressers and maternity pupils also
reside in the Hospital. Special classes for the preliminary scientific
and Intermediate M.B. Examinations of the University of London
and for the Primary and Pass Examinations for the Fellowship of
the Royal College of Surgeons of England are held throughout the
year. Special entries may be made for medical and surgical practice.
The London Hospital is now in diredt communication by rail and
tram with all parts of the metropolis, and the Metropolitan, Metro¬
politan Distridt, East London, and South Eastern Railways have
stations within a minute’s walk of the Hospital and College.
For prospedtus and particulars apply, personally or by letter, to

MILE END, E.

_MUNRO SCOTT, Warden.

NOTES

AND

QUERIES.

CAUTION AS TO TRADE-MARKS,

Our Notes and Queries column was opened for the purpose of
giving and obtaining information likely to be of use to our readers
generally. We cannot undertake to let this column be the means
of transmitting merely private information, or such trade notices
as should legitimately come in theadvertising columns.
Molybdic Acid.—I should be very much obliged if any reader of
the Chemical News could give me any details of the manufadture
of molybdic acid and molybdates commercially.—H. B. Stocks, 58,
Nuttall Street, Liverpool.
Erratum.—P. 63, col. 2, line 16 from bottom, for “ not only of this
but any method in which the sulphur,” read “ not only of this but
any method, the one in which the sulphur.”

BRITISH ASSOCIATION for the
JO
VANCEMENT OF SCIENCE,
22,

Albemarle

Street,

London,

AD-

W.

The NEXT ANNUAL GENERAL MEETING will be held at
BATH, commencing on WEDNESDAY, SEPTEMBER 5.
P Y CSictdlt J&lcct
SIR FREDERICK J. BRAMWELL, d!c.L., F.R.S., M.Inst.C.E.
NOTICE to CONTRIBUTORS of MEMOIRS.—Authors are
requested to give early Notice of their intention to offer papers.
Information about Lodgings and other Local arrangements may be
obtained from the Local Secretaries, 13, Old Bond Street, Bath.
_A. T. ATCHISON, Secretary.

CITY AND GUILDS OF LONDON INSTITUTE.

'J'ECHNICAL

COLLEGE,

CROWN
(Established 1863.)

MOTICE IS HEREBY GIVEN, That all
’
Chemicals manufactured by us bear our Registered Trade¬
mark—

CROWN

VELVET

JOHN WATNEY,
WALTER S. PRIDEAUX.

Hon.

SULPHUR.

NOTICE IS ALSO GIVEN, That we are carrying on the busi¬
ness formerly carried on under the name of Scott and Co., at the
Crown Chemical Works, by our Mr. James Edward Johnson in
partnership with others ; and that an Interim Injunction was granted
on the 22nd day of J une, 1888, by Mr. Justice Stirling, in an Action of
“ Kindersley and Johnson v. W. T. Scott,” restraining the Defendant
from representing that he is carrying on the business of Scott and Co.
or is in any way connected with such business; and by a further
Order, made the 6;h day of July, 1888, the Registration of the Trade¬
mark “ Velvet Sulphur,” as improperly obtained by the said De¬
fendant, was ordered to be expunged.
NOTICE IS FURTHER GIVEN, That Proceedings will be
taken against all persons infringing the above or any other of our
well-known Trade-marks.
IAS. EDW, JOHNSON JOHNSON,
jAMES HOOPER,
Trading as KINDERSLEY and JOHNSON,
Crown Chemical Works,

Dated 7th day of August, 1888.

Stratford.

S .

J •
ASSAYER

DAY DEPARTMENT for Students not under 14 years
of age.
The College Courses of Instruction in Laboratory, LeCture-Room,
Workshop, and Drawing Office, for Mechanical Engineers, Electrical
Engineers, and Technical chemists, COMMENCE on TUESDAY,
OCTOBER 2nd.
Chemical Laboratories, specially organised for Instruction in Tech¬
nical Manufacturing Processes. Fee for Session, inclusive of Labor¬
atories, Workshops, and Drawing Office, £9.
The Entrance Examination will take place on Wednesday, Sep¬
tember 26th, at Ten o’clock a.m.
Scholarships of £30 a year each, and the Holl Scholarship of £20
a year, all tenable lor two years, will be awarded (in accordance with
the several schemes) on the results of the Entrance Examination.
For particulars of Scholarships and programmes of Instruction
apply at the Technical College, Leonard Street, City Road, E.C., or
at Gresham College, E.C.

BRAND,

which is, as heretofore for the last quarter of a century, a guarantee
in the markets of the world of the excellence of quality of our
Sulphur, Acetic and other Organic Acids, Mineral Acids, and general
Pharmaceutical Products.
A Special Quality of Sulphur manufactured by us is also
guaranteed by our Trade-mark—

FINSBURY.

S. P. THOMPSON, Principal.

CHEMICAL WORKS,
Marshgate Lane, Stratford, E.

AND

MERRY,

ANALYTICAL CHEMIST

SWANSEA

“pOR

SALE.

— The

Chemical

Gazette.

Complete Set (unbound and uncut), 17 volumes; from Novem¬
ber, 1842, to December, 1859.—Address, “ Publisher,” Chemical
News Office, Boy Court, Ludgate Hill London, E.C

Estab
1875.

Secs.

55, Upper
Marylebone St.,

MICA.

F. WIGGINS & SONS, io, Tower Hill, London, E.,
IMPORTERS AND MERCHANTS,
Manufacturers of Mica Goods for Philosophical and ALL purposes.

Contractors to Her Majesty’s Government.

Portland Place, London

WILLIAM
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LABORATORY:
TOWER STREET, LONDON.

Chemist,
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Analyses of Oils, Pigments, Varnishes, &c.
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HUBNER,
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MACHINE WORKS AND IRON FOUNDRY.
Representatives:

NICKELS & Co., 150, Holborn, London, E.C.

Dry Slide Air-Pumps.

Scum-Pumps

E. Hiibner’s Patent, No. 37,746,

driven by Steam or Belt,with Automatic Regulation of Pressure
or without same for feeding Filter Presses.

with increased effedt through abolishing the noxious spaces; best
Air-Pump for Compression and Evacuation ; useful effedt up to go
per cent with Steam power or driven by Belt.

Filter Presses and Monster Filter
Presses,
with or without Washing Apparatus, with Heating Attachment,
with Attachment for Filtration with Exclusion of Air ; in Wood,
Iron, or Bronze every desired size

Experimental Filter Presses
in Wood, Iron or Bronze.
Filtration Experiments, if desired, carefully condudted in
our Laboratory).

Steam Pumps & Transmission Pumps,
horizontal, vertical, mounted on column, Wall Pumps, Pumps for
Deep Wells, any size, for Water, Lyes, Saline and Muddy Liquids.
“ Pump Cylinder in Iron or Bronze.”,
“ Several Hundred different Patterns for Seledtion.”

Membrane Pumps

Steam Engines
with or without Cut-off Arrangement; with Rider Cut-off
pound Steam Engines.
From 2—150 horse-power

Com¬

Steam Water Pumps,
newest, most approved Construdtion, taking up little room, and
especially suitable for placing in Wells, with great efficiency; up
to largest sizes.

Compressors driven by Steam or Belt,
for Liquefying Carbonic and Sulphurous Acids.

Extraction Apparatus,
for Extradtion (cold or hot) with Benzol, Sulphuret of Carbon,
Ether, Alcohol, Acetone, Water; In Iron or Copper. (Extradtion
Experiments carefully condudted in our Laboratory if desired).

Laboratory Extraction Apparatus.
Montejus
in Cast or Wrought-iron, either lined with Lead or not.

worked by Steam, Transmission or Hand, in Iron, Bronze, or
Hard Lead, for raising Muddy, Sandy, Acid, or Saline Liquids,
any size desired.

Montejusfor Sulphuric Acid, Mixing Vessels, Stills, Pans,
and Steam Boilers.

Complete Plant

Ice Machines.
Complete Freezing and Cooling Plant and Parts thereof,
i.e., Refrigerating-Worms, Ammonia-Pumps, Cocks, &c.
Also Small Ice Machines for F'amilies, Laboratories,
Farms, Ships, &c.

Hydraulic Presses and Pumps.

for Chemical Manufactories, Colour Works, Glycerin
Refineries, Resin Distilleries, Paraffin Works, Tar Dis.
tilleries, Extract Works.
Price Lists, Drawings, Descriptions, and Highest
References for our above-named Specialities on
Application,

PATENT

THERMOMETERS

FILTER PRESSES
AND

AND

PYROMETERS,
For indicating continuously
or occasionally all ranges
of temperature met
with in practice.

MONSTRE

FILTER-PRESSES

IN WOOD, IRON, BRONZE, AND LEAD.

In ail sizes and for all purposes known.
240

PRESSES
FURNISHED

FOR USE IN CHEMICAL WORKS,
OIL WORKS, SUGAR REFINERIES,
IRON AND STEEL WORKS, ETC.

TO ONE
FIRM
ALONE

PRICES AND PARTICULARS
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MASCH1NEN" UND ARMATUR-FABRIK

MURRIE’S ENGINEERING CO.,

vorm. Klein, Schanzlin, & Becker,
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Dissociation in Fused Metallic Sulphides.
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ROCK-SALT

OF

HYDROCARBONS

IN

NATURE.

By F. MAXWELL LYTE, F.C.S.

The requent association of salt and bitumen or
petroleum in the same deposits has often struck me as
likely to lead to the development of some probable theory
as to the formation of these hydrocarbons. Almost all
specimens of rock-salt, when struck or rubbed, give off
more or less the characteristic odour of bitumen. Beds
of rock-salt are often coloured brown by the bitumen they
contain, and petroleum, on its emergence, is nearly
always associated with brine. Deposits of rock-salt are,
as a rule, dry and anhydrous, though salt itself has a
considerable attraction for moisture. But more than this,
those salts of potassium and magnesium often occurring
with it are still more greedy of water.
If the seemingly probable theory that all formations of
rock-salt are due to the evaporation of sea-water be corredt,
then these deliquescent and hygrometric chlorides would
almost always have beeen the last part deposited in every
bed of rock-salt, and though, owing to their great
solubility, they may have been denuded and washed or
melted away perhaps long afterwards, it is probable that
they generally formed the final layer at first.
These
would, by their affinity for water, both during their forma¬
tion and subsequently, tend to withdraw that liquid from
all surrounding substances.
Now most organic matter may be looked upon as a
hydrocarbon combined with the elements of water. With¬
draw the water and the hydrocarbon remains. Metallic
iron, if present, might modify the reaction. Is it not,
then, a probable theory that most natural deposits of
hydrocarbons owe their origin to this absorption of water,
aCting through the lapse of ages on organic matter, often
aided by heat and pressure ? If such be admitted it would
account for the frequent association of salt with hydro¬
carbons.

DISSOCIATION

IN

FUSED

METALLIC

SULPHIDES.
By T. STERRY HUNT.

In a note in the Chemical News, vol. lv., p. 3,
Mr. T. Moore has described the formation, in a nickel
matte or regulus, during its slow cooling, of brilliant
crystalline plates, malleable and duCtile, of metallic nickel,
alloyed in different samples with from 12 to 28 per cent
of iron, and amounting, in some cases, to one-tenth of the
mass. A regulus containing Ni 73'8, Fe 4-2, S 22'o, in
which the ratio S : M = i : rg ; after yielding a portion of
an alloy of Ni 86'4, Fe X3’6 gave the ratio 1 : i"6 nearly,
as calculated from Moore’s analyses.
This process is not without precedent, since I published,
in 1873, with details, the evidence of the separation of
metallic iron from a copper-iron matte, with the further
fadt that the fused mixture was an oxysulphide, and was
dissociated, on cooling, into an aggregate of metallic iron,
magnetite, and sulphides. In commenting upon this fadt
in the second edition of my “ New Basis for Chemistry ”
(Boston, 1888), p. 164, it is noted that the separation of
filamentous copper (the so-called moss copper) during
the cooling of rich copper regulus, is evidence of a similar
dissociation of a sulphide, instable save at high tempera.

^7

tures.
I transcribe the foot-note given on the page just
cited.
“ A matte got from the first fusion of a roasted
cupriferous pyrites held 45 per cent of copper, with a little
zinc, and was strongly magnetic. Oxidised by nitric acid
or by bromine, it left more than 10 per cent of pure mag¬
netic oxide of iron.
It, moreover, precipitated metallic
copper and lead freely from solutions of these metals, and
gave up to dilute acids the larger part of its iron, with
evolution of free hydrogen and hydrogen sulphide gases,
the latter apparently formed by the adion of nascent
hydrogen upon the metallic sulphide ; from all which
fads it was regarded as an intimate mixture of metallic
iron, magnetite, and sulphides.”—(Trans. Amer. Assoc.
Adv. Science, 1873, p. 143).
Mention should here be made of the remarkable sub¬
sulphide found crystallised in cavities in the hearth in
smelting for nickel matte in Pennsylvania, lately
described by J. B. Mackintosh (Trans. American Institute
of Mining Engineers, 1887). He found for brilliant cubical
crystals the ratio S : M = 1 : 6, and the formula Fe4Ni2S ;
two previous analyses of another specimen by Voigt having
given similar results. It may be said that the sulphurous
cast-irons offer us still more basic compounds of iron with
sulphur.
London, August 10,1888.

ON THE

PRESENCE

OF

FUSEL

OIL

IN

BEER.*

By WILLIAM M. HAMLET, F.C.S., Government Analyst.
(Concluded from p. 83).

Another method for the estimation of minute quantities
of amylic alcohol, and indeed for all the higher alcohols,
is that of Traube,f who employs a method based on the
fad that butylic and amylic alcohols depress the capillarimetric column in a small tube. This process has in my
hands been found more suitable for brandies and white
spirits than for beer.
During the first experiments in working out this process,
a somewhat unlooked for result was obtained ; one giving
positive indications that genuine hops had been used in
the brewing of all the samples of Sydney beer; thus
corroborating the results I obtained by the methods of
Dupre and Allen used in my search for spurious bitters
and hop-substitutes.
Hops contain about 7^ parts in a thousand of an
essential oil. This oil consists of a terpene isomeric with
turpentine oil (CI0Hi6) and a stearoptene termed valerol
(C6H10O ?) : the first, being a very volatile etherial body,
is entirely dissipated during the process of brewing, and
gives that pleasant aromatic odour often noticed in the
brewery ; the second consists of a mixture of the stearop¬
tene valerol and resin. The valerol is easily oxidised by
ordinary atmospheric oxidation into valeric acid, which
may sometimes be observed in the peculiar cheesy smell
of old hops.
Valerol being soluble in ether and in ethylic alcohol
would therefore be found in the crude chloroform extradt;
hence the necessity for a prolonged washing with water
to remove both the valerol as well as the ethylic alcohol be¬
fore proceeding further with the process. If the impure and
unwashed chloroform be oxidised the valerol would be¬
come oxidised into valeric acid along with the amylic
alcohol. The presence of the hop oil of the hops may
therefore be recognised if the chloroform residue be
divided into two parts ; one of which is thoroughly washed
and oxidised by chromate.
If oxidation yields valeric
acid in the one case and none in the other, then it follows,
and I think proves conclusively, that hops have been used
in brewing the beer.
* Read before the Royal Society of N.S.W., November 2, 1887.

t Bulletin de la Society chitnique de Paris.
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given to a dog. The effeCt was instantaneous, producing
The process, therefore has a double value and sig¬
nificance; namely, in determining first, whether the beer muscular paralysis of the hinder legs, with drunkenness,
has been really flavoured with hops, and secondly, if the giddiness, and stupor. In a few minutes the animal was
quite unable to stand on its legs and rolled about on the
higher alcohols are present.
To remove all doubt as to whether the fusel oil really floor. In ten minutes the muscular tremors came on, recur¬
existed in beer, I took two litres of beer and removed the ring with perfedt regularity. In twenty minutes there was
whole of the ethylic alcohol by slow and careful evapora¬ foaming at the mouth. In thirty minutes the muscular
tion ; the liquid was made alkaline by sodium hydroxide tremors came on in paroxysms, especially at each inspira¬
treated with ether in a separator and the valerol thus re¬ tion of the lungs, amounting to what Dr. Ashburton
moved. Acetic acid was then added to neutralise the Thompson better described as a spasm. The tremors con¬
soda and the chloroform process, as before described and tinued for some time. In three hours the dog was in a
carried out. The result was that barium valerianate was state of coma, the twitching going on all the while
produced as before. This was dissolved in water with a regularly.
At this stage violent headache and nausea
few drops of nitric acid, the barium estimated as sulphate, was experienced by myself and two other observers. The
and the amount of fusel oil found and expressed in terms , dog was seized with a most violent fit of vomiting about
of amylic alcohol.
five hours after, and partially recovered in 24 hours from
Four and a half litres of beer (=1 gallon) gave 0-530 the time of administration.
grain of barium sulphate, equal to 0-4 grain of amylic
In conclusion, these results may be summarised as
alcohol per gallon.
follows:—
One gallon of another sample gave on analysis 0-324
x. That traces of certain other alcohols besides ordinary
grain of barium sulphate, equal to 0-245 grain of amylic ethylic alcohol exist in most of the beers brewed in
alcohol per gallon.
Sydney.
In another instance one gallon of a beer gave ri8
2. That these may be derived either from the tempera¬
grain of barium sulphate, equal to 0-89 grain of amylic ture at which the fermentation is allowed to take place ;
alcohol per gallon, this being the largest proportion found. or from the excessive use of saccharum, glucose, or sugar
The amount therefore of fusel oil ranged from \ grain to crystals, or from both.
nearly 1 grain [0-245 t0 0-89] per gallon.
3. That the presence of even traces of fusel oil is quite
undesirable and most probably injurious to health, since
Molecular weight of C5HnHO = 88
it is known that small quantities of fusel oil aCt as a
ditto
C5H9O2H = 102
poison on the animal sj'stem.
Molecular weight of (C5H902)aBa-|-20H2 = 375
1 part of
ditto
= o^^sHhHO
Discussion.
1 part of BaS03 = 0-7553 C5H11HO
Mr. W. A. Dixon, F.C.S., said that it seemed to him
In the case of Marquardt’s process for brandies and
that too much attention had of late been given to
whiskies:—
minute analysis of foods. Since Mr. Hamlet’s first report
1 part of (C3Hg02)a Ba contains 0-4513 BaO ;
had been published he had given a good deal of attention
Whereas—
to this matter and had himself carried out some experi¬
1 part of (CaH50)2 Ba contains 0-674 BaO.
ments. From these, as far as he had gone, he concluded
Fusel oil or fousel oil, Fr. Huile de ■pomm.es de terre,
Ger.fuselol, derived from the Greek <pux), I produce, alluding
to its production or generation in and during the aCt of
distillation and not merely to its eduction or mere separafrom a liquid in which it is already present.
I may say
that I have very strong grounds for saying that it is not so,
and that fusel oil is not a mere creature of the distilling
process ; but that it existed in the wash before distillation
took place. However that may be, I will give a short
description of what fusel oil is, and would refer my hearers
to the many published accounts of this liquid.
The compound known as fusel oil is a complex oily
liquid possessing a powerful sickly odour, producing nausea,
coughing, irritation, and headache when inhaled, and
having a biting fiery taste. It occurs in the residues, the
faints,* of the distillation or rectification of all kinds of
spirit, such as cane spirit, brandy, potato, rye, maize, and
other grain spirit, from the marc of grapes and from the
fermentation of sugar and glucose.
I desire it to be stated that I am not the first discoverer
of fusel oil in beer, and that a paper appeared in the
Comptes Rendus, xcvi., [19] 1368—1370, by J. A. Le Bel,
who shows that amylic alcoholf is a product of the
fermentation of beer. It has also been shown in Germany
that when impure saccharum was used in brewing, that
fusel oil was developed, in the Rep. Anal. Chem., v., 188,
a case is cited where a brewer was fined for allowing fusel
oil to appear in his beer, and where it is stated that the
fusel oil “ may under certain circumstances prove injurious
to health.”
Toxic Action of Fusel Oil.
The administration of a quantity estimated at not more
than £ grain kills frogs. One minim sufficed to kill three
blow-flies. One minim killed a minnow. Two minims
was fatal to guinea pigs.
Sixty grains of fusel oil was
* Faints contain over 60 per cent amylic alcohol,
t Named amylic aleohol by Cahours, from amylum starch.

that the glycerin formed during fermentation was extracted
by the chloroform, and in the process used by Mr. Hamlet
this was oxidised to formic acid and determined as valeri¬
anic acid and hence as amylic alcohol.
Mr. Hamlet
appeared to have only examined beers manufactured in
Sydney. He (Mr. Dixon) had examined beer brewed at
home, and found as much amylic alcohol as in any beer
brewed here. It seemed to him that amylic alcohol was
always produced more or less in fermentation ; and that
its production was not well understood. It is only known
that it is produced in largest quantity from roots, next
from raw grain, and generally when the yeast was in bad
condition, and the temperature high.
He did not think
the temperature of fermentation here was carried much
higher than at home, not much beyond 76 or 78° F., at
the outside. If much amylic alcohol was produced the
beer would be very distasteful. What was essential at
one time was not so at another; thus, at one time beer
was brewed without hops at all; in the reign of Queen
Elizabeth very stringent regulations were laid down
against the use of hops in beer, but the use of hops has
so grown that the use of beer without is now almost un¬
known. Beer was a complex liquid containing various
ingredients which made it palatable; some of them
affected the sense of taste and others the sense of smell;
these were called sapors and odours, and together flavour.
The bitter of hops and the salt affeCted the taste ; some
people liked more of the latter, some less, but the quantity
present could scarcely produce thirst. The ingredients
which affeCted the organs of smell were the oil of hops
and the small quantities of those higher alcohols which
were present, and if these were left out the beer would be
undrinkable. What Mr. Hamlet has said with regard to
the water here being particularly soft, and therefore
taking up a large quantity of albuminous matter, was
perfectly correct, and the brewer got rid of that difficulty
J by the use of sugar, as otherwise the beer would never be
. bright. The waters used in the brewing of some of the
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English beers contained, besides the sulphate of calcium
mentioned, sulphate of potassium, and both these were
absent in Sydney waters. British beers contained from
200 to 300 grains of inorganic matter per gallon, which
was more than in Sydney beer. With regard to the in¬
toxicating effects of amylic alcohol, he did not think much
dependence would be placed upon experiments made on
animals. The effeCt of experiments made on different
men might be very different, and the difference might be
still greater between experiments made upon a man and
a dog. For example, give a glass of rum to a black-fellow
and he would be hopelessly drunk, but on most white
men it would have no effeCt one way or the other. Various
people had given different accounts of the effedtsof amylic
alcohol; some said that it was fifteen times as intoxicating
as ordinary alcohol; others said three grains produced
decided effedts. He knew of a case in which a man took
a jar of fusel oil, thinking it was brandy, and took a
mouthful of it; it made him drunk, but he soon got over
it.
Even if beer contained one grain of fusel oil per
gallon, he did not think that was sufficient to condemn it,
but he had not found nearly as much. As a chemist, he
thought that too much importance was often attached to
minute chemical analysis, and in a general way he con¬
sidered that what would pass his sense of taste and smell
was good enough.
The Rev. S. Wilkinson said he had been enabled to
make some observations of the evil effedts of fusel oil.
There was one part of this colony in which wine was very
extensively produced, and to his certain knowledge con¬
siderable quantities of very coarse sugar was used in fer¬
mentation in order to to produce the wine ; that he knew
to be a fadt, and it was a certainty from that fadt that a
considerable quantity of fusel oil is generated by fer¬
mentation to produce the wine he alluded to. But what
was the result of it ? He had been talking to a very trust¬
worthy man in the police of that distridt, who had large
experience of the men who had got drunk upon that wine,
and his answer was, “ Sir, they are not drunk, they are
mad.” He observed the difference between the men who
got drunk on spirits and those who got drunk on the wine
produced largely by the use of sugar, and these latter
became perfedily mad with it. He was fully persuaded in
his own mind that the larger the quantity of fusel oil found
in beer or elsewhere the more deleterious were the effedts,
and therefore he thought that the results arrived at by
our Government Analyst, after skilful examination, were
most important, and showed that this oil was to be
avoided by every possible means. He had not drunk any
beer for a quarter of a century, but had observed the effedts
upon others. He was very pleased that Mr. Hamlet had
not discovered any of those deleterious ingredients that
are put in some of the beers in other countries, such as
grains of paradise, Cocculus indicus, copperas, and other
baneful metallic substances.
Mr. Smith said the point seemed to have been lost
sight of as to the amount of amylic alcohol necessary to
produce any toxic effedts. The authorities of the present
day give 0-3 of a grain as the quantity required to produce
toxic effedts on the human system. Mr. Hamlet had
shown that colonial beer contained, on an average, 0^05
grain to the gallon; therefore, to get enough amylic alcohol
to produce any poisonous symptoms, a man must drink
six gallons before it would produce any effedt. It had
been suggested that it might remain in the system over a
period of time, and eventually the amylic alcohol pro¬
duced toxic effedls upon the system. Delirium tremens
had been attributed to fusel oil, but was in no way caused
by it.
Mr. Dixon had spoken about the analysis of foods,
and had rather cried down the analysing of food substances.
With all due deference to Mr. Dixon he thought the paper
read that night proved that there was a use in analysing
food substances. Again, Mr. Dixon had made the remark
that anything which would pass his nose and palate he
thought good enough to take. He (Mr. Smith), while in
England studying chemistry, on one occasion had been
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appointed to go over one of the works where potted meat*
were largely manufactured. The course of inquiry was
with reference to poisonous salts found in the meat, and
this necessitated going through the whole process, and
during the examination of the manufactory he certainly
saw some things which had entirely prevented him, for
some years past, from eating potted meats. The filthy
way in which the meats were prepared would prevent
many of the members here present from eating them
again ; it was only by analysis that we could find out and
put a stop to unhealthy products being put on the market.
Again, from a medical point of view, there were many
diseases which could not be found out either by nose or
palate ; there are various species of tape-worm that cannot
be found out by chemistry, but they can by microscopical
examination.
Mr. W. A. Dixon wished to refer to the incident men¬
tioned by Mr. Wilkinson, where men had been reported
to be mad by the policeman as the result of drinking
certain wine. He (Mr. Dixon) wished to point out that
the effeCt of fusel oil in those cases in which it had been
administered had been to produce coma and not madness.
A man would be reported dead drunk, but would not be
reported mad by the average policeman if the effeCt were
due to fusel oil. As for potted meats, they never passed
his palate.
The Chairman said he was perfectly aware that many
ingredients were put in foods, although with no intent to
cause injury; he was very glad to find that the samples
of beer examined by Mr. Hamlet did not contain those
injurious things which had been alleged. He certainly
thought, from what he knew of the brewers here, they
would not put in deleterious things ; he felt assured that
it was not the brewers, but the people through whose
hands it passed afterwards, who adulterated the beer.
Chemical analysis was very valuable, and Mr. Hamlet’s
investigations proved that fusel oil was there, although
not in large quantities ; but can it be produced without
fusel oil ? (Mr. Hamlet: Yes, it can).
He was very
pleased, and had been instructed by what he had heard
that night, and wished that more of their members would
come forward with papers. Before sitting down he would
mention a faCt that just occurred to his mind through
reference to hops, and it was this : —That nearly all plants
twine from right to left, but the hop is an exception; it
twines the reverse way, and it was the only plant he knew
that did so. He would tender, on behalf of the Society,
a cordial vote of thanks to Mr. Hamlet for his paper.
Mr. Hamlet, in acknowledging the vote of thanks, said
that he considered that anyone whohad an interest in the
State as a citizen should do all he could to investigate
such matters rightly. He did not bring forward his paper
to “ rob a poor man of his beer,” as the popular saying
goes, but he simply stated what he found to be the faCt—
that fusel oil was contained in beer. He concurred very
much in what Mr. Dixon had stated about the residues in
British beers being higher than that in Sydney beer. He
did not think that adding salt had any great deleterious
effeCt, nor did he think the amount of common salt that
Mr. Dixon referred to had any great effeCt, having regard to
the faCt that most people took a considerable quantity of
salt in twenty-four hours. It hadbeen remarked that a man
must take a large quantity of beer before the fusel oil
takes any effeCt. That might be so, but it was not so
much that as the cumulative effeCt of amylic alcohol. If
he were going to be dosed with minute doses for six
months, it would accumulate in his system much in the
same way as small doses of lead. If you took small doses
of lead it would not produce any immediate effeCt; but,
not being eliminated, it would be stored up in the body,
and by-and-bye produce very alarming results, and it was
quite possible that the toxic aCtion of fusel oil would aCt
much in the same way. The men about the streets were
not to be compared with the ordinary drinker, who takes
an occasional glass ; those poor creatures that we saw
standing about the corners of the streets were imbibing it
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all day. They are members of the State, and we had, it
was to be hoped, some degree of interest in mankind, so
as to enable them to get as pure an article as possible.
Mr. Dixon had suggested that he should have tried ex¬
periments on men and not on animals ; that had been a
great difficulty with him. He should like very much to
have experimented on human subjects, and he had hinted
as much, but of course it was an impossibility. He only
knew, from these effects upon himself, that it was a very
irritating disagreeable noxious liquid. With regard to the
incident mentioned by Mr. Dixon of the man who took a
gulp of fusel oil, he could only think it must have been
largely diluted. The latest authorities on the subject con¬
sidered that i-6oth to i-i5th of a grain produced intoxi¬
cating results. The effedt on animals was very distressing
to see.
In reply to a question of Dr. Leibius, Mr. Hamlet said
there were no recorded experiments of the cumulative
effedts of fusel oil, but it was inferred from the innate pro¬
perties of fusel oil that it was so. Of course, he did not
compare it with lead, but merely mentioned lead by way
of illustration, and it would not be fair to compare it with
lead.—Journal and Proceedings of the Royal Society of
New South Wales, Vol. xxi., Part 3.

sulphide, quite white and very heavy, colledts quickly.
After letting settle for a few minutes the limpid liquid is
decanted carefully through a filter.
Upon the precipi¬
tate is poured boiling water and sulphuretted hydrogen
water, when the precipitate soon settles again. After two
or three such washings by a decantation through a filter
the washing is completed in the filter, always with hot
water mixed with sulphuretted hydrogen water. It is dried
at ioo°, separated as completely as possible from the filter,
which is incinerated in a porcelain crucible, after
moistening the paper with ammonium nitrate. Lastly
there is added to the ash the zinc sulphide and free sul¬
phur, and the whole is ignited in a current of hydrogen
according to Rose’s process. Or the sulphide may be con¬
verted into oxide by roasting.
This method allows of the separation of zinc from the
alkaline-earthy and alkaline metals, using, for the latter,
barium hyposulphate in place of the sodium salt.
As iron, manganese, &c., are not precipitated by sul¬
phuretted hydrogen in presence of the hyposulphates, the
zinc may be separated from these metals and determined
without the previous elimination of iron.—Comptes Rendus
(vol. cvii., p. 341).

NOTES
A PROCESS FOR SEPARATING AND
DETERMINING

ZINC.

By J. RIBAN.

The accurate determination of zinc in the moist way
presents, as it is well known, great difficulties. The pre¬
cipitation by means of ammonium hydrosulphate requires
a settlement of from twelve to twenty-four hours; the
filtration is discouragingly tedious, and we are compelled to
load the mother-liquid and the washing waters with ammoniacal salts to prevent the precipitate from passing
through the filter.
Ifweeffedt the precipitation in an acetic solution by
means of sulphuretted hydrogen the sulphide obtained is
still gelatinous, and presents similar inconveniences,
though in a less degree. The precipitation of zinc by
means of sodium carbonate is often incomplete, and the
flocculent precipitate carries down considerable quantities
of alkali, which cannot be completely eliminated by
washing. Moreover, this method cannot be applied in
presence of the alkaline-earthy bases, and only permits
the separation of zinc from the alkalies.
The author has arrived at a process which is free from
these defedts.
It consists in transforming the zinc salt
into a soluble hyposulphate by the addition of an alkaline
or earthy hyposulphate and treating it in the cold with
sulphuretted hydrogen. There is formed a pure amorphous
zinc sulphide, so dense that it soon colledts at the
bottom of the liquid, whilst the supernatant liquid remains
clear, notwithstanding the movement produced by the
gaseous current. As this precipitate is formed dithionic
acid is set free, but its adtion upon zinc sulphide is very
slight, and even null in dilute solutions, so that at certain
degrees of dilution the process is at once expeditious and
very accurate. The precipitate may be separated from
the supernatant liquid by simple decantation, and can
then be easily washed by continued decantation and
filtration.
The liquid containing the salt of zinc is
saturated with sodium carbonate until a permanent pre¬
cipitate appears, and is then re-dissolved by a few drops
of dilute hydrochloric acid. To this slightly acid liquid
there is added an excess of sodium or barium hyposulphate,
more than sufficient to effedt the double decomposition
with the salt of zinc and the free acid ; an excess of the
hyposulphate does no harm. The liquid is diluted with
water so that it may contain, at most, o-i grm. zinc in
100 c.c. There is then passed into it a current of sul¬
phuretted hydrogen in the cold. The precipitate of zinc

I Chemical News,
(
Aug. 24,1888.

ON

ANALYTICAL

METHODS.*

By Dr. T. B. OSBORNE.

Filtration of Crude Fibre.
The filiations in the process of determining crude fibre
are commonly quite difficult and tedious, the acid liquids
especially, either running turbid through a coarse filter or
clogging a fine one.
In most cases these troubles may be
avoided by using the filter-pump and a paper filter sup¬
ported on a platinum cone, and by breaking the filter
down the fold or crease on one side. This is done by
folding the paper so as to form a cone of an angle slightly
less acute than the funnel, placing it in the latter,
moistening, and then applying the sudtion, when the paper
will usually tear apart, leaving a narrow rift from the
vertex upward, across which stretches a loose network of
fibres. If the sample has not been too finely ground it
may be filtered clear by shaking or stirring np thoroughly,
and throwing quickly on to the paper, so that the coarser
particles will hold the finer and prevent the latter from
passing the rift or clogging the paper. The break allows
the solution to run off rapidly, so that in most cases but
three or four minutes are necessary to conclude the filtra¬
tion.
This method has given good results in crude fibre deter¬
minations with hay and bran-feed and with sheep-dung,
which were very difficult to manage by the usual methods.
Filtration and Weighing of Silver Chloride.
Solutions containing organic matter are often very
difficult to filter from silver chloride, this precipitate at
first running through, and afterwards clogging the paper
so as to make the filtration slow.
The removal of the
precipitate from the paper, and the conversion of the
reduced silver obtained after burning into chloride again,
are operations taking considerable care and time. In
many cases it is better to allow the precipitate to settle
and to decant the greater part of the liquid through a
Gooch asbestos filter. The precipitate is then dissolved
in a very slight excess of ammonia water, the concentrated
solution being thereupon made slightly acid with nitric
acid ; the precipitate will separate in a flocky form, which,
alter carefully washing by decantation, may be thrown on
to the filter and sucked dry with the pump without danger
of running through. If the precipitate be fused it is some¬
what difficult to remove from the crucible, but it may be
* From Report of the Connecticut Agricultural Experiment Station
for 1887.
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dried at ioo°, at which temperature a constant weight is
obtained in from a half to one hour.

LONDON

WATER

SUPPLY.

Report on the Composition and Quality of Daily
Samples of the Water Supplied to London
for the Month ending July 3ist, 1888.
By WILLIAM CROOKES, F.R.S.;
WILLIAM ODLING, M.B., F.R.S., F.R.C.P.,
Professor of Chemistry at the University of Oxford ;
and C.MEYMOTT TIDY, M.B., F.C.S.,
Professor of Chemistry and of Forensic Medicine at the London
Hospital; Medical Officer of Health for Islington.

To General A. De Courcy Scott, R.A.,
Water Examiner, Metropolis Water Act, 1871.
London, August 4th, 1888,

Sir,—We submit herewith the results of our analyses
of the 182 samples of water collected by us during the past
month, at the several places and on the several days indi¬
cated, from the mains of the seven London Water Com¬
panies taking their supply from the Thames and Lea.
In Table I. we have recorded the analyses in detail of
samples, one taken daily, from July 1st to July 31st
inclusive.
The purity of the water, in respeCt to
organic matter, has been determined by the Oxygen and
Combustion processes; and the results of our analyses by
these methods are stated in Columns XIV. to XVIII.
We have recorded in Table II. the tint of the several
samples of water, as determined by the colour-meter
described in a previous report.
In Table III. we have recorded the oxygen required to
oxidise the organic matter in all the samples submitted
to analysis.
The London waters during the past month have con¬
tinued to be of their usual excellent quality.
A few
samples of the East London Water Company’s supply
presented a slight turbidity, dependent on the exceptional
circumstances explained in former reports.
We are, Sir,
Your obedient Servants,
William Crookes.
William Odling.
C. Meymott Tidy.
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TO
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PRODUCE

ABSORPTION-SPECTRA.
By PAUL KIESEWETTER and GERHARD KRUSS.
(Concluded from p. 76).

Gadolinite from Hittero.
Gadolinite, a mineral so often used as a source of rare
earths, has not been as yet spectroscopically examined
like
euxenite,
fergusonite,
thorite, keilhauite, &c.
Therefore 120 grms. of this mineral from Hittero were
most finely powdered, evaporated down several times on
the water-bath in strong hydrochloric acid, and thus fully
opened up with liberation of silica.
The oxalates pre¬
cipitated from the hydrochloric solution formed a deep
yellow oxide, the solution of which in nitric acid was con¬
centrated on the water-bath and heated for some time.
After being taken up in a small quantity of water the
solution was again heated for some time on the water-bath,
repeating this process five times so as to give a perfectly
neutral solution of the nitrates of the gadolinite earths.
It gave the following spectrum :—

Gadolinite from Hittero.
Observed position of Wave-length
maximum darkness.
observed
by
For.
Position
WaveKriiss
of
length
and
drum.
observed.
Nilson.

296
398
419
453

727-8
6907
6837
673'5

728-3
690-5
684-0
—

525

653*1

654-7

574
733
788
863

6417
605-5
592-9

640-4
—

895
1105
1128
1241
1257

575'3
542-8

1347
I589
1728
2084
2203
2453

580-3

539'3
522-9
520-9
511-2
485'9
4766
452-2
444-1
428-2

591-5
579-2
575-4
542-6
539-9

523-1
521-5
512-2

485-5
477-7
452-6
444-7

428-5

Intensities of
absorption-bands.

Dia
Due
Tma
?

Rather strong.
Very faint.
Faint.
Very faint.
(Rather faint, identiEra •
fied with Era by
comparison.
Xa
Faint.
?
Extremely faint.
Di
Extremely faint.
Uly
Very strong.
Strong.
Diy
Very faint.
XjS
p
Faint > A = 53g-g.
Strong.
Er/3
Did
Rather strong.
Die
Faint.
Rather strong.
Sm (3 Very faint.
xe
Very strong.
Dii
Scarce visible.
Very faint.
Xt?

xs

In gadolinite there occur a considerably larger number
of rare earths than in keilhauite. Noteworthy is the
absence of Sma, and of Dit, Di?), and Di0in the gadolinite
material at the author’s disposal, as well as the occurrence
of Di/c for the nitrate of which the line A = 6go,5 could be
observed in the speCtrum. Dix had been previously found
by Kriiss and Nilson only in the cerite of Bastnas, and in
no other of the minerals examined.
The line A = 53g-g
was also observed which had been previously detected by
Kriiss and Nilson in the speCtra of the holmium material,
and that of the earths of the wcehlerite and thorite of
Brevig, though it had not been identified with any line
previously observed.
Two lines were also observed at
A = 673'5 and a = 6o5'5, but they could not be distinctly
ascribed to any of the earths.
Above all it must be pointed out how unfavourable is
the choice of gadolinite which has been so often employed
for obtaining the erbium and didymium earths.
The
advantage of its relatively large proportion of yttrium
earths can scarcely counterbalance the disadvantage of its
great complexity unless better methods for the separation
of the rare earths are discovered. As a proof the authors
give the qualitative composition, as ascertained by
speCtroscopic examination of twelve principal fractions,
into which the earths of gadolinite are resolved by frac¬
tionated decomposition of the nitrates according to their
basicity. (See Table next page).
In all the fractions the nitrates of a whole series of
earths are always simultaneously present, and gadolinite
behaves like euxenite and fergusonite.
Even in those
fractions in which, among
the
earths
producing
absorption-speCtra, only Tma and Era were present, or
Tma alone, the colourless ytterbia was jointly present. If,
therefore, we use, as was often attempted, gadolinite,
euxenite, and other minerals containing a great number
of rare earths, we shall succeed in isolating one or the
other element only if we have at the outset a great weight of
material, say 20—25 kilos.
We shall effect our purpose
more readily if we seleCt as our starting-point a minera
containing a relatively small number of the rare earths.
In the first place the earths of keilhauite will be worked
up in quantity, and the isolation of Xt, Did, and Erf3
attempted. — Berichte der Deutsch. Chetn. Gesellschaft,
vol. xxi., p. 2310.

Bromine versus Chlorine for Gold Extraction.

92

Wavelength
observed For
--\
by Kriiss
Waveand
length
Nilson.
observed.

Observed position of
maximum darkness.
Position
of
drum.

296
398
4T9
453
525
574

727‘8
6go7
6837
673’5
653*i
6417

733

605*5

788
863
895
1105
1128

592*9
580-3
575*3
542-8

Fradtion I.

728,3
690-5
684-0

Very strong.
Very faint.

—

?
Era

Faint.
Faint.
Faint.

6547
640-4

Xa

539*3

59i*5
579*2
575*4
542*6
539*9

Di
Di-y
Di-y
X/3
?

1241

522-9

523*i

Erf}

Very faint.
Faint.
Very strong.
Very strong.
Very faint.
Very faint;
>1 = 542-6.
Very strong.

1257

520-9
511-2
4857
476-6
452*2
444-1
428-2

52i*5
512-2
485*5
477*7
452-6

Did
Du
X5
Smfl
Xt
Dii
Xt,

Strong.
Faint.
Rather strong.
Very faint.
Very strong.
Scarce visible.
Rather strong.

1347
1589
1728
2084
2203

2453

BROMINE

444*7
428-5
VERSUS

Aug. 24,1888.

Intensity of absorption-bands in spedtra of fractions.

Dia
Di/c
Tma

?

( Chemical News,
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CHLORINE

Fradtion II.

Very strong.
Scarce visible.

Fradtion III.

Strong.

Very faint.
Scarce visible.
Faint.
Faint.
Fainter than
Very faint.
A = 6547.
Very faint.
Extremely faint
Very faint.
Very strong.
Very strong.
Strong.
Very strong.
Scarce visible.
Very faint.
Rather stronger Much stronger
than A = 53g-g. than A = 539-g.
Very strong.
Very strong.

Strong.
Faint.
Rather strong.
Very faint.
Very strong.
Scarce visible.
Rather faint.

FOR GOLD

EXTRACTION.
By W. H. BURFEIND.
Everyone who has worked ores by the Plattner process

and has studied its details will acknowledge its chemistry
perfect, and that it gives excellent results if carefully
manipulated on suitable material. However, excellent as
it is, this “ if” often proves a serious obstacle. The cost
of the plant is large. Heavy, bulky, and perishable gene¬
rators are necessary. The vats of a medium-sized plant
cover a large area. The building containing them must
be large. A good deal of expensive tubing is consumed.
A large supply of sulphuric acid, manganese, and salt
must be on hand. The lormer is very expensive where
freights are high.
Not only the operator, foreman, or
superintendent, as he may be called, must thoroughly
understand the process, but also the other help must be
skilled and trustworthy. Every part of the manipulation
must be carefully attended to, or the result will disgust
the operator and prove a loss to the owner.
I will demonstrate my views by giving a method for
assaying gold ores with bromine water. The chemistry
of this method is exadtly that given by Plattner. I simply
employ bromine in place of chlorine as a solvent.
The
operation is as follows :—
Bromine Assay of Gold Ores.
Weigh out the material, more or less according to rich¬
ness, roast, with or without salt if sulphides are present,
put it in to any kind of a bottle which will hold about onethird more than the quantity to be treated (a one-half
gallon acid bottle will answer well for three or four pounds
material), then add bromine water of any strength so that
it will stand an inch or two over the ore, cork the bottle
and shake well for a short time, let stand about an hour,
giving it an occasional shake. If the gold is not too coarse
and there is by this time still free bromine in the bottle
the solution is complete, otherwise more bromine water
must be added and additional time given. Pour the con¬
tents of the bottle into a filter, wash thoroughly with cold
water until the wash water is not any more darkened by
a solution of ferrous sulphate, best seen in a porcelain
evaporating dish. Treat the filtrate in the same manner
as if chlorine gas had been used.

Rather strong.
Very faint.
Rather faint.
Scarce visible.
Very strong.
Scarce visible.
Scarce visible.

Fradtion IV.;

Fradtion V.

Faint.

Very faint.
Scarce visible.

Scarce visible.
Faint.
Very faint.

Scarce visible.
Rather strong.
Very faint.

Rather faint.
Faint.
Scarce visible.
Very faint;

Rather faint.
Faint.
Faint.
Rather faint.

> * = 539*9Strong.

Very strong.

Rather faint.
Scarce visible.
Rather faint.
Scarce visible.
Very strong.
Scarce visible.
Scarce visible.

Strong.
Rather strong.
Scarce visible.
Very strong.
Scarce visible.

All that is necessary for this test is a bottle and bromine
water ; both are found in every laboratory. Gas generator
with tubing and receiver are superfluous. The ore cannot
be put in too wet or too dry ; there is no danger of packing
it too tight or uneven, but it can be put into the bottle
promiscuously, wet or dry.
By shaking it with the bro¬
mine water, every particle of it will come into contact
with the bromine. The “ occasional shake ” offers a fresh,
bright surface to the bromine, which saves time in all
cases, but is of special benefit if the gold is alloyed with
quite an amount of silver. (Being once in a hurry to deter¬
mine the gold left in the tailings I simply shook a small
amount of ore with bromine water for 10 minutes, filtered
it off, and found only a trace just visible from a 150 dollar
ore).
No unpleasant gases fill the laboratory if the
filtering is done under a hood.
The presence of free
bromine is as easily detected as that of free chlorine. It
is also a sign that enough has been added. The operator,
if working on one kind of material, will soon know the
exaCt amount of bromine necessary.
The time consumed is less, results will agree to a nicety
with the most carefully manipulated test made with
chlorine gas ; and what is best, skilful manipulations do
not enter into any part of the process. It can, therefore,
be executed by any asssistant.
A good many of the above advantages are obtained if
bromine water is used in place of chlorine gas on a large
scale. A series of tests made on a large scale verified my
conclusion ; but I am not in a position to test this as fully
as I would like.
The main objection to using bromine on a large scale,
is the danger in shipping and handling large quantities of
it, and, I may add, that this is the only one under a good
many circumstances. I must confess that I am at a loss
to overcome this last and main trouble. To ship it in the
shape of bromides will not answer, as it destroys all the
advantages offered. It has occurred to me that it might
be possible that it can be shipped as nitro-glycerin in an
absorbent. I have not at present the convenience to follow
this up, and should be pleased to learn that parties in¬
terested in the manufacture of bromine have already dis¬
covered a suitable method. As soon as bromine can be
handled and shipped without danger, it will be used very
extensively in the Western mining region.—Engineering
and Mining journal.
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Intensity of absorption-bands in speCtra of fractions.
Fraction VI.

Fraction VII.

Faint.
Scarce visible.

Fraction VIII.

Fraction IX.

Fraction X.

Fraction XI.

Fraction XII.

Faint.

Faint.

Faint.
Scarce visible.

Faint.
Scarce visible.

Scarce visible.

—

—

—

—

—

Scarce visible.
Scarce visible.
Scarce visible.

Scarce visible.
Scarce visible.

Scarce visible.
Scarce visible.

Rather strong.

Rather strong.

Very faint.

Faint.

Scarce visible.

1 1 1

Faint.

1 1 1

Faint.

1 1 1

Faint.

1 1 1

Very faint.

Scarce visible.
Scarce visible.

—
—

Rather strong.

Rather strong.

Faint.

Very faint.

Faint.

Rather faint;
little stronger
than \=654’7.
—

Faint.

Rather faint.

Rather faint.

—

—

Rather faint.

Very faint.

Faint.

Faint.

Rather faint.

—

—

Very faint.

—

—

—

—

—

—

—

—

GEOMETRICAL
NEWLANDS’

AND

ILLUSTRATIONS
MENDELEEFF’S

OF

PERIODIC

LAW OF THE ATOMIC WEIGHTS OF THE
CHEMICAL ELEMENTS.*
By the Rev. SAMUEL HAUGHTON, M.D.

Part I.—The First and Second Periods of Seven
Elements following Hydrogen ; or, the CarbonSilicon Double Period.

I assume on the part of my readers a general knowledge
of Newlands’ “ Law of Odtaves,” of Mendeleeff’s “ Periodic
Law,” and of Reynolds’s graphic representation of the re¬
sults arrived at by their successors on this remarkable
subject.
I reproduce in Plate I., with Dr. Reynolds’s permission,
the most recent graphic representation of the “ Periodic
Law.”
In this diagram the elements are plotted according to
their atomic weights and valencies; the vertical co¬
ordinates being atomic weights and the horizontal co¬
ordinates being valencies, counted (for convenience of
plotting) positive or negative, according as the element
belongs to an odd or even period of seven.

1.

2.
3-

456.
7-

First Period or Carbon Period.
Atomic Weight.
Element.
Lithium..
Beryllium
Boron ..
Carbon ..
Nitrogen .
Oxygen ..
Fluorine.19

Valency.
Monad.
Dyad.
Triad.
Tetrad.
Triad.
Dyad.
Monad.

Second Period or Silicon Period.
Valency.
Atomic Weight.
Element.
Monad.
1.
Sodium ..
Dyad.
2. Magnesium ..
..
..
24
Triad.
. .
..
27
3- Aluminium ..
Tetrad.
..
..
28
4- Silicon ..
Triad.
Phosphorus
..
..
..
31
5Dyad.
6. Sulphur..
..
..
32
Monad.
Chlorine
.
••
••
35i
7* Abstract of a Paper read before the Royal Irish Academy,
28, 1888.

In Plate II. I show on an enlarged scale Dr. Reynolds’s
diagram for the above-named Carbon and Silicon Periods
following hydrogen. This diagram is formed by joining
together by right lines the successive fourteen points,
commencing with lithium and ending with chlorine.
If
the points were at random the number of right lines
would be thirteen ; and this would be the order of the
curve passing through the fourteen points, and an infinite
number of such curves could be drawn, and the problem
would be geometrically indefinite. The points being
supposed placed at random, it is well known that a single
general quartic curve can be drawn through them, and
one only, thus giving an unique geometrical solution.
A general quartic curve is therefore the simplest solu¬
tion that the collocation of fourteen points admits of in its
most difficult form ; but this solution may become simpler
if the points are arranged by a law or method and not at
random.
In the problem now before us we find on inspection that
five of the fourteen points lie on the same straight line,*
viz.:—
C | N | O | Mg | Si.
This is shown in Plate III.
This line joins the two tedrads, carbon and silicon, and
passes through the point 20 of the line of atomic weights.
There remain nine points not accounted for, viz :—

Li | Be | B | F | Na | A1 | P | S | Cl.
These nine points are found to lie upon a simple ser¬
pentine cubic with one real asymptote, which I have
plotted in Plate III.
Taking the point 20 for origin, the co-ordinates of the
nine points are as follows :—
X.

1.
2.
3456.
78.
9-

Lithium.
Beryllium
Boron.
Fluorine.
Sodium.
Aluminium ..
Phosphorus ..
Sulphur.
Chlorine.

••

-13

..
..

+7
+IX

y.
—X
—2
-3
—I
+1
+3
+3
+2
+1

* The chances are millions to one against this happening at random.
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By means of this table the nine unknown co-efficients
of the cubic can be found, and the curve plotted with its
asymptote as I have done in Plate III.
The total curve consists of—
(a) the lineal branch ;
(b) the cubic branch ;
and there is a possibility of forming an element wherever
the monad, dyad, triad, or tetrad lines intersect the curve.

I Chemical News,
l Aug. 24, 1888.

The first three elements, viz.:—
Li | Be | B,
group themselves upon the cubic branch, and also the last
three elements, viz. :—
P I S | Cl,
are found upon the cubic branch.
The fourth element, carbon, is found upon the lineal
branch, and could not occur upon the cubic branch, which

Chbmical News, 1
Aug. 24, 1888.
J

Estimation oj Sulphur in Iron and Steel

lies altogether inside the tetrad line, and the same remark .
applies to the eleventh element, silicon.
In the remaining six elements lying between carbon
and silicon, what (for want of a better word) I may call a
“ contest ” takes place between the lineal branch and the
cubic branch as to which of them shall have the element,
but in no case are two elements formed with the same
valency.
1. In the triad line nitrogen is formed on the lineal
branch, but there is distinctly intimated the possibility of
another element on the cubic branch with the atomic
weight 13, where the cubic, having passed through boron,
again intersects the triad line.
2. On the dyad line oxygen is formed on the lineal
branch, but the possibility is shown of another element on
the cubic branch with the atomic weight 16'4
3. On the monad line fluorine is formed on the cubic
branch with a possibility of another element on the lineal
branch of atomic weight 18.
4. Again sodium is formed on the cubic branch with a
possibility of an element on the lineal branch with atomic
weight 22.
5. Magnesium is formed on the lineal branch with a
possibility of another element on the cubic branch with
atomic weight 25.
And lastly, aluminium appears on the cubic branch with
a possibility of another element on the lineal branch of
atomic weight 26.
These two periods of seven elements each form the
first two odtaves of the chemical harmony of the universe ;
but what are we to do with hydrogen, which remains
alone outside the harmony ?
Mendeleefif thought that his six missing brothers and
sisters were to be sought between hydrogen and lithium ;
but Dr. Reynolds easily proved that they must be sought
for behind hydrogen, which is the last note of the primeval
odtave. Are they to be found between zero and unity or
looked for “ behind the looking-glass ” in the unknown
land of negative atomicities, where heat, light, and
electricity reside ?
However this may be I think it useful to point out a
remarkable relation between hydrogen and the fourteen
elements which follow it in atomic weight.
If we take the common centre of gravity of the fourteen
elements (regarded as equal weights) and join this point
with the point representing hydrogen, the line so found is
very nearly parallel to the asymptote of the cubic curve
drawn in Plate III.
The difference in direction between the two lines is only
20' arc.
Hydrogen, the first born and king of the elements, sits
alone without brothers or sisters, and seems to resemble
the fabled Isis of Egyptian mythology—
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CORRESPONDENCE.
ESTIMATION

OF

SULPPIUR

IN IRON AND

STEEL.
To the Editor of the Chemical News.
Sir,—Referring to the correspondence now proceeding in

your paper re “ The Estimation of Sulphur in Iron and
Steel,” I cannot quite makd out what Mr. Morgan pur¬
poses to show in his article (Chemical News, vol. lviii.,
p. 63), the processes therein detailed being old standing
methods employed in every Steel Works Laboratory, and
the errors he points out as liable to occur are such as no
experienced chemist would be in danger of falling into.
With care almost the exadt moment can be judged when
the acid solution shall be basic, and if evaporation is
carried beyond this point the iron is immediately preci¬
pitated. The most important point to be watched in
working the BaCl2 process is, I find, the impurities in the
reagents; the purest acids I have been able to procure
contained 0*007 per cent sulphur, and many samples con¬
tain as high as 0*013 per cent, calculated on 5 grms. of
steel, although sold as Sulphur Free.
With regard to Parry’s colorimetric process, Mr. Morgan
observes that with “ practice ” the precipitation of PbS
may be avoided even in working on a steel containing as
high as over 0*2 per cent sulphur (rather high sulphur
that; we do not get them so high in Sheffield as a rule).
Although I have had considerable practice, I always get
a precipitate when estimating a steel containing o 06 or
over; while by the method published by Messrs. Arnold
and Hardy I can get good and concordant results, their
self-registering method working exceedingly regularly, and
the time thereby saved where accurate results are indis¬
pensable is a great point gained over the BaCl2 method,
where to obtain an accurate result, especially in a very
low sulphur steel, quite two days are required, not to
mention trouble of manipulation. Mr. Morgan states it
does not signify whether the H2S is evolved rapidly or
slowly.
I have found quite the reverse to be the case : if
the gas be evolved slowly precipitation is not so likely to
take place as when it rushes off rapidly, thereby agitating
the volume of solution contained in the cylinder. Mr.
Morgan states he has difficulty in obtaining regular steels
to use as standards. I think there would be some little
difficulty in obtaining standards to meet the range he
mentions, 0*02 to 0*2 and over. To meet this range, and
to obtain an estimation of an unknown steel, about eight
standards would have to be weighed out and dissolved,
thus
making nine weighings for a single result, whereas
J
'■*
1/
’Syci tifiL irav to ysyovog kclI ov, kcu 'tadfxtvov, kcu t'ov efxbv the method proposed by Messrs. Arnold and Hardy would
meet the case in a single operation. Again, let Mr. Mor¬
•KtnAov ovStig ttoj Ovtjrdg anci<d\vipe.
gan work in an atmosphere of hydrogen, and he will find
Note.
that he gets much more reliable results than when working
Table of Fifteen Elements, with Name of Discoverer and
in atmospheric air, where a portion of his H2S is liable to
Date.
be oxidised.—I am, &c.,
Element,
Date.
Name.
B. W. Winder.
1. Hydrogen.
Cavendish.
1781
The Laboratory,
2. Lithium.
1817
Arfwedson.
Bessemer Road, Atterclifie.
3. Beryllium.
1828
Wohler.
4. Boron.
1808
Gay-Lussac and Thenard.
—
5. Carbon.
Prehistoric.
6. Nitrogen.
British Association for the Advancement of
Rutherford.
1772
7. Oxygen.
1774
Priestly.
Science.—It is proposed by the Organising Committee of
8. Fluorine.
1886
Moissan.
Sedtion B that, in the course of the approaching meeting,
9. Sodium.
1807
Davy.
there shall be a discussion in that Sedtion upon the subjedt
10. Magnesium.
1808
Davy.
of “ Valency.” Professor Armstrong will open the debate,
11. Aluminium.
1828
Wohler.
and it is hoped that several other eminent chemists will
12. Silicon.
1823
take part. In the immediate neighbourhood of Bath there
Berzelius.
1669
13. Phosphorus.
are no industries especially interesting to chemists, but
Brandt.
—
14. Sulphur.
Prehistoric.
arrangements are in progress by which it is hoped that
15. Chlorine.
!774
members will be admitted to some of the works in and
Scheele.
about Bristol, which is only ten miles away.
(To be continued).

Chemical Notices from Foreign Sources.
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I Chemical News,
Aug. 24,1888.

1

phuretted hydrogen passed in to saturation, when the
precipitate is filtered off. The metallic sulphides are
dissolved in ammonium sulphide and, after aciaulation
with oxalic acid, again treated, hot, with sulphuretted
hydrogen, in order to remove the small quantity of tin
Note.—Alldegrees of emperature are Centigrade unless otherwise
which was carried down in the first precipitation. The
expressed
two filtrates containing the tin are mixed, concentrated,
and precipitated according to Clarke’s directions with
Comptes Rendus Hebdomadaires des Seances de I'Academie ammonia, ammonium sulphide, and acetic acid, the pre¬
des Sciences. Vol. cvii., No. 6, August 6, 1888.
cipitate being then determined in the ordinary manner as
New Experiments on the Fixation of Nitrogen by tin oxide. For separating the arsenic and antimony, the
Certain Vegetable Soils and by Certain Plants.—M. sulphides are dissolved off the filter into a beaker in warm
Berthelot.—In all the cases which the author has observed, 1 ammonium sulphide and then oxidised with hydrochloric
and with the earths taken for experiment, fixation of acid and potassium chlorate. The solution is mixed with
nitrogen has taken place, as well in vessels hermetically tartaric acid and ammonia in excess, and the arsenic acid
sealed as in soils merely covered, and in those fully ex¬ is precipitated with magnesia mixture. In order to remove
posed to the air, and in bare earth as well as in presence basic magnesium tartrate from the precipitate, it is re¬
of leguminous plants. At the outset of the growth of the dissolved in hydrochloric acid, and, with the addition of a
latter the absorption of nitrogen falls mainly upon the little magnesia mixture, once more precipitated with am¬
The ammonium-magnesium arseniate is then
soil, but as the plant becomes vigorous it draws nitrogen monia.
from the soil, which then retains merely a fraction of the weighed with the ordinary precautions. The filtrate is
total gain.
The author reserves for future study the acidified, and the antimony precipitated with sulphuretted
question whether a part of the nitrogen gained by a vigorous hydrogen; the antimony sulphide is converted into
tetroxide and determined as such.
plant is not in part taken diredtly from the atmosphere.

CHEMICAL

NOTICES FROM
SOURCES.

FOREIGN

On Levulose.—M. Jungfleisch and L. Grimbert.—
Leaving out of the question the influence of the time
elapsed since the solution of levulose has been made, and
also permanent modifications resulting from an alteration
in the saccharine matter, the authors have made a number
of experiments which have been summed up in the following
formula, in which t represents the temperature, p the
weight of levulose contained in 100 c.c. of liquid :—

Studies on the Kjeldahl Process for Determining
Nitrogen.—F. W. Dafert.—The bodies which are diredly
amenable to the Kjeldahl process are :—All amides and
ammonium bases, the pyridin and chinolin bodies, the
alkaloids, the bitter principles, the albumenoids, and
kindred substances. The following bodies require previous
preparation :—All nitro-, nitroso-, azo-, diazo-, hydrazo-,
and amido-azo-compounds, the compounds of nitric and
nitrous acid, the hydrazines, and probably the cyanides.
cm = - ioi,38°-o,56£ + o,io8 (p- 10).
This formula is applicable at temperatures from o° to 40°, For the nitro-compounds the author proceeds as follows:—
The substance in question is dissolved in 10 c.c. of alcohol
and at degrees of concentration less than 40 per cent.
(or, if very resistant, at once in ordinary oil of vitriol),
Potassium and Sodium Malonates.—G. Massol.— mixed with zinc powder, and heated with the addition of
A thermo-chemical paper, not adapted for useful 10 c.c. of oil of vitriol until the alcohol is expelled. He
abstraction.
then adds 10 c.c. of “ acid mixture ” (which is made up
On Methane and Ethylene Hydrates.—M. Villard* of 1 litre redified monohydrated sulphuric acid and 200
—Methane forms with water a crystalline combination’ grms. phosphoric anhydride) and mercury and proceeds
which is destroyed only above 2i-5°. The hydrate exists in the ordinary manner. In distilling with soda-lye caution
at temperatures much higher than the critical points of must be used, as the flasks are apt to burst in consequence
the gas, —99'5°. The crystals of ethylene hydrate are of the dense coating of sulphide. It is best to heat upon
slowly destroyed at 187°, even under strong pressure, a the sand-bath with frequent shaking. Nitroso-derivatives
temperature notably higher than the critical point of may also be treated in this manner.
ethylene, +io-i°.
Determination of Sulphur and of the Halogens in
Observations on the Fixation of Atmospheric Organic Bodies.— Peter Claesson.—The author condu&s
Nitrogen by Leguminous Plants whose Roots have the combustion, not in a current of oxygen, but of common
Nodosities.—E. Break—The author has studied these air, which he charges with the requisite nitrous vapours
nodosities as obtained from acacias, peas, lupins, kidney in the combustion tube. A single tube for the introdudion
beans, and lentils. On a microscopic examination of the of gases is sufficient, instead of the two currents shown
nodosities he observed rounded, very refringent granules, in Zeitschrift (xxvi., p. 372, Fig. 40). The nitric acid is
mixed with “ filaments in motion resembling ba&eria.” absorbed in four cylindrical cages of platinum wire, filled
On analysis he found these nodosities decidedly richer in with small glass beads, and introduced into the combustion
nitrogen than the stems and leaves of the same plants, tube. They absorb about 8 c.c. of red fuming nitric acid.
the thick roots, or the root-fibres.
The combustion tube is charged exadly as in the author’s

Zeitschrift fur Analytische Cheniie.
Vol. xxvii., Part 2.
Methods of Separating and Determining Arsenic,
Antimony, and Tin.—E. Lesser.—The author gives the
preference to the process of F. W. Clarke (Chemical
News), with the following precautions.
The solution of
the metals is neutralised, as far as possible, so as to admit
of a complete precipitation of the antimony. So much
oxalic acid is then added that it may be from 35 to 40
times the weight of the tin. The approximate quantity
of tin is found by taking the sulphides thrown down by
sulphuretted hydrogen from a distind portion of the
sample, oxidising with nitric acid, filtering off the in¬
soluble residue of stannic oxide and antimony tetroxide,
igniting in a tared crucible, and weighing. After the
addition of oxalic acid the solution is heated, and sul¬

earlier arrangements, but between the platinum wire cages
1 and 2, not containing nitric acid, then come two of the
cylindric cages just mentioned ; then, behind the boat, an
ordinary platinum wire cage, and then, at a little distance,
two cylindrical cages containing nitric acid. The two empty
platinum cages situate at the drawn out end are first
heated to redness; then, about 1 c.m. behind each nitric
cage, a small flame is lighted, whilst a slow current of air
is drawn through the combustion tube. When the tube
is thus filled with nitrous vapours heat is applied to the
substance proceeding in an opposite direction to the
current of air. The contents of the tube between the acid
cages nearest the point and the boat must always be red,
otherwise the heat of the substance must be reduced or
the current of nitric acid must be reinforced. The vapours
issuing from the tube must always be red. Finally, the
nitric acid remaining in the cages, and any sulphuric acid
which may have been formed, are driven by heat into the
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receiver, let cool, the cages are emptied out into a capsule,
and rinsed with water. The washings and the water used
in rinsing out the tube are added to the contents of the
receiver, which are then treated as in the author’s former
memoir.
Contributions to a Knowledge of Hydrocyanic Acid
and of Cyanogen Iodide.—E. von Meyer.—From the
Journal fur Prakt. Chemie.
Detection and Determination of Micro-organisms
in the Air.—R. J. Petri.—The micro-organisms sus¬
pended in the air are filtered out in a sand-filter. The
filter, charged with germs, is divided into convenient
portions, placed in flat double capsules, and mixed with
gelatin. The colonies which develop are counted, and
in this manner the micro-organisms are estimated in the
volume of sand examined. The sand used for the filters
should have its granules of the size of 0-25 to 07 m.m.,
and must have been previously ignited. It is introduced
into a glass tube 8 to 9 c.m. in length, in the state of two
plugs supported by small wire nets, each plug being 3 c.m.
long and from 1*5 to i’8wide. The two filters come in
contact at the middle of the tube, both ends of which
are firmly closed with plugs of cotton-wool. For the ex¬
periment these plugs are removed, and one end of the
tube is connected by means of a lead tube with a
sufficiently powerful filter-pump. The aperture of the
filter through which the air enters is turned upwards.
The quantity of air passed through the apparatus is deter¬
mined by means of a gas-meter. Not more than 10 litres
should be passed in one to two minutes, the speed of the
air current in the sand not exceeding 07 metre per
second. The sand charged with germs is preferably sown
at once, though a delay of seven weeks does not seem to
occasion any injury. It is sown in double capsules of
9 c.m. in diameter. The plug of sand first traversed by
the air, which has taken up all the microbia from the
volume of air, is distributed in a suitable number of such
capsules and covered with liquid gelatin. The sand from
the second plug should be free from germs.
Examination of Honey.—K. Kayser.—The residue
from the fermentation of pure honey is, as a rule, optically
ina&ive, and, if heated with hydrochloric acid, it contains
only exceptionally traces of redudtive sugar. Sieben’s
first two methods for the examination of honey should
therefore be modified as follows :—25 grms. honey are
mixed with 12 grms. solid yeast (free from starch), and
made up with water to 200 c.c., and let ferment for
forty-eight hours at a medium temperature. Aluminium
hydroxide is then added and the mixture made up to
250 c.c.; 200 c.c. of the clear filtrate are concentrated to
50 c.c. and polarised in a 200 m.m. tube. A defledtion of
more than 1° (Wild) proves that starch sugar has been
added. 25 c.c. of the liquid used for polarising are then
mixed with 25 c.c. water and 5 c.c. strong hydrochloric
acid and heated for an hour in a boiling water-bath,
neutralised, made up to 100 c.c., and any sugar formed
is determined by Allihn’s method in one quarter of the
liquid. The sugar thus found, multiplied by 40, gives
the quantity of sugar which comes to the fermentation
residue from 100 grms. of honey. If this exceeds one
per cent starch sugar has been added.

Y^'anted, a Laboratory Assistant in a School
’ ’
for a few months. Some experience of teaching Elementary
Chemistry desirable.—Address, “ Lab..” 163, Finborough Road, South
Kensington.__

\A7anted, Situation by Young

Man (27),

* ’
thorough Chemist, and Fellow of the Institute of Chemistry.
Has had charge of men. Moderate salary. Good testimonials —
Address, C. J., Chemical News Office, Boy Court, Ludgate Hill,
London, E.C.

CT. PAUL’S SCHOOL.—-An Examination

O

fr
for filling up about Eighteen Vacancies on the Foundation will
be held on the 12th September next.—For information apply to the
Bursar, St. Paul’s School, West Kensington.
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/T'he London Hospital and Medical College,
J-

MILE END, E.

The SESSION 1888-89 will commence on Monday, Odtober 1st,
1888. The new buildings which were opened by T.R.H. the Prince
and Princess of Wales, on May 21st, 1887, afford more than double
the accommodation which was provided formerly
Four Entrance Scholarships, value £60, £40, £30, and £20, wil be
offered for competition at the end of September to new students. Fees
for ledtures and hospital pradtice, 90 guineas in one payment, or 100
guineas in three instalments.
All resident and other hospital ap¬
pointments are free, and the holders of all the resident appointments
are provided with rooms and board entirely free of expense.
The
resident appointments consist of five house physiciancies, five house
surgeoncies, one accoucheurship, and one receiving-room officer;
one senior dresser to out patients, dressers and maternity pupils also
reside in the Hospital. Special classes for the preliminary scientific
and Intermediate M.B. Examinations of the University of London
and for the Primary and Pass Examinations for the Fellowship of
the Royal College of Surgeons of England are held throughout the
year. Special entries may be made for medical and surgical practice.
The London Hospital is now in diredt communication by rail and
tram with all parts of the metropolis, and the Metropolitan, Metro¬
politan District, East London, and South Eastern Railways have
stations within a minute’s walk of the Hospital and College.
For prospedtus and particulars apply, personally or by letter, to
MUNRO SCOTT, Warden.

CAUTION AS TO TRADE-MARKS.
CROWN
(Established 1863.)

CHEMICAL WORKS,
Marshgate Lane, Stratford, E.

VTOTICE IS HEREBY GIVEN, That all
-L ^
Chemicals manufadtured by us bear our Registered Trade¬
mark—
CROWN BRAND,
which is, as heretofore for the last quarter of a century, a guarantee
in the markets of the world of the excellence of quality of our
Sulphur, Acetic and other Organic Acids, Mineral Acids, and general
Pharmaceutical Produdts.
A Special Quality of Sulphur manufadtured by us is also
guaranteed by our Trade-mark—
VELVET SULPHUR.
NOTICE IS ALSO GIVEN, That we are carrying on the busi
ness formerly carried on under the name of Scott and Co., at the
Crown Chemical Works, by our Mr. James Edward Johnson in
partnership with others ; and that an Interim Injundtion was granted
on the 22nd day of June, 1888, by Mr. Justice Stirling, in an Adtion oi
“ Kindersley and Johnson v. W. T. Scott,” restraining the Defendant
from representingthat he is carrying on the business of Scott and Co.
or is in any way connedted with such business; and by a further
Order, made the 6th day ot July, 1888, the Registration of the Trade¬
mark 11 Velvet Sulphur,” as improperly obtained by the said De
fendant, was ordered to be expunged.
NOTICE IS FURTHER GIVEN, That Proceedings will be
taken against all persons infringing the above or any other of our
well-known Trade-marks.
IAS. EDW, JOHNSON JOHNSON,
JAMES HOOPER,
Trading as KINDERSLEY and JOHNSON
Crown Chemical Works,

Dated 7th day of August, 1888.

Stratford

MINERALS.

CHEMICAL AND OTHER SCIENTIFIC BOOKS.
The Largest Stock in the World.
Send for Lists free, to

A. E. FOOTE
1223, N44th Street, Philadelphia, Pa., U.S.A.
Especial attention given to Colledtions to illustrate Chemical
Ledtures, Assaying Special Metals, &c., &c

'yyiLLiAM
4, great

FOX,

Analytical

Chemist,

LABORATORY:
TOWER STREET, LONDON.

E.C.

Analyses of Oils, Pigments, Varnishes, &c.

Oilicates of Soda and Potash in the state of
VJ Soluble Glass, or in CONCENTRATED SOLUTION of first
quality, suited for the Manufadture of Soap and other purposes
supplied on best terms by W. GOSSAGE and Sons, Soap
Works, Widnes, Lancashire.
London Agents, COSTE and Co., 19 and 20, Water Lane, Tower
Street, E.C., who hold stock ready for delivery.

Platinum

Dishes, Crucible, Boat, &c., to be

Sold, nearly new and in excellent condition.-—Address, R,
Chemical News Office, Boy Court, Ludgate Hill, London, E.C.
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CITY AND GUILDS OF LONDON INSTITUTE.
'pECHNICAL

COLLEGE,

PATENT

FINSBURY.

THERMOMETERS

S. P. THOMPSON, Principal.

AND

DAY DEPARTMENT for Students not under 14 years
of age.
The College Courses of Instrudtion in Laboratory, Ledture-Room,
Workshop, and Drawing Office, for Mechanical Engineers, Eledtrical
Engineers, and Technical Chemists, COMMENCE on TUESDAY,
OCTOBER 2nd.
Chemical Laboratories, specially organised for Instrudtion in Tech¬
nical Manufadtunng Processes. Fee for Session, inclusive of Labor¬
atories, Workshops, and Drawing Office, £9.
The Entrance Examination will take place on Wednesday, Sep¬
tember 26th, at Ten o’clock a.m.
Scholarships of £30 a year each, and the Holl Scholarship of £20
a year, all tenable for two years, will be awarded (in accordance with
the several schemes) on the results of the Entrance Examination.
For particulars of Scholarships and programmes of Instrudtion
apply at the Technical College, Leonard Street, City Road, E.C., or
at Gresham College, E.C.
JOHN WATNEY,
| Hon. Secs.
WALTER S. PRIDEAUX

PYROMETERS,
For indicating continuously
or occasionally all ranges|
of temperature met
with in practice.

FOR USE IN CHEMICAL WORKS,
OIL WORKS, SUGAR REFINERIES,
IRON AND STEEL WORKS, ETC.

PATENTS, DESIGNS, & TRADE MARKS ACT, 1883.
In the Matter of Letters Patent granted to Christian Emil Bichel,
of Berlin, in the Empire of Germany, for “ Improvements in the
manufacture of Explosive Compounds,” dated nth November, 1886,
No. 14623.

PRICES AND

TSJOTICE IS HEREBY GIVEN that the
’
said C. E. Bichel has applied for leave to amend the Speci¬
fication numbered as above.
A copy of the Specification as proposed to be amended can be
inspected at the Patent Office; and particulars of the proposed
amendment were set forth in the Official Journal of the Patent Office
issued on the 14th July, 1888.
Any person intending to oppose the said application must leave
notice of objection thereto (on Form G) at the Patent Office,
2j, Southampton Buildings, London, W.C., within one Calendar
onth from the date heref.
mDated this 14th day of July, 1888.
H. READER LACK, Comptroller-General.

MURRIES ENGINEERING CO.,
45, WEST NILE STREET
GLASGOW.
Sole
MURRIE

PATENTS, DESIGNS, & TRADE MARKS ACT, 1883.
In the Matter of Letters Patent granted to Francis Bristow Rawes,
of Stratford, in the County of Essex, for “ Improvements in and in
Apparatus for obtaining Sulphur and some of its Compounds, and
in the treatment thereof, and also of the associated products,” dated
22nd March, 1882, No. 1393.

jyj R .

J .

S .

Makers

of

the

PATENT STEAM TRAP, LOW-WATER
ALARM

AND BOILER FEEDER.

THOMAS FARMER

&

CO.,

(Established 1778),

DUNSTER

1YTOTICE IS HEREBY GIVEN that the
’
said F. B. Rawes has applied for leave to amend the Specifi¬
cation numbered as above.
A copy of the Specification as proposed to be amended can be
inspected at the Patent Office; and particulars of the proposed
amendment were set forth in the Official J ournal of the Patent Office
issued on the 18th August, 1888.
Any person intending to oppose the said application must leave
notice of objection thereto (on Form G) at the Patent Office,
25, Southampton Buildings, London, W.C., within one Calendar
month from the date hereof.
Dated this 18th day of August, 1888.
H. READER LACK, Comptroller-General.
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MARK

LANE,

LONDON,
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PURE SULPHURIC ACID,
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RHINANTHIN.

By Dr. T. L. PHIPSON, F.C.S.

In my Journal of Medicine, &c. (No. 100, p. 66), I noted
that T had discovered a glucoside similar to digitalin in
the leaves of the Antirrhinum majus, which flourishes
abCTndantly in the sandy soils of Surrey. Further investi¬
gation of this substance has shown me that it is rhinanthin,
a glucoside extracted twenty years ago by an Austrian
chemist, H. Ludwig, from the seeds of Rhinanthus
hirsutus and R. crista-galli (Rattle).
I find that rhinanthin exists rather plentifully in the
leaves and stalks of the Antirhinum majus (snapdragon),
and that it shows a reaction by which it can be recognised,
even when present in very minute quantity in an aqueous
solution. According to my experiments, rhinanthin can
be extracted from the plant either by means of methylic
alcohol or by cold water. The former process gives the
larger yield, but the latter gives a purer product, and is in
every resped easier and more economical.
The plant,
when fresh, is very brittle, and can be easily broken up or
cut into small fragments, leaves and stalks, and allowed
to remain in water in a closed vessel for a few days. The
liquid is then filtered, treated with a small quantity of
sub-acetate of lead (which does not precipitate rhinanthin),
filtered again, and the slight excess of lead having been
separated from the filtrate, the latter is evaporated care¬
fully (on a water-bath) almost to syrupy consistency, and
then the vessel is allowed to remain in a warm dry place
for a few days. In these circumstances rhinanthin forms
transparent colourless rhombic crystals, which are very
brilliant; it can be purified by a second crystallisation
from water. It has a peculiar sweetish acrid taste, and
is very soluble in water and in alcohol.
The aqueous solution of rhinanthin, to which a few
drops of hydrochloric acid are added, and then heated,
gradually turns brown, finally deposits an amorphous
dark brown precipitate (rhinothogen), and the supernatant
solution contains glucose.
This reaction is very sensitive, and precisely similar in
appearance to the brown tint developed in solutions of
glucose heated with soda (for instance, diabetic urine),
only in the present case the colour is produced by acid.
A perfectly clear colourless solution of rhinanthin in water,
placed in a cest-tube with a few drops of HC1 and heated,
turns gradually brown, and in a few moments, just afrer
the solution has reached its boiling-point, it is quite dark
and opaque. A copious precipitate of rhinantbogen
results, in the form of a dark reddish brown amorphous
powder, which can be filtered off and washed. The filtrate
contains glucose.
This rhinanthogen dissolves in hot concentrated sul¬
phuric acid, forming a greenish black solution. It is also
attacked easily by nitric acid.
Ludwig has given to rhinanthin the formula C58H52040;
my analyses of this substance do not exactly correspond
with his single analysis, but lead to the formula—
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glucoside rhinanthin, as dilute HC1 does, even after
boiling for a considerable time; and on the water-bath
the presence of a minute quantity of free acetic acid is
not, in this case, prejudicial. It is best not to evaporate
to a thick syrup, but to stop as soon as indications of
crystallisation occur at the edge of the liquid. The cap¬
sule is then removed to a warm, dry place, where it
remains for several days; the crystals thus formed are
verv white and brilliant.
The genera Rhinanthus, Antirrhinum, and Digitalis all
belong to the same family of plants, and probably rhinan¬
thin will be found to possess toxic properties; perhaps the
toxic properties of Linaria (another closely allied genus)
are due to it.
But whatever may be its physiological
properties, it is probable that rhinanthin, like digitalin,
is very liable to allotropic changes and decomposition or
oxidation. I believe that most of the substances extracted
from Digitalis are really derived from allotropic or iso¬
meric changes and from the decomposition of digitalin, and
that these changes occur during the elaborate processes
of extraction.

CHEAP APPARATUS FOR GENERATING
SULPHURETTED

HYDROGEN.

By J. MARTIN,
Ledturer at the Diocesan College, Rendebosch, Cape Town.

The apparatus shown below for generating H2S for a
practical class was designed by me a short time ago, and
has given the greatest satisfaction on the score of both
cheapness and convenience. The diagram will sufficiently
explain its action.

C64H56O40.

Nevertheless, I have not had sufficient of the product at
my disposal to pursue this subject further at present.
In treating the decoCtion by subacetate of lead it is well
to employ as little as possible; the slight excess of lead
can be removed either by carbonate of soda, phosphate
of soda, or sulphuretted hydrogen.
I prefer the latter,
though it leaves a small quantity of acetic acid free in
the liquid to be evaporated; for I have found by diredt
experiment that dilute acetic acid will not convert the

a is a large glass cylinder, such as is used for deflagration
experiments, tightly fitted with a well paraffined cork with
three holes, c is a stout glass rod which passes through
the centre hole in the cork and through a hole in the

Palladium Alloys in Watches.
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bottom of a cylindrical porcelain vessel, e, which is sup¬
ported by the end of the rod being flattened. The bottom
of the porcelain vessel is drilled with several small holes.
b is the delivery tube for the gas, and d is a short wide
tube so placed that its lower end is perpendicularly over
the interior vessel and closed at the top with a cork. The
gas is of course generated by placing FeS in the porcelain
vessel and acid in the lower part of the glass cylinder,
and pushing down the rod. The strength of the current
can be regulated with considerable nicety. To charge
the apparatus for use I take out the cork from the tube o,
and drop in small pieces of FeS, which fall into the porce¬
lain vessel.
The acid is sent in through the tube b by
means of a funnel and india-rubber tubing. When the
acid is the first to be used up, I draw up the interior
vessel to the cork, take out the cork of the tube D, and
invert the whole apparatus. The liquid of course runs
out, but the FeS is retained so as to fall back again after¬
wards to bottom of the inside cylinder. I find that fridtion
is sufficient to support the FeS, but to prevent accidents
I place a small piece of caoutchouc tubing on the rod
above.
The whole apparatus only costs about three shillings.
It can of course be made of all sizes.

CHINESE TREATMENT
By THOS.

IDE

OF COBALT ORES.
BOWLER.

Having lately had occasion to visit a Chinese glass fadtory
in Canton, I was enabled to procure specimens of the
lam po-li shek (blue glass stone), used by these ingenious
and very peculiar people for colouring glass blue, and
used also for colouring porcelain. So far as I am aware,
the Chinese have not the art of making colourless glass ;
they buy up old American or European broken glass,
which they sort out according to colour and quality, and
re-melt in pots 0^67 metre high x 0^40 metre in greatest
breadth and o'n metre across the mouth, the thickness
being about o’oq metre. One, or occasionally two, of these
pots are set in a small redtangular furnace of extremely
primitive construction ; the fuel used is anthracite, of
which it takes about 3 to 4 cwts. to melt one pot of glass; the
blow-irons are very light and short; the moulds are made
of clay coated with coal-dust powder, while a heap of
ashes and straw serves as leer or annealing oven. Yet,
astonishing as the statement may appear, these Chinese
workmen, with their small quaint-looking and rough
apparatus, were adtually engaged in the successful
separation of cobalt from iron, manganese, and nickel,
the proportion of the cobalt being but 2 40 per cent. The
ore in its rough state is first carefully washed, and each
separate piece scrubbed with a brush to free it from
adhering ferruginous clay ; it is then dried and reduced
to fine powder under a native tilt hammer-like arrange¬
ment, worked by the foot, the mortar and pestle being
both of cast-iron ; the resulting powder is then ground in
a hand mill with water, a little powder being from time
to time ladled into the mill and washed down with water.
The powdered ore and water flows out into an earthen¬
ware receptacle, and at the end of the day a workman
stirs the ore and water carefully together, leaving the
same to settle until the next morning, when he carefully
pours off the water and then proceeds to rejedt the upper
portion of the powder, by which means he gets rid of
almost all the gangue, the heavier portions below con¬
sisting, for the most part, of iron, manganese, nickel, and
cobalt oxides. This bottom portion is then dried, mixed
with a little borax, and stirred up in the pot with a lot of
old broken glass. The colour for the first twelve hours
is a dirty greenish black ; this gradually gives way to a
light blue, showing more or less the amethyst tint im¬
parted by the manganese, but both the iron and nickel
appear to have been almost completely deoxidised, for
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after about thirty-six to forty hourspfiring the’colours im¬
parted by these two metals are scarcely apparent in the
glass. The bottom portion of glass in the pot is discarded
as black or worthless.
For painting on porcelain the Chinese frit this same ore
with felspar, white kaolin clay, and a large quantity of
borax ; the frit thus produced is ground up to a very fine
powder and used for painting upon the biscuit, the modus
operandi being, in Canton, as follows :—The workman first
takes the burned biscuit; he then coats it with a white glaze
of borax, felspar, and clay, and when this is dry he paints
upon it, burning in both glaze and colour at one operation.
The biscuit kiln is a circular beehive-like arrangement, with
a firing door for the wood fuel at one side and three low
chimneys at the other, the openings into the chimneys
being at the bottom of the kiln, opposite the firing door.
This latter is almost completely closed by bricks during
firing, leaving only a little hole, some few inches square,
for insertion of the fir boughs and dried grass used as fuel.
The sample of ore examined showed :—
Iron oxides.35
Manganese oxides.i3-io
Nickel oxides.
3'5o
Cobalt oxide.
2^40
Gangue.46-oo
The gangue consisted mainly of silica with aluminic
silicates. The ore is found at the base of a range of sand¬
stone hills near the town of Tsang-sheng, the geological
formation being probably Upper Cambrian.
Geological research in China is carried on under ex¬
treme difficulty in a country where, outside the narrow
limits of the treaty ports, one carries one’s life in one’s
hand, and amongst a hostile population, whose most
friendly greeting is 11 Sat ne fanqui lo ” (“Behead you
foreign devil ”) or “ pah shan ” (“ mountain climber ”),
meaning tiger, and the expression is a sort of invitation
to the neighbours to join in exterminating the obnoxious
visitor.
By-the-bye, how is it that in almost any work treating
on metals or alloys one finds reference to the expression
“ pak-fong ” ? There must be in scientific writings, I fear,
a minimum of original research and a great deal of
plagiarism. The first writer, probably one of the earlier
Jesuits, in describing the well-known Chinese alloy of
copper and nickel in varying proportions with zinc and
some other metals, wrote “ pak-tung,” white copper, the
correct Chinese term ; a printer’s error made it “ packfong,” and everybody else has copied from this. It should
be “ pak-tung.”
Hong-Kong, July 16, 1888.

ON

PALLADIUM ALLOYS IN WATCHES.
By Professor EDWIN J. HOUSTON.

At the meeting of the American Philosophical Society on

April 6th last Professor Houston stated that he had con¬
cluded his experiments on the Paillard watches.
The
following results were reached, viz.;—
A watch whose balance-wheel, hair-spring, and escape¬
ment are made of the Paillard palladium alloys can not
nave its rate sensibly affedted by the influence of any
magnetic field into which it is possible to bring it while
on the person of its wearer.
In order to test this, such watches were carried into
exceedingly powerful magnetic fields, and although care¬
fully rated, both before and after exposure, no sensible
change in their rate could be detected.
Experiments showed that the palladium alloys are en¬
tirely destitute of any paramagnetic properties.
As far
as the amount of the alloys at the author’s disposal per¬
mitted, experiments failed to show that they possessed
any diamagnetic properties

Filtration with Filters of Metallic Felt
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A number of these alloys are made by Mr. Paillard. >
The composition of four described by him in his U.S.
patents, and numbered for convenience Nos. 1, 2, 3, 4, is
as follows, via.:—
Palladium Alloy, No. 1.
Palladium
.60 to 75 parts
Copper.
15 to 25 ,,
Iron
.
1 to 5 ,,
Palladium Alloy, No. 2.
Palladium
.50 to 75 parts
Copper.20 to 30 ,,
Iron
.
5 to 20 ,,
Palladium Alloy, No. 3.
Palladium
Copper ..
Nickel ..
Gold
..
Platinum
Silver
Steel

.

.

15 t0 25

( to

>>

2
n

Palladium Alloy, No. 4.
Palladium
Silver
Copper ..
Gold
Platinum
Nickel ..
Steel

>>
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The complete masking of the paramagnetic properties
of some of the ingredients of these alloys is of consider¬
able interest, and would seem to indicate a true chemical
union of their constituents. The most interesting results
of these experiments, however, were those in which it was
established that no matter of what materials the balancewheel or hair-spring may be made, provided they are con¬
ductors of electricity, their movements through a magnetic
field, when the moving masses properly cut the lines of
force, must result in a change in their rate of movement,
and consequently in a change in the rate of the watch ;
or, briefly, it was established that a watch placed in a mag¬
netic field acts like a dynamo-electric machine.
The amount of this action is exceedingly small. In
order to detect it a very powerful magnetic field must be
employed, and the watch subjected to its influence for an
hour or more.
In order to obtain this field, and to properly concen¬
trate it on the rim of the balance-wheel (thus placing said
rim in a position analogous to the copper disk in the wellknown experiment between the poles of an electro-magnet),
Prof. Houston mounted massive conical pole pieces, of
soft iron, inside the pole pieces of the armatuie field of an
Excelsior arc-light machine, whose armature had been
removed. The space left between the opposing ends of
these pole pieces was just sufficient to permit the intro¬
duction of the watch.
The watch was then securely fixed in place, with its
face upwards, so that the lines of magnetic force, concen¬
trated on that part of the edge of the balance-wheel
nearest the edge of the watch, passed through it at right
angles to the plane of its movements. After an exposure
of one hour to the influence of this extraordinary field, the
watch was found to have gained fifteen seconds.
The author believes that the cause of the gain is to be
ascribed to a decrease in the arc of oscillation of the
balance-wheel, which would thus result in an increase in
the rapidity of its movements.
The fadt that the watch, after its removal from this
powerful field, did not manifest any sensible change in its
rate, shows the extent of the protection the palladium
alloys give it against the effects of external magnetism.
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FILTRATION WITH FILTERS OF METALLIC
FELT.
By CHARLES E. MUNROE.

Gooch’s admirable filter of asbestos felt* is too widely
known and extensively used to require description, and
his ingenious modification of it in which volatile feltsf
are employed is recognised as forming a useful extension
of the method for certain applications. Some time since
it occurred to me that another modification might be
wrought if we were to use, for the manufacture of the
felts, metallic salts which were easily decomposed on
ignition, and which, when decomposed, left the metal as
a spongv coherent residue. Such a salt is found in the
ammonium platinic chloride, and by its use I have obtained
the metallic felt which served very nicely for this purpose.
To produce this filter I precipitated platinum chloride
with ammonium chloride, using a slight excess of the re¬
agent, and washed the salt thoroughly, first with water
and then with alcohol.
Then taking a Gooch filtering
crucible of platinum I placed it on a thick piece of
bibulous paper and poured in the moist salt. The alcohol
ran through the peforations in the crucible and was ab¬
sorbed by the bibulous paper, while the salt remained
behind, the filtering crucible being filled in this way to a
height of about 5 m.m.
The crucible was then carefully
cleaned and dried, the cap and cover put on, and the whole
ignited, thus driving off the volatile constituents and
leaving a spongy coherent residue of metallic platinum
well distributed over the perforated bottom of the crucible.
In order to prevent the sponge from cracking and curling
it was found essential to dry and ignite the salt quite
cautiously, but in some instances where cracks did appear
they were easily and effectually closed by gently rubbing
with a glass rod, while in other cases the crevices were filled
with a fresh portion of the ammonium platinic chloride
and the drying and igniting repeated. The latter method
was also employed when it was thought desirable to in¬
crease the thickness of the felt.
After a short trial the
preparation of the felt became quite easily and readily
accomplished. The prepared filters are used in the same
way as Gooch’s asbestos filters are, the caoutchouc gasket
described in my paper on the “ Use of Porous Cones in
Filtration,”]: being employed to secure an air-tight joint.
The platinum felt may be easily removed, when desired,
by means of a spatula, the small portions remaining in
the perforations being pushed out with the point of a
needle.
I have repeatedly prepared these filters in the manner
above described, and have filtered with them such prepara¬
tions as freshly precipitated barium sulphate to my
entire satisfaction.
Not only that, but by treating the
precipitates with their proper solvents I have been able
to clean the felt so that the same filter could be used
repeatedly.
The following data illustrates such use of
this filter:—
Grms.

Weight of crucible and felt after first ignition.. 310612
„
„
„
second ,,
..
31-0607
Weight of crucible and felt after rubbing with
glass rod to remove thin spots.31-0607
Weight of crucible and felt after third ignition,.
31-0607
Weight of ditto after 250 e.m. of water have
been passed through ten times.31-0607
Weight of ditto after freshly precipitated CaC204
has been filtered upon it and ignited
..
..
3L5385
Weight of ditto after treatment with HC1,
washing, and igniting.31-0634
Weight of ditto after same operation repeated..
31*0609
jj
>j
t)
>»
•
31 0608
Weight of ditto after BaS04 has been filtered
upon it and ignited.31*4403
* Proc. Am. Acad., 1878, p. 342.
t Proc. Am. Acad., 1885, p. 3go.
t American Journal of Science, vol. i., [3], May, 1871.
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Weight of ditto after dissolving the BaS04 in
hot concentrated H2S04.31'0640
Weight of ditto after second treatment with
H2S04.31-0609
Weight of crucible complete.30-6744
Weight of felt.
0-3863
Felts of this character may of course be obtained by
similar means from easily decomposable salts of other
metals than platinum, and such felts may be found to have
useful applications.
It is probable that this method of producing a platinum
sponge within a platinum tube may find useful applications
in organic chemistry in addition to its use as a filter.—
Journal of Analytical Chemistry, vol. ii., Part 3.

elements lying between manganese and copper, viz., iron,
nickel, and cobalt; but these three elements did not con¬
form to the rules of the Periodic Law, and their places
have been taken in that law by scandium, gallium, and
germanium.
They were like the “three children in the oven”
described by Daniel (Shadrach, Meshach, and Abednego),
who refused to worship the Golden Image or Periodic Law
set up by Nebuchadnezzar and the modern chemists.
I hope to show in the present Paper that iron, nickel,
and cobalt are not so refractory as they appear at first
sight; but, on the contrary, ready to take their proper
places on the chemical curve when rightly interpreted.
An inspection of Plate IV. shows (just as we found in
the former curve in the case of the tetrad elements, carbon
and silicon) that the line joining the tetrad elements,
titanium and germanium, contains five elements, viz.:—
Ti | Va | Ca | Ga | Ge,

GEOMETRICAL
NEWLANDS’

AND

ILLUSTRATIONS
MENDELEEFF’S

OF

PERIODIC

LAW OF THE ATOMIC WEIGHTS OF THE
CHEMICAL ELEMENTS.*
By the Rev. SAMUEL HAUGHTON, M.D.
(Concluded from p. 95).

Part II.—The Third and Fourth Periods of Seven
Elements
Following
Chlorine ;
or,
the
Titanium-Germanium Double Period.
I now proceed to the discussion of the third and fourth
periods of seven elements each.

I.
2.
3456.

7-

I.
2.
34*
56.

7

‘

Third Period,
Element.
Potassium
..
Calcium .
Scandium* ..
Titanium.
Vanadium
Chromium ..
Manganese ..

or Titanium Period.
Valency.
Atomic Weight.
..
..
39
Monad.
Dyad.
Triad.
••
• • 44—45
....
48
Tetrad.
Triad.
..
••
51
..
..
52
Dyad.
Monad.
••
••
55

Fourth Period, or Germanium Period.
Atomic Weight. Valency.
Element.
Copper.
Monad.
..
••
63
Dyad.
Zinc.
••
••
65
Gallium (Ehaluminium) ..
6g
Triad.
Germanium (Eka. Silicium) 72
Tetrad.
Triad.
Arsenic
Dyad.
Selenium ..
..
..
79
Monad.
Bromine ..

At the commencement of the year 1875 there were three
unknown elements of this table, viz.:—
Gallium, found in 1875 ;
Scandium, found in 1879 ;
Germanium, found in 1886.
And it is the glory of the Periodic Law of Modern
Chemistry that it predidted (approximately) the atomic
weights of these three unknown elements and their
valencies, which predictions were fulfilled by the successive
discovery of the unknown elements.
In Plate IV., which is a representation of the third and
fourth periods of Dr Reynolds’s curve, we can see that a
triad element is wanting between calcium and titanium,
and both a triad and tetrad element wanting between
zinc and arsenic. These missing elements were predidted
and found.
It is quite true that there were three well-known
* Abstradt of a Paper read before the Royal Irish Academy, May
14, 1888.
f The atomic weight of scandium lies between 44 and 45, but nearer
to 44.

leaving nine elements free, which sit upon a general cubic—
K | Ca | Sc | Cr | Mn | Zn | As j Se j Br.
If we use the atomic weights and valencies of these nine
elements (taking scandium =44-3), we can find the equa¬
tion of the cubic passing through these points, the form of
which I have plotted in Plate V., and which has one real
asymptote like the former cubic, but has a much more
complex shape.*
The dyad lines, both positive and
negative, have a remarkable relation to the cubic curve.
They are both very near the position of the horizontal
tangent.
In faCt, the positive dyad line intersedts the cubic in
three real points, viz. :—
79. 65-064, 65.
The first of these is the element selenium, and the third
the element zinc, with another element almost identical
with zinc in atomic weight, both points being nearly on
the horizontal tangent.
The negative dyad line intersedts the cubic in three real
points also, viz.:—
40, 52, 56;
which represent exadtly the atomic weights of the three
elements—calcium, chromium, and iron.
Now, we must remember that the cubic curve was construdted without any reference to iron or its atomic weight,
and it is very remarkable to find it taking its place on the
curve after chromium, and near nickel and cobalt, which
are not far off the dyad line.
In fadt, the cubic curve points out by clinging to the
dyad line from 52 to 59, the possibility of forming in that
interval a number ot elements similar to each other in
physical and chemical properties. These elements have
been actually formed, and are—Chromium, Iron, Nickel, Cobalt.
Excepting these four elements formed on the cubic branch
of the curve, the distribution of the remaining elements
between the lineal and cubic branches is similar to that
found in the curve described in Part I.
The first three elements are on the cubic, viz. :—
K | Ca | Sc.
The last three elements are also on the cubic branch,
viz.:—
As | Se | Br.
The central elements alternate as before between the
lineal and cubic branches, viz.:—
Mn cubic,
Cu lineal,
Zn cubic,

Mn (bis) 57
Cu (bis) 64
Zn (bis) 66

lineal;
cubic ;
lineal;

with a possibility of forming three other elements near
them, which have not come into existence.
The remaining elements are formed in pairs on the
* I venture to call it a serpentine “ whiplash ” cubic.

CHAEuMgC3AiL, 188^!s'}
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Plate IV.

Additional Isolated Elements.

lineal branch in the two gaps of the cubic branch, where
two roots become imaginary, viz.:—
Ti | Va,
with a possibility of another element of atomic weight 50,
forming a monad on the cubic at the opposite side, and
in the other gap —
Ga | Ge,

Element.

30.
31.
32.

Iron.
Nickel.
Cobalt.

with the possibility of another monad element of atomic
weight 6g§ at the opposite side.
Note.

Element.

16.
17-

18.
ig.
20.
21.
22.

2324.

2526.
27.
28.
2g.

Potassium.
Calcium.
Scandium.
Titanium.
Vanadium.
Chromium.
Manganese.
Copper.
Zinc.
Gallium.
Germanium.
Arsenic.
Selenium.
Bromine.

Davy.
Davy.
Nilson.
Gregor.
Sefstrom.
Vanquelin.
Gahn.
—
Paracelsus.
De Boisbaudran.
Winkler.
Brandt.
Berzelius.
Balard.

1807
1808
I87g
1789
1831

1797
*774
Prehistoric.
xvi. century.

I$75
1886

1733
1817
1826

Cronstedt.
Brandt.

ACTION

PRESENCE

Table of Fourteen Elements, with Name of Discoverer and
Date.
Date.

Date.

Prehistoric.

—

*75*
*735

ON THE

REDUCING

Name.

Name.

OF

OF

HYDROGEN

IN

PLATINUM.

By STEPHEN COOKE.

years ago I made some experiments on the
adtion of hydrogen on solutions likely to be reduced by
this gas.
With hydrogen alone, however, in most cases
no adtion was observed. It then occurred to me that the
adtion might be promoted by the presence of finely divided
platinum ; for although the adtion of this substance is so
well known in bringing about the combination of gases
with each other, it has not, as far as I am aware, been
much used to bring about or accelerate the adtion between
gases and liquids.
Gladstone and Tribe (Journ. Client.
Soc., xxxiii., 306, 1878) have shown that hydrogen
occluded by finely divided metals is analogous to nascent
hydrogen. The same conclusion may be drawn from the
results of my own experiments, which were, however,
Several
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made in a somewhat different^ manner, and were rather
more extended than those of the above-mentioned
chemists.
Most of my experiments were made in tubes closed at
one end, and from 300 to 400 m.m. in length, and about 15
m.m. in diameter. A piece of platinum foil as long as the
tube and of such a width as to pass freely into it, is placed in
the tube, and kept in its place by a wire passing through
the closed end, and projecting a few m.m. from it.
The
foil can be coated with platinum black by electrolysis, and
the coating can be readily renewed without removing the
foil by filling the tube with platinic chloride and connecting
the wire passing through the sealed end with the zinc end
of a battery; the other pole being a wire passing through
a bit of small glass tube, and projecting a little from the
closed end.
Platinum foil so prepared gradually loses its activity or
power in bringing about combination. Between hydrogen
and liquids this loss of activity for the most part merely
results in a slower action, the nature of the change being
the same. In the case of some gases, however, not only
is the rate, but also the kind of the chemical change to
some extent influence by the activity of the platinum ; but
this may be due to the higher temperature produced, and
not to any increased activity of the occluded hydrogen.
The efficiency of the prepared platinum can be readily
tested by transferring electrolytic gases to the tube.
Perhaps one or two experiments may not be out of place.
A freshly-prepared tube was rapidly filled with a mixture
of electrolytic gases ; there was a rapid contraction for
five or six seconds, followed by an explosion. In a similar
tube which had been in use some months the contraction
was much slower, taking from ten to fifteen minutes, and
there was no explosion. In a tube containing foil which
had not been coated or specially cleaned, the gases took
about thirty hours to disappear.
The hydrogen was in most cases made by the electrolysis
of pure dilute sulphuric acid, but in some cases by dilute
sulphuric acid and zinc.
The experiments were generally made by filling the
tube with the solution under trial, then displacing the
solution with hydrogen and leaving the filled tube
standing in the solution. W ith corrosive liquids, instead
of the tubes just described, a V tube may be used, one
limb of which is closed, and contains the prepared foil.
Nitric Acid.
A number of experiments have been made on the
reducing action of occluded hydrogen on nitric acid and
other oxygen compounds of nitrogen, and as the aCtion of
this gas can be studied on each compound apart from the
rest, and as hydrogen in this condition resembles in its
aCtion nascent hydrogen, the results may reasonably be
expeCted to throw a little light on the difficult and compli¬
cated subject of the aCtion of metals on nitric acid.
A tube of electrolytic hydrogen was kept over nitric acid
(sp. gr., 1 42) for six weeks; there was not, however, the
least sign of any absorption. Similar tubes were kept for
several months over acid somewhat more diluted than
this, but no contraction of the volume of gas was noted in
any case.
This, then, shows the remarkable difference
between ordinary or molecular hydrogen and the same
element in a nascent state—-a difference generally
attributed to different atomic aggregation.
Hydrogen in contact with prepared platinum foil afts
very readily on nitric acid.
With acid of sp. gr. i-42 red
fumes make their appearance almost immediately and
attain their maximum in a few minutes; there is then a
gradual contraction in the gas, which is not quite absorbed
for an hour or two unless the tube be agitated.
The acid
has by this means acquired a yellow appearance, being
evidently reduced to nitrous acid.
With acid more diluted than this the results are similar,
but the fumes are less red, and with an acid weaker still
no red fumes appear; the aCtion, therefore, is between the
hydrogen and vapour of nitric acid.

{5mJ8’

If the acid (1 42) be diluted with four or five times its
volume of water it is still aCted on by hydrogen pretty
rapidly, the contraction being from 40 to 50 m.m. per hour,
depending on the freshness of the platinum black ; the re¬
sulting acid has a nitrous smell and a reducing aCtion on
potassium permanganate. More diluted still the aCtion is
slower, but still there is an aCtion, the lower limit of
which I did not determine.
With normal acid, however,
the aCtion is exceedingly slow; in seven days the con¬
traction was only 30 m.m. in one of my experiments; with
one-half normal (the weakest acid used in this mode of
experimenting) the aCtion was much the same.
Heat will greatly accelerate the aCtion of hydrogen on
dilute acid.
For this purpose the tube is filled to the
extent of about three-fourths with hydrogen, and either
sealed up or closed with a good cork; it must be tied and
then placed in a slanting position, so as to expose as much
foil as possible to the liquid and gas in the water-bath.
Heated in this way with normal acid the absorption
was almost complete in two hours, the acid in the tube
giving the reaction for nitrous acid and also indicating a
little ammonia with Nessler’s reagent.
With half normal acid treated in the same way the
result was pretty much the same; less nitrous acid and
more ammonia appeared to be produced.
With oneeighth normal acid the aCtion was slower, but by six hours’
heating in the water-bath nearly all the hydrogen had
disappeared.
With T*j,
and TV normal acid the aCtion was very
similar; in from five to eight hours the hydrogen almost
or quite disappeared, and the residue in the tube gave in
every instance the reactions of nitrous acid and ammonia.
No acid more dilute than
normal was experimented
with.
The aCtion of occluded hydrogen on these dilute solu¬
tions of nitric acid is interesting, as showing the activity
of hydrogen in this condition ; and for the purpose of
comparison I have sometimes made an electrolysis of
acid of the same strength, using a very weak current.
Some of the hydrogen under these conditions will reduce
a portion of the acid, but another part of the hydrogen
always appears in a free state at the negative pole,
showing that the gas in this condition can with difficulty,
and only incompletely, reduce acid so dilute, which acid
is freely aCted on by occluded hydrogen if assisted by a
moderate heat.
Nitrates.
The nitrates are all reduced by occluded hydrogen, but
the aCtion is not quite so rapid as with some other solu¬
tions.
Hydrogen standing over a saturated solution of
potassium nitrate was absorbed to the extent of 25 c.c. in
six days; the solution in the tube smelt of ammonia, and
showed that a nitrite had been formed.
With sodium
nitrate the aCtion was very similar. Hydrogen sealed up
in a tube containing platinum with a strong solution of
potassium nitrate aCted much more rapidly on exposing it
to the heat of the water-bath.
The gas had almost dis¬
appeared in two and.a half hours, and the solution had a
strong smell of ammonia and gave a reaction for a nitrite.
Hydrogen standing in a similar tube without platinum
over a concentrated solution of nitre, gave no contraction
in one month ; and a similar sealed tube exposed to the
heat of 100° C. in a water-bath for some hours showed no
signs of contraction.
Crumpled platinum foil coated with platinum black was
placed in a flask and half covered with a solution of
KN03; when the flask was filled with hydrogen and
heated on a water-bath the solution showed in a few
minutes an alkaline reaction, and there was an evolution
of ammonia. Other nitrates are also reduced. Those of
barium and calcium, for instance, are reduced gradually
at ordinary temperatures, and much more rapidly at the
temperature of boiling water.
Cobalt Nitrate.—Hydrogen (without platinum) stood
over a strong solution of cobalt nitrate for some weeks ;
but there were no signs of absorption.
In the presence
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of coated platinum, however, there was a gradual but slow
contradtion of the gas.
In a week this amounted to a
column 150 m.m. in height ; on the foil there were a few
spots of a greenish-blue colour, and a brownish-yellow
flocculent matter deposited.
Some of the same solution
was sealed up in a tube with hydrogen and heated for one
hour (in presence of platinum) ; at the end of that time
all the hydrogen had disappeared.
Nickel Nitrate.—This compound behaves in a similar
manner, being slowly acted on at ordinary temperatures,
and by two hours’ heating in the water-bath the action is
complete. No adtion occurs without the platinum.
Lead Nitrate.—When treated in the same manner this
body gave similar results ; without the presence of
platinum it gave no result, either hot or at ordinary tem¬
peratures.
Copper Nitrate.—Russell (Journ. Chern. Soc., xxvii., 3,
1874) states that copper nitrate and some other substances
appear to be reduced by hydrogen ; no particulars of
of experiments are, however, recorded. I have kept
hydrogen standing over a strong solution of this salt for
some weeks without any obvious result; in the presence
of platinum, however, the hydrogen is readily absorbed
with a production of copper nitrite, apparently.
(In one
of my experiments a slight deposit of metallic copper
seemed to be formed on the platinum foil, but this is not
always the case).
Nitrates of mercury and bismuth are
adted on by occluded hydrogen.
Silver Nitrate.—Chemists are by no means unanimous
as to the adtion of hydrogen on silver nitrate.
A diluted
solution of this salt is readily reduced by occluded
hydrogen to a metallic state, small brilliant-looking
crystals making their appearance on the foil.
The adtion
with platinum was about ten times as rapid as without,
with a dilute solution; with a concentrated one the
difference is not so marked. I did not see any reduction
to nitrite mentioned by Russell in the paper above alluded
to, but the reduction did not, I expedt, go far enough to
produce this salt.
From these experiments it appears that all nitrates are
readily reduced by occluded hydrogen.
Chlorine, Bromine, and Iodine.
Chlorine in the dark does not, as is well known, com¬
bine with hydrogen. I kept a tube of hydrogen standing
over chlorine water for seven days, but there was not the
slightest contraction. In the presence of platinum, how¬
ever, the contraction is at the rate of 50 or 60 m.m. per
hour; but with chlorine and bromine the finely-divided
platinum is liable to become detached from the foil, and
hence the adtion, after a time, becomes slower.
Hypochlorous acid is reduced by hydrogen under the
usual conditions of experiment.
Hydrogen standing over a saturated solution of KC103
showed no contraction in six weeks. In the presence of
the prepared foil the adtion is fairly rapid, being at the
rate of 10 m.m. per hour. The chlorate is reduced to
chloride ; a quantitative experiment accounted for all the
hydrogen absorbed.
Potassium perchlorate is not adted on.
Bromine water adts pretty much the same as chlorine.
Iodine in a solution of potassium iodide is adted on more
slowly.
Bromates and iodates were not experimented with.
Concentrated Sulphuric Acid.
It is sometimes stated in text-books that hydrogen
attacks concentrated sulphuric acid ; e.g., in Frankland’s
and Japp’s “Inorganic Chemistry ” the following note
occurs :—“ The use of concentrated sulphuric acid as a
desiccating agent ought to be avoided if a very pure gas
(hydrogen) is required, as hydrogen slowly reduces this
acid in the cold, with formation of sulphurous anhydride. ”
In order to test this, I kept pure hydrogen over pure con¬
centrated sulphuric acid for three weeks. There was no
sign of contraction, and the acid had no smell of S02, and
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not the least reducing adtion on potassium permanganate.
The reducing adtion of hydrogen on this acid must there¬
fore be extremely small to exhibit no adtion in three weeks,
and I cannot help thinking that one might safely dry
hydrogen by means of sulphuric acid, provided the gas be
pure; should it contain sulphuretted or phosphoretted
hydrogen it would be quite another matter.
In contadt with prepared foil the adtion is very different.
There is a steady but slow absorption, which amounted
to 150 m.m. in three days. The acid, when examined,
smelt strongly of S02, and had a reducing adtion on
potassium permanganate.
Hydrogen reduces H2S03, but the adtion is slow.
Permanganates.
Potassium permanganate is slowly reduced by hydrogen,
but the adtion is very slow ; in the presence of platinum
it is much hastened ; but even in this case it is slower
than one would have expedted, the upper surface of the
foil soon becoming exhausted unless agitated.
Bichromates.
An acidulated solution of potassic bichromate was not
reduced by hydrogen in six weeks without platinum ; with
platinum the adtion is steady and fairly rapid.
Ferric Salts.
Ferric salts are not reduced by prolonged contadt with
hydrogen.
In presence of platinum ferric chloride is
readily reduced, and the redudtion proceeds with great
regularity ; if the platinum deposit be fresh the contradtion
will amount to 50 or 60 m.m. per hour. The greater
regularity shown in the redudtion of this salt, compared
with some others, is owing no doubt to its solubility, thus
preventing the upper layer from becoming exhausted.
Ferric sulphate is very readily reduced by hydrogen in
presence of platinum.
In my experiment the adtion
seemed a little more rapid than with the chloride.
Warren
(Chemical
News, vol. lv., p. 49)
has
suggested the use of ferric salts instead of potassium bi¬
chromate as a fluid for the galvanic battery. I know
nothing of its efficiency for that purpose, but in my ex¬
periments a concentrated solution was more readily re¬
duced than the acidified bichromate.
Mercuric Salts.
Mercuric chloride was not reduced by hydrogen alone
in six months. With platinum it rose 75 m.m. in twelve
hours, and a crust of white powder (Hg2Cl2) coated the
foil. After a time the adtion became much slower from
exhaustion of the upper layer.
Platinum Salts.
Platinum chloride is slowly reduced by hydrogen alone
in the cold. The presence of the prepared foil greatly
accelerates the adtion, which is as great in one hour with
the foil as in forty-eight hours without it. The upper
layer is completely reduced, becoming quite colourless.
Ferricyanides.
Hydrogen standing over potassium ferricyanide was
reduced by 15 m.m. in twelve months ; with the foil it is
pretty readily reduced to ferrocyanide.
Action of Hydrogen on Nitric Oxide in Presence of
Platinum.
Although this paper deals chiefly with the reducing
adtion of hydrogen, it may not be out of place to mention
here a few experiments with nitric oxide and hydrogen.
The subjedt is by no means a new one. Most chemical
works record the fadt that hydrogen and nitric oxide give
rise to ammonia when led over gently-warmed spongy
platinum, and the reducing adtion of nascent hydrogen on
the same gas is employed in preparing hydroxylamine.
The method I have adopted in studying the reducing
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adtion of hydrogen seemed suited also to investigate the
adtion of gases on each other, inasmuch as the residual
gases can be readily measured and examined. I have
made a great number of experiments with these gases,
and some of the results seem worth recording.
The experiments were, for the most part, made in the
same tubes I have already described, some experiments
on a much larger scale. In some cases the experiments
were made over mercury, generally over water. One
volume of hydrogen and two volumes of nitric oxide
standing over mercury gave a very regular adtion, and the
results of the different experiments were constant and re¬
presented by the equation 2NO + H2 = N20 -f H20.
(Although standing over mercury the gases were moist,
as the tube was first filled with water, over which the
mixed gases were colledted.
If the tube had been filled
with mercury the finely-divided platinum would have
amalgamated with the mercury and so lost its adtivity )
Equal volumes of nitric oxide and hydrogen, treated in
the same way, gave a contradtion equal to one-half the
original volume, the residue being nitrogen.
Made over water, the results are pretty much the same;
on the whole they are, perhaps, a little less regular, due,
no doubt,' to the solution of a little of the nitrous oxide in
the water.
With a larger proportion of hydrogen the adtion is much
more rapid, taking place in the course of a few minutes if
the platinum is pretty adtive, and leaving a strongly alka¬
line residue. Similar experiments made on a larger scale
gave very interesting results.
Hydrogen to the extent of 600 c.c. was colledted in a
cylinder, in the upper part of which a large piece of
platinum foil was placed; 150 c.c. of nitric acid were
added rapidly. There was an almost immediate adtion—
first the water in the cylinder was somewhat depressed,
and heavy whitish fumes appeared near the foil : there
was then a pretty rapid contradtion of the gas, till only
300 c.c. remained, 450 c.c. having disappeared. This
adtion only took a few minutes, and considerable heat was
developed during the change. The residue was chiefly
hydrogen, but it contained a little nitrogen ; all the nitric
oxide had disappeared, and there was no nitrous oxide in
the residue. The liquid was strongly alkaline, and gave
the readtion for hydroxylamine.
Similar experiments have been made with like results,
and the contradtion is very often the same as the above,
though sometimes it may be a little less.
Ammonia is formed at the same time, and the change
might be represented as follows :—

2N0 + 8H = NH30 + NH4H0.
This, however, does not account for the small amount of
nitrogen resulting from the experiment. This is a very
interesting readtion, but by no means an unexpedted one,
seeing that hydroxylamine is prepared by the adtion of
nascent hydrogen on nitric oxide.
If the nitric oxide is added in a much smaller proportion
than was used in the last-mentioned experiment (viz., 1
to 4 hydrogen) the adtion appears pretty much the same,
but much slower ; for instance, I added to 600 c.c. of
hydrogen 50 c.c. of NO, and the adtion was not complete
for one hour, when 150 c.c. had been absorbed ; on adding
another 50 c.c. a similar contradtion takes place. After a
time, however, the contradtion is less than that just indi¬
cated.
These experiments show the influence of mass in deter¬
mining chemical change. With a small amount of hydro¬
gen the redudtion is to nitrogen and nitrous oxide ; when
the hydrogen is greater in amount, ammonia and hydroxyl¬
amine are the chief produdts of the readtion.
As in these experiments the nature of the change
depends largely on the mass of gases present, I tried the
effedt of the copper-zinc couple on nitric oxide by placing
a piece of zinc in a tube, coating it with copper, and then
filling the tube with nitric oxide. The adtion is not very
rapid, and the gas left is from one-fourth to one-third of
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the nitric oxide taken; ammonia and a little hydroxyl¬
amine are formed.
In this case, therefore, the hydrogen is to some extent
capable of uniting with the nitrogen, but not nearly to the
extent that it does when there is a large mass of hydrogen
in presence of platinum.
In presence of platinum, nitric oxide is reduced by car¬
bonic oxide, forming nitrous oxide or nitrogen, according
to the quantity of CO present.
Nitric oxide is also reduced by ammonia in presence of
platinum. Nitrous oxide is reduced by hydrogen, ammo¬
nia, and carbonic oxide in presence of platinum.
In a few experiments, when nitric oxide was mixed with
the smaller proportions of hydrogen mentioned, there
were slight indications of hyponitrous acid; in other
cases, however, no trace of this body could be obtained.
If this substance is formed, I believe its formation depends
on the activity of the platinum.
These experiments may be considered as proving that
hydrogen, in presence of finely divided platinum, possesses
all the properties of nascent hydrogen. In many cases
the adtion is slow, but in some it might perhaps be used
as a means of redudtion when the presence of sodiumamalgam or the copper-zinc couple is objedtionable.—
Glasgow Philosophical Transactions.
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This iron was found on January 5,1884, by Alfred Eaton,
a mounted police constable, when on duty in the subdistridt of Youndegin, at a spot distant about 60 chains
(three-quarters of a mile) in a north-west diredtion from
the top of Penkarring Rock, and roughly estimated by him
at 70 miles east of York, Western Australia ; this must be
about longitude 1170 30' E. of Greenwich, latitude 31° 30'
S. Only one of tour observed fragments having been
brought in by Mr. Eaton, the late Captain Smith, Com¬
missioner of the Police at Perth, sent him out to Penkarring
with a native assistant with instrudtions to bring in the
other three, at the instance of the Rev. Charles G. Nicolay,
Curator of the Geological Museum, Freemantle, to whom
the late Mr. Edward T. Hardman, F.C.S., the Government
Geologist, had expressed his belief in the meteoric origin
of the iron. Eaton and his companion started off on
horseback at 8 a.m. on February 28, encamped at a “rock
hole ” for the night, and, leaving at 6 a.m. the next day,
reached Penkarring at 7.30 a.m. An unsuccessful search
was made for fragments additional to those already ob¬
served. Leaving Penkarring at 7 a.m. on March 1, they
encamped at Morecanning for the night, and arrived at
York Police-station at 7 o’clock on the following morning.
To the zeal and thoughtfulness of Mr. Nicolay we are
indebted for the preservation of the specimens, and fjr
the particulars of their discovery ; by him, at the suggestion
of Lady Barker, the largest and the smallest fragments
have been generously presented to the British Museum
through Mr. R. H. Scott, F.R.S., as Secretary of the
Mineralogical Society.
The four fragments were lying loose on the surface,
three of them close together, and the fourth about 15 ft.
away ; they weighed 25I lbs., 24 lbs., 17J lbs., and 6 lbs.
respectively ; in the opinion of Mr. Nicolay they seem to
have formed a portion of a spherical mass, although they
are individually irregular in shape.
Scattered around
the iron there were broken pieces, apparently belonging
to a shell or outer covering, and of these a weight of 17
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lbs. was collected.
As the latter fragments consist
essentially of magnetic oxide of iron, they are doubtless
due to the a&ion of the weather on the meteorite ; the
samples sent to the Museum have a laminated structure,
and one of them is an inch in thickness.
The country around Youndegin is described as granitic,
with dykes of quartz, and schistose rocks ; there is a
superficial covering of sandstone, in which, though widely
distributed over the Colony, no fossils have yet been
found; there is no appearance of iron ore at Youndegin,
though, in many parts of the Colony, iron ores are found
in abundance. The above circumstances indicate an
extra-terrestrial origin for the iron.
The only meteoric iron previously discovered in
Australia is that of Cranbourne, near Melbourne, 1500
miles distant from Youndegin.
The largest of the two fragments presented to the
British Museum weighed 25! lbs. ; it is 12 inches long,
xo inches broad, and has a maximum thickness of 3
inches. Tn shape it is rudely convex at one side and
concave at the other; its surface presents numerous
spherical depressions. It is distinguished from all the
meteoric irons in the British Museum collection by two
cylindrical holes, completely traversing the iron from
back to front; one of them has a diameter varying from
2 to 2J inches, and a length of i£ inches ; the other is of
nearly the same size; three similar annular openings
characterise the iron of Tazewell, Claiborne County,
Tennessee, U.S.A., described and figured by the late
Professor Lawrence Smith.* The large Signet iron, pre¬
served in the National Museum at Washington, is an
almost complete ringf ; the meteoric iron of Independence
County, described lately by Mr. Hidden,J is likewise re¬
markable for the presence of a small hole.
The smallest fragment of the Youndegin iron, weighing
6 lbs., also in the British Museum, is likewise concavoconvex, but is without holes : it is 7 inches long, 4^ inches
broad, and about 2 inches thick.
The fragment weighing 24 lbs. is similar to the last
mentioned; it is 9! inches long, 6 inches broad, and 4
inches thick: it is to be preserved in the Geological
Museum, Freemantle.
The remaining fragment weighing 174 lbs. has been
presented to the Melbourne Museum, Victoria.
The specific gravity was determined from three small
pieces of the larger fragment, freed from rust; the num¬
bers obtained were 7-86, 7-85, and 772 respectively.
The large specimen was cut on the premises of the
Museum by means of hack-saws, and was found to be so
hard that three weeks were required for the severance of
a fragment of which the cut face is not 2^ inches square ;
a larger section of another meteoric iron (Nejed) was made
in one-third of this time.
The surface was next worked
down with hard files of increasing fineness, and lastly
polished with felt and emery powder.
On this face are seen numerous sections of enclosures,
mostly tabular, of a yellowish metallic mineral which is
strongly attracted by a magnet; this was found to be
Schreibersite (phosphide of iron and nickel) ; some of the
enclosures are in parallelism, and parts, isolated on the
surface of the iron, are lineally arranged ; the edges of the
plates are only approximately straight ; starting from
them, thin cracks containing Schreibersite traverse the
surface of the section in irregular directions ; one of the
plates is an inch long and one-eighth of an inch thick.
No stony matter is visible on the polished surface.
Relative to copper sulphate the iron is almost immedi¬
ately active.
After exposure to the aCtion of bromine water or dilute
nitric acid the section gives no definite figures, but assumes
a damascene appearance, very like that of the Tucuman
iron, and of some parts of that of Brazos ; to the latter

iron it is very similar in the proportion and distribution of
the Schreibersite: the British Museum sections of the
Arva and Sarepta irons are also, in parts, somewhat
similar to it in their general characters.
On warming a fragment weighing 7 grms., in dilute
hydrochloric acid, the greater part dissolved, and there
was left a small residue (56 milligrms.) of yellowish
metallic scales which are very strongly attracted by a
magnet and contain phosphorus; they are doubtless
Schreibersite, and identical with the enclosures visible on
the polished surface.
None of the cubic crystals, described b~,low, were
present in this residue.
No sulphuretted hydrogen was detected in the gas
evolved during the solution of the iron ; this indicates the
absence of troilite from the fragment under examination.
The sulphur precipitated on passing sulphuretted hydro¬
gen into the solution was faintly brown ; the colouration
was found to be due to traces of copper, the constancy of
which as an ingredient of meteoric iron has been insisted
upon by Lawrence Smith.
Besides iron, only nickel, cobalt, and magnesium were
found in the solution.
As the iron was too hard for its filings to be used as
material for quantitative analysis, a large fragment, con¬
taining visible Schriebersite, was filed until free from
rust; its weight was 8 3200 grms.; its specific gravity, at
i4°-5 C., relative to water at 4° and allowing for displaced
air, was 7'85i (uncorreCted 7'86J.
The fragment was dissolved in aqua regia in a porcelain
dish, and evaporated to dryness, on the water bath; the
residue was treated with strong hydrochloric acid, and
again brought to dryness to expel the remaining traces of
nitric acid; on warming with water containing some
hydrochloric acid, it was found that there was a small
insoluble residue, consisting wholly of minute bright
opaque greyish black cubic crystals with metallic lustre.
The solution itself was poured into a weighed double
filter,* and the crystals were washed by decantation, the
washings being passed through the double filter; the filter
showed no change of weight. The weight of the crystals
was found to be 3-x milligrms.
The filtrate was made up to 1000 c.c., and portions,
125 c.c. each, were removed by means of pipettes.
In one portion sulphuric acid was sought for, but not a
trace was found, indicating the absence of troilite from
this fragment also.
Another portion was evaporated to dryness on the waterbath, and afterwards heated in an air-bath for three
quarters of an hour, at a temperature of 140°—1450 C. ;
no silica was obtained. The phosphoric acid in this por¬
tion was next concentrated in the manner recommended
by Lawrence Smith,f precipitated as phospho-molybdate,^
dissolved in ammonia, and weighed as magnesium pyro¬
phosphate.
From a third portion the iron was separated by a double
precipitation with sodium acetate, re-dissolved in hydro¬
chloric acid, and re-precipitated with ammonia.§ After
ignition it was reduced by heating in a current of hydro¬
gen, and dissolved in dilute hydrochloric acid : in experi¬
ments on different portions variable minute quantities of
silica were at this point obtained, and were derived
probably from the reagents.
The nickel and cobalt were separated from the mag¬
nesium by ammonium sulphide, and weighed together
both in the oxidised and metallic condition ; after solu¬
tion of the nickel and cobalt the latter was precipitated
by potassium nitrite, and weighed as potassium cobalt
sulphate.
(To be continued).

* “ Original Researches,” by Lawrence Smith, 1884, p. 312.
t Am. Journ. Sci., 1882, Ser. 3, vol. xxiii., p. 316.
t Crookes’s “ Seledt Methods in Chemical Analysis,” 2nd edition

* Amer. Journ. Set., 1855, Ser. 2, vol. xix., p. 154.
I IbiU., p. 161.

t School of Mines Quarterly, vol. vii, No. 2, Jan., 1886.
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CORRESPONDENCE.
DR.

PETERS’S AMERICAN

METHODS

OF

COPPER SMELTING.
To the Editor of the Chemical News.
Sir,—In the Chemical News (vol. lviii., p. 76) Mr. J. W.
Westmoreland takes to task the able writer of the above
valuable work—
1st. For saying that the Cornish system of fire assay
“ is so interwoven with the commercial customs of the
Swansea Copper smelters, and its replacement by one of
the more accurate wet methods would involve such a
revolution in the price lists and methods of ore buying,
that it is likely to maintain its sway in the great market
of the world for an indefinite time.”
2nd. For speaking approvingly of the eledfrolytic assay
of copper.
3rd. For omitting to mention Brown’s iodide process
for determining copper.
With your kind permission I would like to make some
remarks on Mr. Westmoreland’s criticism.
1st. Dr. Peters’s book has for its subjedt American
methods of smelting, &c., and is intended primarily for
American readers, and since the Cornish system of dry
assay has obtained no foothold in the United States, a
minute treatment of the subjedt was not called for, and
Dr. Peters’s mention of this assay is obviously entirely
incidental and cursory. Nevertheless, it is difficult to see
wherein the Dodtor has erred. It is still true, as when
Dr. Peters wrote his book, that the dry assay is, in
England, interwoven with the customs of the copper trade ;
and the abolition of Swansea ticketings is simply a portion
of the revolution referred to by him. But for the present
the dry assay is still the basis on which copper-bearing
materials are valued. How long this will continue it is—
as Mr. Westmoreland admits—difficult to say, and Dr.
Peters exercised a wise caution in saying the dry assay
was “ likely to maintain its sway for an indefinite time.”
It is only by an unwarranted extension of the meaning of
the word “ indefinite ” that the slightest justification for
criticism appears.
2nd. The eledtrolytic process has been largely used in
the United States for the valuation of copper ores. &c.,
for a number of years. This, in itself, constitutes strong
evidence in its favour, for American analysts and
metallurgists possess, in full measure, the shrewdness
and ability for which their nation is famous. But Mr.
Westmoreland himself has borne very strong testimony
to the value of the eledfrolytic process. In the early part
of a paper in the journal of the Society of Chemical
Industry (vol. v., p. 49) he says:—‘‘The processes I
personally employ in the examination of all copper ores
and produdts are E. O. Brown’s iodide process, and the
eledtro-deposition method.” And, at that time, so great
was his faith in this process that he took the results ob¬
tained by it as the standard by which he claimed to prove
the accuracy of the iodide process. At page 55 of the
same Journal he gives comparative assays (*‘ taken from
a large number ”) of 28 samples of ores, mattes, and pre¬
cipitates, the produce of which varied from as low as o-45
to as high as 86 per cent.
The maximum difference
between the iodide mean tests, which Mr. Westmoreland
so highly commends, and the eledfrolytic mean tests which
he now so strongly condemns, was 0^23, and this was in
one instance only, with 28 per cent ore; whilst the next
greatest difference—in one case only—was o-ig ; and after
these two the greatest difference was o-i2, the average
difference for the remaining 26 assays (including this o'i2)
being only 0‘0343rd. But Mr. Westmoreland’s gravest charge is, that
Dr. Peters omits to mention the iodide test. Now, the
iodide process has been known for many years, but until
quite recently was believed to have only a limited appli¬
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cation, and was very little used in the assay of copper
ores, &c. Mr. Westmoreland, in the paper above referred
to (written in February, 1886), says:—“ One or two
analysts in this country use the iodide process. Since that
date the number of analysts who have adopted the process
has doubtless increased, but even yet the process cannot,
by the greatest stretch of language, be said to be in
common use ; and as Dr. Peters’s book is essentially a
practical work on the metallurgy of copper, and not a
text-book of analytical chemistry, his omission to mention
what was, at the time he wrote, a discarded process,
is quite justifiable. When the time comes for revising
the work for another edition, and if the iodide process
shall, in the meanwhile, have taken the position which
Mr. Westmoreland (perhaps justly) believes its merits
entitle it to, it will then be soon enough for Dr. Peters to
take cognisance of this very interesting method of
assaying.
On the general question of assaying and valuation of
copper-bearing materials, on which Mr. Westmoreland
has so ably written, I have no desire to enter further
than to express the opinion that his latest dissertation
might just as well have been written to another text.—
I am, &c.,
W. M.
Newcastle-on-Tyne,
August 24, 1888.
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Comptes Rendus Hebdomadaires des Seances de V Academic
des Sciences. Vol. cvii., No. 7, August 13, 1888.
On Amorphous Antimony.—F. Herard.—The author
has obtained the allotropic modification of antimony,
signalised by M. Gore, and resulting from the decompo¬
sition of antimony chloride, bromide, or iodide by the
battery. He heated antimony to dull redness in a current
of nitrogen, and observed a development of greyish
vapours, which condensed in a grey powder on the sides
of the glass tube in which the apparatus terminates.
This powder consists of minute globules united together
like the amorphous arsenic of Bettendorff; it contains
987 per cent of antimony.
Its specific gravity at 0° is
6 22, that of crystalline antimony varying, according to
Isidore Pierre, from 6725 106737. Amorphous antimony
melts at 614°, whilst crystalline antimony melts at 440°.
The author suggests that there is first formed an antimony
nitride, which is decomposed in the cooler portions of the
tube, depositing amorphous antimony.
Four New Zinc Titanates.— Lucien Levy.— The
author has obtained these titanates by melting titanic
acid with mixtures of zinc and potassium sulphates. The
essential points are the temperature and the quantity of
the flux. At dull redness the produdt is always the sesquibasic titanate. At bright redness it is one of the three
others, and the nature of the produdt depends on the pro¬
portion between the weight of the flux and the weight of
zinc sulphate.

Zeitschrift fur Analytische Chemie.
Vol. xxvii., Part 2.
Determination of Phosphoric Acid in Basic Slags.
C. Brunnemann (Chemiker Zeitunf).—The author digests
10 grms. slag with 30 to 50 c.c. of water in a beaker
holding 400 to 500 c.c. ; 80 to 100 c.c. of strong hydro¬
chloric acid are added, 50 c.c. of nitric acid, and lastly
10 c.c. of strong sulphuric acid, and the liquid is boiled
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for thirty to forty-five minutes. The hot liquid is then mended by Kiilz, scarcely inferior to Briicke’s gravimetric
poured into a litre flask containing about 400 c.c. of hot determination.
water, and the beaker is rinsed out with hot water. The
Pettenkofer’s Reaction for Biliary Acids.—The
solution is diluted to about 900 c.c. to dissolve any cal¬
colouration depends on the formation of furfurol.
cium sulphatewhich has separated out, let cool, filled up to
Titration of Phosphoric Acid in
Urine with
the mark and let settle; 50 c.c. of the clear liquid are
Uranium Solution.—J. Mercier.-—The author considers
then taken and evaporated on the water-bath until the
that this process, as given by Malot, may be advanta¬
excess of nitric and hydrochloric acid is expelled. The
geously used if decoCtion of cochineal is employed as an
free sulphuric acid is cautiously neutralised with dilute 1
indicator.
ammonia until the residue in the capsule takes a brown
Detection of the Indican of Urine.—Michailow.—
colour. It is now evaporated to dryness, heated in the
The disturbing influence of urobiline may be eliminated
air-bath for half an hour to no° to separate silica, xo c.c.
strong nitric acid are poured upon the residue, stirring by acidulating, saturating with ammonium sulphate, ex¬
well with a glass rod, 40 to 50 c.c. of boiling water are trading urobiline and its chromogenes by means of acetic
ether, then adding hydrochloric acid and chloroform, and
added ; the liquid is filtered, the filter washed, and in the
oxidising with weak bromine-water.
solution the phosphoric acid is determined by the molyb¬
denum method. This method determines both the phos¬
Relations of Colouring-matters pre-existing in
phorus present as phosphoric acid and that existing as
Urine to the Humic Bodies.—L. von Udranszky.—The
phosphide, which Kennepohl considers to be very trifling.
author does not indicate any analytical method based
He therefore recommends the following process :— upon the readion which he brings forward.
10 grms. slag are placed in a 500 c.c. flask, moistened
Atomic Weight of Oxygen.—E. H. Keiser.—The
with alcohol, 40 c.c. of hydrochloric acid of sp. gr. 1-12,
author obtains the value 15-872.
and an equal volume of water, and the whole is heated in
Atomic Weights of Silver and Copper.—W. N.
the water bath for at least half an hour. When cold the
Shaw.—From the Philosophical Magazine.
flask is filled up to the mark, the liquid is filtered, and
Atomic Weights of Cobalt and Nickel.—Clemens
25 c.c. of the filtrate are taken without previous elimina¬
tion of silica mixed with ammonia and molybdenum mix¬ Zimmermann (completed by Alibegoff and Kriiss).—The
atomic weight of cobalt is 5874 (0 = 15-96) or 58-89
ture, heated for fifteen minutes to about 8o°, filtered when
The atomic weight of nickel is 58-56
cold ; the precipitate, washed with cold water containing (0 = 58-89).
(0 = 15-96) or 58-705 if 0=i6.
a iittle nitric acid, dissolved in cold ammonia at t.\ per
cent, and precipitated with magnesia mixture.
Re-determination of
the Atomic Weight of
Tungsten.—J. Waddel.—From the American Chemical
Examination of the Artificial Colours Occurring
in Trade.—E. Weingaertner.—A very valuable paper, Journal, reproduced in the Chemical News.
but one incapable of abridgment, and too extensive for
insertion in full. It treats of the colours insoluble in
NOTES AND QUERIES.
water, and of those which are sold in the state of pastes.
Determination of Lead in Tin Alloys.—G. Schwartz
(Chemiker Zeitung).—One grm. of the alloy is rolled out
as fine as possible, covered with 20 c.c. of strong hydro¬
chloric acid and heated gently. As a rule, in half an hour
the alloy is dissolved, leaving the antimony behind. To
dissolve the latter bromine water is added until the liquid
becomes yellow, the excess of bromine is expelled by
boiling, the liquid diluted to 100 c.c., let cool, and poured,
shaking it round, in a thin stream into a solution of
40 grms. commercial crystalline sodium sulphide in
150 c.c. water. After the lead sulphide has subsided the
supernatant liquid is poured through a filter and the pre¬
cipitate is washed with dilute ammonium sulphide (1 vol. I
ammonium sulphide prepared with 10 per cent ammonia j
and 9 vols. water).
The filter and precipitate are put in
a porcelain capsule, covered with a funnel, treated with a
10 c.c. nitric acid of sp. gr. 1*5, and as soon as the first
violent reaction is over 5 c.c. of strong sulphuric acid. It
is then warmed upon asbestos paste-board with a small
flame, or until the contents of the capsule have become
colourless or pale brownish, let cool, the funnel is spirted
out with alcohol at 50 per cent, diluted therewith to 100
c.c., washed as usual, ignited, and weighed. The lead
sulphate, after washing, is treated with basic ammonium
tartrate, which dissolves everything except traces of lead
oxide, which are collected and deducted.
The Examination of Extracfts.— A. Kremel.— In¬
structions for ascertaining the purity of extracts of pome¬
granate bark, ratanhia, quassia, rhubarb, aconite, &c.
Detection of Sugar in Urine.—Marson.—The author
adds to 8 c.c. of the sample o-i grm. ferrous sulphate,
heats, adds o 25 grm. potassa, and goes on heating for
some minutes. If sugar is present the precipitate varies
from dark green to black, and the supernatant liquid is
more or less coloured. In a normal sample the precipitate
is a greenish brown and the supernatant liquid is colour¬
less.
Polarimetric Determination of Glycogen. — A.
Cramer.—The author considers this method, as recom¬

%* Our Notes and Queries column was opened for the purpose of
giving and obtaining information likely to be of use to our readers
generally. We cannot undertake to let this column be the means
of transmitting merely private information, or such trade notices
as should legitimately come in theadvertising columns.
Estimating Aluminium with Sodium Thiosulphate.—Would
any chemist kindly oblige me with his experiences as to the manipu¬
lation of Chancel’s or Wohler’s method of estimating aluminium by
means of sodium thiosulphate ?
We rarely obtain more than 40 per
cent of the metal as oxide, the filtrate yielding the remainder on the
addition of ammonia ; nor have we been able to boil off the S02 in a
few minutes, for the evolution of this gas continues as long as the
solution is boiled.
Chancel’s equation in the Comptes Rendus is—
A1*(S04)3 + 3Na2S203 = A1203 + i^b2 + 3S02 + 3Na2S04. — C. A
Warren.

NOTICE.
The STUDENTS’ NUMBER of the Chemical
News will be published on Friday, September
■21st. Gentlemen holding official positions in
the Universities, Medical Schools, &c., of the
United Kingdom, where Chemistry and Physi¬
cal Science form a part of the education, who
have not yet forwarded the necessary informa¬
tion to our Office for publication in that
Number, will confer a favour by sending it
with the least possible delay.
Advertisements for this Nlimber should reach
the Office not later than Wednesday, the 19th
prox.

CT. PAUL’S SCHOOL.—An Examination
for filling up about Eighteen Vacancies on the Foundation will
be held on the 12th September next.— For information apply to the
Bursar, St. Paul’s School, West Kensington.

gT. PAUL’S SCHOOL, West Kensington.
Candidates for Foundation Scholarships are particularly requested
to notice that the date of the Examination has been postponed from
September 5 to September 12 and following days.
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MACHINE WORKS AND IRON

FOUNDRY.

NICKELS & Co., 150, Holborn, London, E.C.

Representatives:

Dry Slide Air-Pumps.

Scum-Pumps

E. Hiibner’s Patent, No. 37,746,

driven by Steam or Belt, with Automatic Regulation of Pressure
or without same for feeding Filter Presses.

with increased effe<5t through abolishing the noxious spaces ; best
Air-Pump for Compression and Evacuation ; useful effedt up to 90
per cent with Steam power or driven by Belt.

Filter Presses and Monster Filter
Presses,
with or without Washing Apparatus, with Heating Attachment,
with Attachment for Filtration with Exclusion of Air ; in Wood,
Iron, or Bronze every desired size

Experimental Filter Presses
in Wood, Iron or Bronze.

Steam Engines
with or without Cut-off Arrangement; with Rider Cut-off
pound Steam Engines.
From z—150 horse-power

Steam Pumps & Transmission Pumps,
horizontal, vertical, mounted on column, Wall Pumps, Pumps for
Deep Wells, any size, for Water, Lyes, Saline and Muddy Liquids.
“ Pump Cjdinder in Iron or Bronze.”
“ Several Hundred different Patterns for Selection.”

Membrane Pumps

Steam Water Pumps,

Compressors driven by Steam or Belt,
for Liquefying Carbonic and Sulphurous Acids.

Complete Freezing and Cooling Plant and Parts thereof,
i.e., Refrigerating-Worms, Ammonia-Pumps, Cocks, &c.
Also Small Ice Machines for P'amilies, Laboratories,
Farms, Ships, &c.

Hydraulic Presses and Pumps.
CITY AND GUILDS OF LONDON INSTITUTE.
FINSBURY.

S. P. THOMPSON, Principal.
DAY DEPARTMENT for Students not under 14 years
of age.
The College Courses of Instruction in Laboratory, Ledture-Room,
Workshop, and Drawing Office, for Mechanical Engineers, Fledtrical
Engineers, and Technical Chemists, COMMENCE on TUESDAY,
OCTOBER 2nd.
Chemical Laboratories, specially organised for Instruction in Tech¬
nical Manufacturing Processes. Feefor Session, inclusive of Labor¬
atories, Workshops, and Drawing Office, £g.
The Entrance Examination will take place on Wednesday, Sep¬
tember z6th, at Ten o’clock a.m.
Scholarships of £30 a year each, and the Holl Scholarship of £20
a year, all tenable for two years, will be awarded (in accordance with
the several schemes) on the results of the Entrance Examination.
For particulars of Scholarships and programmes of Instruction
apply at the Technical College, Leonard Street, City Road, E.C., or
at Gresham College, E.C.
JOHN WATNEY,
1 „„„ <.
WALTER S. PRIDEAUX. f Hon- secs‘

J .

ASSAYER

S.

AND

Laboratory Extraction Apparatus.
Montejus
Montejusfor Sulphuric Acid, Mixing Vessels, Stills, Pans,
and Steam Boilers.

Complete Plant

Ice Machines.

COLLEGE,

Extraction Apparatus,
for Extradiion (cold or hot) with Benzol, Sulphuret of Carbon,
Ether, Alcohol, Acetone, Water; In Iron or Copper. (Extradlion
Experiments carefully condudted in our Laboratory if desired).

in Cast or Wrought-iron, either lined with Lead or not.

worked by Steam, Transmission or Hand, in Iron, Bronze, or
Hard Lead, for raising Muddy, Sandy, Acid, or Saline Liquids,
any size desired.

TECHNICAL

for Chemical Manufactories, Colour Works, Glycerin
Refineries, Resin Distilleries, Paraffin Works, Tar Dis.
tilleries, Extract Works.
Price Lists, Drawings, Descriptions, and Highest
References for our above-named Specialities on
Application.

The

London Hospital and Medical College
MILE END, E.

CHEMIST

°

The SESSION 1888-89 will commence on Monday, October 1st
1888. The new buildings which were opened by T.R.H. the Prince
and Princess of Wales, on May 21st, 1887, afford more than double
the accommodation which was provided formerly
Four Entrance Scholarships, value £60, £40, £30, and £20, wil be
offered for competition at the end of September to new students. Fees
for lectures and hospital practice, 90 guineas in one payment or 100
guineas in three instalments.
All resident and other hospital ap¬
pointments are free, and the holders of all the resident appointments
are provided with rooms and board entirely free of expense.
The
resident appointments consist of five house physiciancies, five house
surgeoncies, one accoucheurship, and one receiving-room officer;
one senior dresser to out patients, dressers and maternity pupils also
reside in the Hospital. Special classes for the preliminary scientific
and Intermediate M.B. Examinations of the University of London
and for the Primary and Pass Examinations for the Fellowship of
the Royal College of Surgeons of England are held throughout the
year. Special entries ma> be made for medical and surgical practice.
The London Hospital is now in diredt communication by rail and
tram with all parts of the metropolis, and the Metropolitan, Metro¬
politan Distridt, East London, and South Eastern Railways have
stations within a minute’s walk of the Hospital and College.
For prospedtus and particulars apply, personally or by letter, to
MUNRO SCOTT, Warden.

MERRY,

ANALYTICAL

Com¬

newest, most approved Construdtion, taking up little room, and
especially suitable for placing in Wells, with great efficiency; up
to largest sizes.

Filtration Experiments, if desired, carefully condudted in
our Laboratory).

^ R .
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MINERALS.

SWANSEA

Y^illiam
4, GREAT

FOX,

Analytical

LABORATORY:
TOWER STREET, LONDON.

Chemist,

The Largest Stock in the World.
e.c.

Analyses of Oils, Pigments, Varnishes, &c.

Silicates

CHEMICAL AND OTHER SCIENTIFIC BOOKS.

of Soda and Potash in the state of

Soluble Glass, or in CONCENTRATED SOLUTION of first
quality, suited for the Manufacture of Soap and other purposes
supplied on best terms by W. GOSSAGE and Sons, Soap
Works, Widnes, Lancashire.
London Agents, COSTE and Co., 19 and zo, Water Lane, Tower
Street, E.C., who hold stock ready for delivery.

Send for Lists

free,

to

A. E. FOOTE
1223, N 44th Street, Philadelphia, Pa., U.S.A.
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INAUGURAL ADDRESS OF THE PRESIDENT,
Sir Frederick Bramwell, D.C.L., F.R.S., M.Inst.C.E.

late Lord Iddesleigh delighted an audience for a
whole evening by an address on “ Nothing.” Would that
I had his talents and could discourse to you as charmingly
as he did to his audience, but I dare not try to talk about
“Nothing.”
I do, however, propose, as one of the two
sedtions of my Address, to discourse to you on the im¬
portance of the “ Next-to-Nothing.”
The other sedtion
is far removed from this microscopic quantity, as it will
embrace the “Eulogy of the Civil Engineer” and will
point out the value to science of his works.”
I do not intend to follow any system in dealing with
these two sedtions.
I shall not even do as Mr. Dick, in
“ David Copperfield,” did—have two papers—to one of
which it was suggested he should confine his Memorial
and his observations as to King Charles’s head.
The
result is, you will find, that the importance of the next-tonothing and the laudation of the Civil Engineer will be
mixed up in the most illogical and haphazard way
throughout my Address.
I will leave to such of you as
are of orderly minds, the task of re-arranging^the subjects
as you see fit, but I trust—arrangement or no arrange¬
ment—that by the time I have brought my Address to a
conclusion I shall have convinced you that there is no
man who more thoroughly appreciates the high im¬
portance of the “ next-to-nothing ” than the Civil Engineer
of the present day, the objedt of my eulogy this evening.
If I may be allowed to express the scheme of this
Address in modern musical language I will say that the
“ next-to-nothing ” “ motive ” will commonly usher in the
“praise-song” of the Civil Engineer; and it seems to me
will do this very fitly, for in many cases it is by the
patient and discriminating attention paid to the effedt of
the “next-to-nothing” that the Civil Engineer of the
present day has achieved some of the labours of which I
now wish to speak to you.
An Association for the Advancement of Science is
necessarily one of such broad scope in its objedts, and is
so thoroughly catholic as regards Science, that the only
possible way in which it can carry out those objedts at all
is to segregate its members into various subsidiary bodies
or sedtions engaged on particular branches of Science.
Even when this division is resorted to it is a hardy thing
to say that every conceivable scientific subjedt can be
dealt with by the eight Sedtions of the British Association.
Nevertheless, as we know, for fifty-seven years the Asso¬
ciation has carried on its labours under Sedtions, and has
earned the right to say that it has done good service to all
branches of Science.
Composed, as the Association is, of a union of separate
Sedtions, it is only right and according to the fitness of
things that, as time goes on, your Presidents should be
seledted in some sort of rotation from the various Sedtions.
This year it was felt by the Council and the Members
that the time had once more arrived when Sedtion G
the Mechanical Sedtion—might put forward its claim to
be represented in the Presidency; the last time on which
The
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a purely engineering Member filled the chair having been
at Bristol in 1875, when that position was occupied by
Sir John Hawkshaw.
It is true that at Southampton in
1882 our lamented friend Sir William Siemens was
President, and it is also true that he was a most thorough
engineer and representative of Sedtion G; but all who
knew his great scientific attainments will probably agree
that, on that occasion, it was rather the Physical Sedtion
A which was represented, than the Mechanical Sedtion G.
I am aware, it is said, Sedtion G does not contribute
much to pure Science by original research, but that it
devotes itself more to the application of Science. There
may be some foundation for this assertion, but I cannot
refrain from the observation that when Engineers, such
as Siemens, Rankine, Sir William Thomson, Fairbairn, or
Armstrong, make a scientific discovery, Sedtion A says it
is made, not in the capacity of an Engineer, and therefore
does not appertain to Sedtion G, but in the capacity of a
physicist, and therefore appertains to Sedtion A— an
illustration of the danger of a man’s filling two positions,
of which the composite Prince-Bishop is the well-known
type.
But I am not careful to labour this point or even
to dispute that Sedtion G does not do much for original
research. I don’t agree it is a fadt, but, for the purposes
of this evening, I will concede it to be so.
But what
then ?
This Association is for the “ Advancement of
Science”—the Advancement be it remembered; and I
wish to point out to you, and I trust I shall succeed in
establishing, that for the Advancement of Science it is
absolutely necessary there should be the Application of
Science, and that, therefore, the Sedtion, which as much
as any other (or, to state the fadt more truly, which more
than any other) in the Association applies Science, is
doing a very large share of the work of advancing Science,
and is fully entitled to be periodically represented in the
Presidency of the whole Association.
I trust also I shall prove to you that applications of
Science and discoveries in pure Science adt and re-adt the
one upon the other.
I hope in this to carry the bulk of
my audience with me, although there are some, I know,
whose feelings, from a false notion of respedt for Science,
would probably find vent in the “ toast ” which one has
heard in another place—this “ toast ” being attributed to
the Pure Scientist—“ Here’s to the latest scientific dis¬
covery : may it never do any good to anybody! ”
To give an early illustration of this adtion and re-adtion,
which I contend occurs : take the well-worn story of
Galileo, Torricelli, and the pump-maker.
It is recorded
that Galileo first and his pupil Torricelli afterwards were
led to investigate the question of atmospheric pressure by
observing the failure of a pump to raise water by “ sudtion ”
above a certain level.
Perhaps you will say the pumpmaker was not applying science, but was working without
science. I answer, he was unknowingly applying it, and
it was from that which arose in this unconscious appli¬
cation that the mind of the Pure Scientist was led to
investigate the subjedt, and thereupon to discover the
primary fadt, of the pressure of the atmosphere, and the
subsidiary fadts which attend thereon. It may appear to
many of you that the question of the exercise of pressure
by the atmosphere should have been so very obvious, but
little merit ought to have accrued to the discoverer; and
that the statement, once made, must have been accepted
almost as a mere truism.
This was, however, by no
means the case. Sir Kenelm Digby in his “ Treatise on
the Nature of Bodies ” printed in 1658, disputes the pro¬
position altogether, and says, in effedt, he is quite sure
the failure of the pump to raise water was due to imperfedt
workmanship of some kind or description, and had nothing
to do with the pressure of the air; and that there is no
reason why a pump should not suck, up water to any
height.
He cites the boy’s sucker, which, when applied
to a smooth stone, will lift it, and he says the reason Why
the stone follows the sucker is this. Each body must
have some other body in contadt with it. Now, the stone
being in contadt with the sucker, there is no reason why

British Association.—The President's Address.
that contadt should be broken up for the mere purpose of
substituting the contadt of another body, such as the air.
It seems pretty clear, therefore, that even to an acute and
well-trained mind, such as that of Sir Kenelm Digby, it
was by no means a truism, and to be forthwith accepted
when once stated, that the rise of water on the “ sudtion
side” of a pump was due to atmospheric pressure.
I
hardly need point out that the pump-maker should have
been a member of “ G.”
Galileo and Torricelli, led to
refledt by what they saw, should have been members of
“A” of the then “Association for the Advancement of
Science.”
But, passing away from the question of the value of the
application of Science of a date some two and a half
centuries ago, let us come a little nearer to our own
time.
Eledtricity—known in its simplest form to the Greeks
by the results arising from the fridtion on amber, and
named therefrom ; afterwards produced from glass cylinder
machines or from plate machines ; and produced a century
ago by the “ Influence ” machine—remained, as did the
discoveries of Volta and Galvani, the pursuit of but a few,
and even the brilliant experiments of Davy did not suffice
to give'very great impetus to this branch of physical
science.
Ronalds in 1823 construdted an eledtric telegraph.
In
1837 the first commercial use was made of the telegraph,
and from that time eledtrical science received an impulse
such as it had never before experienced.
Further
scientific fadts were discovered; fresh applications were
made of these discoveries.
These fresh applications led
to renewed vigour in research, and there was the adtion
and readtion of which I have spoken.
In the year 1871
the Society of Telegraph Engineers was established. In
the year 1861 our own Association had appointed a Com¬
mittee to settle the question of eledtrical standards of re¬
sistance, which Committee, with enlarged functions, con¬
tinued its labours for twenty years, and of this Committee
I had the honour of being a member. The results of the
labours of that Committee endure (somewhat modified, it
is true), and may be pointed to as one of the evidences of
the value of the work done by the British Association.
Since Ronalds’s time, how vast are the advances which
have been made in eledtrical communication of intelligence,
by land lines, by submarine cables all over the world, and
by the telephone!
Few will be prepared to deny the
statement that pure eledtrical science has received an
enormous impulse, and has been advanced by the com¬
mercial application of eledtricity to the foregoing and to
purposes of lighting. Since this latter application scores,
I may say hundreds, of acute minds have been devoted to
eledtrical science, stimulated thereto by the possibilities
and probabilities of this application.
In this country, no doubt, still more would have been
done if the lighting of distridts from a central source of
eledtricity had not been since 1882 pradtically forbidden
by the Adt passed in that year. This Adt had in its title
the facetious statement that it was “to facilitate Elec¬
trical Lighting”—although it is an Adt which, even
modified as it has been this year, is still a great dis¬
couragement of free enterprise and a bar to progress. The
other day a member of the House of Commons was saying
to me: “I think it is very much to our discredit in
England that we should have allowed ourselves to be
outrun in the distribution of eledtric lighting to houses by
the inhabitants of the United States, and by those of
other countries.” Looking upon him as being one of the
authors of the “ facetious ” Adt I thought it pertinent to
quote the case of the French parricide, who, being asked
what he has to say in mitigation of punishment, pleads
“ Pity a poor orphan”—the parricide and the legislator
being both of them authors of conditions of things which
they afledt to deplore. I will say no more on this subjedt,
for I feel that it would not be right to take advantage of
my position here to-night to urge Political Economy
views, which should be reserved for Sedlion F.
I will
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merely, and as illustrative of my views of the value of the
application of Science to Science itself, say there is no
branch of physics pursued with more zeal and with more
happy results than that of eledtricity with its allies, and
there is no branch of Science towards which the public
looks with greater hope of pradtical benefits ; a hope that,
I doubt not, will be strengthened after we have had the
advantage of hearing one of the ablest followers of that
science, Professor Ayrton, who, on Friday next, has been
good enough to promise to discourse on “ The Eledtrical
Transmission of Power.”
One of the subjedts which, as much as (or probably
more than) any other, occupies the attention of the
engineer, and therefore of Sedtion G, is that of (the socalled) Prime Movers, and I will say boldly that, since
the introduction of printing by the use of movable type,
nothing has done so much for civilisation as the develop¬
ment of these machines. Let us consider these prime
movers—and, first, in the comparatively humble function
of replacing that labour which might be performed by the
muscular exertion of human beings, a function which at
one time was looked upon by many kindly but short¬
sighted men as taking the bread out of the mouth of the
labourer (as it was called), and as being therefore un¬
desirable. I remember re-visiting my old schoolmaster,
and his saying to me, shaking his head:—“ So you have
gone the way I always feared you would, and are making
things of iron and brass to do the work of men’s hands.”
It must be agreed that all honest and useful labour is
honourable, but when that labour can be carried out with¬
out the exercise of any intelligence, one cannot help
feeling that the result is likely to be intellectually lowering.
Thus, it is a sorry thing to see unintelligent labour, even
although that labour be useful. It is but one remove from
unintelligent labour which is not useful; that kind of
labour generally appointed (by means of the tread-wheel
or the crank) as a punishment for crime. Consider even
the honourable labour (for it is useful, and it is honest) of
the man who earns his livelihood by turning the handle
of a crane, and compare this with the labour of a smith,
who, while probably developing more energy by the use
of his muscles than is developed by the man turning the
crane-handle, exercises at the same time the powers of
judgment, of eye, and of hand in a manner which I never
see without my admiration being excited. I say that the
introduction of prime movers as a mere substitute for un¬
intelligent manual labour is in itself a great aid to civilisa¬
tion and to the raising of humanity by rendering it very
difficult, if not impossible, for a human being to obtain a
livelihood by unintelligent work—the work of the horse in
the mill, or of the turnspit.
But there are prime movers and prime movers—those
of small dimensions, and employed for purposes where
animal power or human power might be substituted, and
those which attain ends that by no conceivable possibility
could be attained at all by the exertion of muscular
power.
Compare a galley, a vessel propelled with oars, with
the modern Atlantic liner; and first let us assume that
prime movers are non-existent, and that this vessel is to
be propelled galley-fashion. Take her length as some
600 feet, and assume that place be found for as many as
400 oars on each side, each oar worked by three men, or
2400 men ; and allow that six men under these conditions
could develop work equal to one horse-power: we
should have 400 horse-power. Double the number of
men, and we should have 800 horse-power, with 4800
men at work, and at least the same number in
reserve, if the journey is to be carried on continuously.
Contrast the puny result thus obtained with the 19,500
horse-power given forth by a large prime mover of the
present day, such a power requiring, on the above mode
of calculation, 117,000 men at work and 117,000 in reserve ;
and these to be carried in a vessel less than 600 feet in
length. Even if it were possible to carry this number of
men in such a vessel, by no conceivable means could
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their power be utilised so as to impart t© it a speed of
twenty knots an hour.
This illustrates how a prime mover may not only be a
mere substitute for muscular work, but may afford the
means of attaining an end, that could not by any possibility
be attained by muscular exertion, no matter what money
was expended or what galley-slave suffering was inflicted.
Take again the case of a railway locomotive. From
400 to 600 horse-power developed in an implement which,
even including its tender, does not occupy an area of more
than fifty square yards, and that draws us at sixty miles
an hour. Here again, the prime mover succeeds in doing
that which no expenditure of money or of life could enable
us to obtain from muscular effort.
To what, and to whom, are these meritorious prime
movers due ? I answer : To the application of science,
and to the labours of the civil engineer, using that term
in its full and proper sense, as embracing all engineering
other than military. I am, as you know, a Civil Engineer,
and I desire to laud my profession and to magnify mine
office; and I know of no better means of doing this than
by quoting to you the definition of “ civil engineering,”
given in the Charter of The Institution of Civil Engineers,
namely, that it is “ the art of directing the great sources
of power in Nature for the use and convenience of man.”
These words are taken from a definition or description of
engineering given by one of our earliest scientific writers
on the subject, Thomas Tredgold, who commences that
description by the words above quoted, and who, having
given various illustrations of the civil engineer’s pursuits,
introduces this pregnant sentence :—
“ This is, however, only a brief sketch of the objects of
civil engineering, the real extent to which it may be
applied is limited only by the progress of science ; its
scope and utility will be increased with every discovery in
philosophy, and its resources with every invention in
mechanical or chemical art, since its bounds are unlimited,
and equally so must be the researches of its professors.”
“ The art of directing the great sources of power in
Nature for the use and convenience of man.” Among all
secular pursuits, can there be imagined one more vast in
its scope, more beneficent, and therefore more honourable,
than this ? There are those, I know—hundreds, thousands
—who say that such pursuits are not to be named as on
a par with those of literature; that there is nothing
ennobling in them ; nothing elevating; that they are of
the earth, earthy ; are mechanical, and are unintelleCtual,
and that even the mere bookworm, who, content with
storing his own mind, neither distributes those stores to
others nor himself originates, is more worthily occupied
than is the civil engineer.
I deny this altogether, and, while acknowledging, with
gratitude, that, in literature, the masterpieces of master
minds have afforded, and will afford instruction, delight,
and solace for all generations, so long as civilisation en¬
dures, I say that the pursuits of civil engineering are
worthy of occupying the highest intelligence, and that
they are elevating and ennobling in their character.
Remember the kindly words of Sir Thomas Browne,
who said, when condemning the uncharitable conduct of
the mere bookworm, “ I make not, therefore, my head a
grave, but a treasure of knowledge, and study not for
mine own sake only, but for those who study not for
themselves.” The engineer of the present day finds that
he must not make his “ head a grave,” but that, if he
wishes to succeed, he must have, and must exercise,
scientific knowledge ; and he realises daily the truth that
those who are to come after him must be trained in science,
so that they may readily appreciate the full value of each
scientific discovery as it is made. Thus, the application
of science by the engineer not only stimulates those who
pursue science, but adds him to their number.
Holding, as I have said I do, the view that he who dis¬
places unintelligent labour is doing good to mankind, I
claim for the unknown engineer who, in Pontus,
established the first water-wheel of which we have a
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record, and for the equally unknown engineer who first
made use of wind for a motor, the title of pioneers in the
raising of the dignity of labour, by compelling the change
from the non-intelligent to the intelligent.
With respeCt to these motors—wind and water—we
have two proverbs which discredit them : “ Fickle as the
wind,” “ Unstable as water.”
Something more trustworthy was needed—something
that we were sure of having under our hands at all times.
As a result, Science was applied, and the “ fire ” engine,
as it was first called, the “ steam ” engine, as it was re¬
named, a form of “ heat ” engine, as we now know it to
be, was invented.
Think of the early days of the steam engine—the preWatt days.
The days of Papin, Savory, Newcomen,
Smeaton ! Great effects were produced, no doubt, as
compared with no fire engine at all; effedts so very
marked as to extort from the French writer, Belidor, the
tribute of admiration he paid to the “ fire ” engine eredted
at the Fresnes Colliery by English Engineers. A similar
engine worked the pumps in York Place (now the Adelphi)
for the supply of water to portions of London. We have
in his work one of the very clearest accounts, illustrated
by the best engravings (absolute working drawings) of the
engine which had excited his admiration. These drawings
show the open-topped cylinder, with condensation taking
place below the piston, but with the valves worked auto¬
matically.
It need hardly be said that, noteworthy as such a
machine was, as compared with animal power, or with
wind or water motors, it was of necessity a most waste¬
ful instrument as regards fuel. It is difficult to conceive
in these days how, for years, it could have been endured
that, at each stroke of the engine, the chamber that was
to receive the steam at the next stroke was carefully
cooled down beforehand by a water injection.
Watt, as we know, was the first to perceive, or, at all
events, to cure, this fundamental error, which existed
prior to his time in the “fire ” engine. To him we owe
condensation in a separate vessel, the doing away with
the open-topped cylinder, and the making the engine
double-aCting ; the parallel motion ; the governor ; and
the engine indicator, by which we have depicted for us
the way in which the work is being performed within the
cylinder. To Watt, also, we owe that great source of
economic working—the knowledge of the expansive force
of steam ; and to his prescience we owe the steam jacket,
without which expansion, beyond certain limits, is practi¬
cally worthless.
I have said “prescience” — fore¬
knowledge—but I feel inclined to say that, in this case,
prescience may be rendered “ pre-Science ” for I think
that Watt felt the utility of the steam jacket, without
being able to say on what ground that utility was based.
I have already spoken in laudatory terms of Tredgold,
as being one of the earliest of our scientific engineering
writers, but, as regards the question of steam jacketing,
Watt’s prescience was better than Tredgold’s science, for
the latter condemns the steam jacket, as being a means
whereby the cooling surfaces are enlarged, and whereby,
therefore, the condensation is increased.
I think it is not too much to say that engineers who, since
Watt’s days, have produced machines of such marvellous
power—and, compared with the engines of Watt’s days,
of so great economy—have, so far as principles are con¬
cerned, gone upon those laid down by Watt. Details of
the most necessary character—necessary to enable those
principles to be carried out—have, indeed, been devised
since the days of Watt. Although it is still a very sad
confession to have to make, that the very best of our
steam engines only utilises about one-sixth of the work
which resides (if the term may be used) in the fuel that is
consumed, it is, nevertheless, a satisfaction to know that
great economical progress has been made, and that the
6 or 7 lbs. of fuel per horse-power per hour consumed by
the very best engines of Watt’s days, when working with
the aid of condensation, is now brought down to about

H4

British Association.—The President’s Address.

one-fourth of this consumption; and this in portable
engines, for agricultural purposes, working without con¬
densation—engines of small size, developing only 20
horse-power; in such engines the consumption has been
reduced to as little as 1-85 lbs. per brake horse-power per
hour, equal to i-65 lbs. per indicated horse-power per
hour, as was shown by the trials at the Royal Agricultural
Society’s meeting at Newcastle last year—trials in which
I had the pleasure of participating.
In these trials Mr. William Anderson, one of the VicePresidents of Section G, and I were associated, and, in
making our report of the results, we adopted the balancesheet system, which I suggested and used so long ago as
1873 (see vol. lii., pp. 154 and 155, of the Minutes and
Proceedings of the Institution of Civil Engineers), and to
which I alluded in my address as President of G at
Montreal.
I have told you that the engineer of the present day
appreciates the value of the “ next-to-nothings.” There
is an old housekeeping proverb that, if you take care of
the farthings and the pence, the shillings and the pounds
will take care of themselves. Without the balance-sheet
one knows that for the combustion of 1 lb. of coal, the
turning into steam of a given quantity of water at a given
pressure is obtained. It is seen, at once, that the result
is much below that which should be had, but to account
for the deficiency is the difficulty. The balance-sheet,
dealing with the most minute sources of loss,—the
farthings and the pence of economic working,—brings
you face to face with these, and you find that improve¬
ment must be sought in paying attention to the “ nextto-nothings.”
Just one illustration. The balance-sheet will enable
you at a glance to answer this among many important
questions.
Has the fuel been properly burnt ?—with
neither too much air nor too little.
At the Newcastle trials our knowledge as to whether
we had the right amount of air for perfedt combustion
was got by an analysis of the waste gases, taken con¬
tinuously throughout the whole number of hours’ run of
each engine, affording, therefore, a fair average : the analy¬
sis of any required portion of gases thus obtained was
made in a quarter of an hour’s time by the aid^if the ad¬
mirable apparatus invented by Mr. Stead, and, on the occa¬
sion to which I refer, manipulated by him. In one instance
an excess of air had been supplied, causing a percentage
of loss of 6 34. In the instance of another engine there
was a deficiency of air, resulting in the production of
carbonic oxide, involving a loss of 4 per cent.
The
various percentages of loss, of which each one seems
somewhat unimportant, in the aggregate amounted to
28 per cent, and this with one of the best boilers. This
is an admirable instance of the need of attention to
apparently small things.
I have already said that we now know the steam engine
is really a heat engine. At the York Meeting of our
Association I ventured to predict that, unless some sub¬
stantive improvement were made in the steam engine (of
which improvement, as yet, we have no notion), I believed
its days, for small powers, were numbered, and that those
who attended the centenary of the British Association in
1931 would see the present steam engines in museums,
treated as things to be respedted, and of antiquarian in¬
terest to the engineers of those days, such as are the
open-topped steam cylinders of Newcomen and of
Smeaton to ourselves. I must say I see no reason, after
the seven years which have elapsed since the York
Meeting, to regret having made that prophecy, or to desire
to withdraw it.
The working of heat engines, without the intervention of
the vapour of water, by the combustion of the gases arising
from coal, or from coal and from water, is now not merely
an established faCt, but a recognised and undoubted, com¬
mercially economical, means of obtaining motive power.
Such engines, developing from 1 to 40 horse-power, and
worked by the ordinary gas supplied by the gas mains, are
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in most extensive use in printing works, hotels, clubs,
theatres, and even in large private houses, for the working
of dynamos to supply eleCtric light. Such engines are
also in use in factories, being sometimes driven by the gas
obtained from “ culm ” and steam, and are giving forth a
horse-power for, it is stated, as small a consumption as
one pound of fuel per hour.
It is hardly necessary to remind you—but let me do it—
that, although the saving of half a pound of fuel per
horse-power appears to be insignificant when stated in
that bald way, one realises that it is of the highest im¬
portance when that half-pound turns out to be 33 per cent
of the whole previous consumption of one of those eco¬
nomical engines to which I have referred.
The gas engine is no new thing. As long ago as 1807
a M. de Rivaz proposed its use for driving a carriage on
ordinary roads. For anything I know he may not have
been the first proposer. It need hardly be said that in
those days he had not illuminating gas to resort to, and
he proposed to employ hydrogen. A few years later a
writer in Nicholson’s Journal, in an article on “ flying
machines,” having given the correct statement that all
that is needed to make a successful machine of this
description is to find a sufficiently light motor, suggests
that the direction in which this may be sought is the em¬
ployment of illuminating gas, to operate by its explosion
on the piston of an engine. The idea of the gas engine
was revived, and formed the subject of a patent by
Barnett in the year 1838. It is true this gentleman did
not know very much about the subject, and that he sug¬
gested many things which, if carried out, would have
resulted in the production of an engine which could
not have worked ; but he had an alternative proposition
which would have worked.
Again, in the year 1861, the matter was revived by
Lenoir, and in the year 1865 by Hugon, both French
inventors.
Their engines obtained some considerable
amount of success and notoriety, and many of them were
made and used ; but in the majority of cases they were
discarded as wasteful and uncertain. The Institution of
Civil Engineers, for example, eredted a Lenoir in the year
1868, to work the ventilating fan, but after a short time
they were compelled to abandon it and to substitute an
hydraulic engine.
At the present time, as I have said, gas engines are a
great commercial success, and they have become so by
the attention given to small things, in popular estimation
—to important things, in fact, with which, however, I
must not trouble you. Messrs. Crossley Brothers, who
have done so much to make the gas engine the commer¬
cial success that it is, inform me that they are prosecuting
improvements in the direction of attention to detail, from
which they are obtaining greatly improved results.
But, looking at the wonderful petroleum industry, and
at the multifarious produces which are obtained from the
crude material, is it too much to say that there is a future
for motor engines worked by the vapour of some of the
more highly volatile of these produdts,—true vapour,—not
a gas, but a condensable body, capable of being worked
over and over again ? Numbers of such engines, some
of as much as 4 horse-power, made by Mr. Yarrow,
are now running, and are apparently giving good results,
—certainly excellent results as regards the compadtness
and lightness of the machinery ; for boat purposes they
possess the great advantage of being rapidly under way.
I have seen one go to work within two minutes of the
striking of the match to light the burner.
Again, as we know, the vapour of this material has
been used as a gas in gas engines, the motive power
having been obtained by diredt combustion.
Having regard to these considerations, was I wrong in
predidting that the heat engine of the future will probably
be one independent of the vapour of water ? And, fur¬
ther, in these days of eledtrical advancement, is it too
much to hope for the diredt prcdudtion of eledlricity frcm
the combustion of fuel ?
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As the world has become familiar with prime movers,
the desire for their employment has increased.
Many a
householder could find useful occupation for a prime
mover of i or £ horse-power, working one or two hours
a day; but the economical establishment of a steam
engine is not possible until houses of very large dimen¬
sions are reached, where space exists for the engine, and
where, having regard to the amount of work to be done,
the incidental expenses can be borne. Where this can¬
not be, either the prime mover, with the advantages of
its use, must be given up as a thing to be wished for, but
not to be procured, or recourse must be had to some other
contrivance,—say to the laying on of power, in some form
or another, from a central source.
I have already incidentally touched upon one mode of
doing this, namely, the employment of illuminating gas
as the working agent in the gas engine; but there are
various other modes, possessing their respective merits
and demerits,—all ingenious, all involving science in their
application, and all more or less in practical use,— such
as the laying-on of special high-pressure water, as is now
being extensively practised in London, in Hull, and else¬
where. Water at 700 lbs. pressure per inch is a most
convenient mode of lajing on a large amount of power
through comparatively small pipes.
Like electricity,
where, when a high electromotive force is used, a large
amount of energy may be sent through a small conductor,
so with water, under high pressure, the mains may be
kept of reasonable diameters without rendering them too
small to transmit the power required through them.
Power is also transmitted by means of compressed air,
an agent which, on the score of its ability to ventilate,
and of its cleanliness, has much to recommend it. On the
other hand, it is an agent which, having regard to the
probability of the deposition of moisture in the form of
“ snow,” requires to be worked with judgment.
Again, there is an alternative mode for the conveyance
of power by the exhaustion of air,—a mode which has
been in practical use for over sixty years.
We have also the curious system pursued at Schaffhausen, where quick-running ropes are driven by turbines,
these being worked by the current of the River Rhine ;
and at New York, and in other cities of the United States,
steam is laid on under the streets, so as to enable domes¬
tic steam engines to be worked, without the necessity of
a boiler, a stoker, or a chimney, the steam affording also
means of heating the house when needed.
Lastly’, there is the system of transmitting power by
electricity, to which I have already adverted. I was glad
to learn, only the other day, that there was every hope of
this power being applied to the working of an important
subterranean tramway.
These distributions from central sources need, as a rule,
statutory powers to enable the pipes or wires to be placed
under the roads ; and, following the deplorable example
of the EleCtrical Facilities ACt, it is now the habit of the
enlightened corporation and the enterprising town clerk
of most boroughs to say to capitalists who are willing to
embark their capital in the plant for the distribution of
power from a central source—for their own profit, no
doubt, but also, no doubt, for the good of the community'
—“We will oppose you in Parliament, unless you will
consent that, at the end of twenty-one years, we may
acquire compulsorily your property, and may do so, if it
turns out to be remunerative, without other payment than
that for the mere buildings and plant at that time
existing.” This is the way English enterprise is met, and
then English engineers are taunted, by Englishmen—often
by the very men who have had a share in making this
“boa-constriCtor” of a “Facilities ACt” — that their
energy is not to be compared with that which is to be
found in the United States and other countries. Again,
however, I must remember that I am not addressing
Section F.
There is one application of science, by engineers, which
is of extreme beauty and interest, and that cannot be

regarded with indifference by’ the agriculturists of this
country.
I allude to the Heat-withdrawing Engines (I
should like to say “ Cold-Producers,” but I presume, if I
did, I should be criticised) which are now so very exten¬
sively used for the importation of fresh meat, and for its
storage when received here. It need hardly be said that
that which will keep cool and sweet the carcases of sheep
will equally well preserve milk, and many other perishable
articles of food.
We have in these machines daily in¬
stances that, if you wish to make a ship’s hold cold, you
can do it by burning a certain quantity of coals—a para¬
dox, if ever there was one.
In this climate of ours, where the summer has been
said to consist of “ three hot days and a thunderstorm,”
there is hardly need to make a provision for cooling
our houses, although there is an undoubted need for
making a provision to heat them. Nevertheless, those of
us who have hot-water heating arrangements for use in
the winter would be very glad indeed if, without much
trouble or expense, they could turn these about, so as to
utilise them for cooling their houses in summer. Mr.
Loftus Perkins, so well known for his labours in the use
of very high-pressure steam (600 to 1000 lbs. on the inch),
and also so well known for those most useful high pressure
warming arrangements which, without disfiguring our
houses by the passage of large pipes, keep them in a state
of warmth and comfort throughout the winter, has lately
taken up the mode of, I will say it, producing “ cold ” by
the evaporation of ammonia, and, by improvements in
detail, has succeeded in making an apparatus which,
without engine or pumps, produces “cold” for some
hours in succession, and requires, to put it in action, the
preliminary combustion of only a few pounds of coke or
a few feet of gas.
As I have said, our climate gives us but little need to
provide or employ apparatus to cool our houses, but one
can well imagine that the Anglo-Indian will be glad to
give up his punkah for some more certain and less
draughty mode of cooling.
I now desire to point out how, as the work of the
engineer grows, his needs increase. New material, or
better material of the old kind, has to be found to enable
him to carry’ out these works of greater magnitude. At
the beginning of this century, stone, brick, and timber
were practically the only materials employed for that which
I may call standing engineering work,—i.e., buildings,
bridges, aqueducts, and so on,—while timber, cast iron,
and wrought iron were for many y’ears the only available
materials for the framing and principal parts of moving
machines and engines, with the occasional use of lead
for the pipes and of copper for pipes and for boilers.
As regards the cast iron, little was known of the science
involved (or that ought to be involved) in its manufacture.
It was judged of by results. It was judged of largely by
the eye.
It was “ white,” it was “ mottled,” it was
“ grey.” It was known to be “ fit for refining,” fit for
“ strong castings,” or fit for castings in which great
fluidity in the molten metal was judged to be of more
importance than strength in the finished casting. With
respeCt to wrought iron, it was judged of by its results
also.
It was judged of by the place of its manufacture;
but when the works of the district were unknown, the
iron, on being tested, was classed as “ good fibrous,” al¬
though some of the very best was “ steel-like,” or “bad,”
“ hot-short,” or “ cold-short.” A particular district would
produce one kind of iron, another district another kind of
iron. The ore, the flux, and the fuel were all known to
have influence, but to what extent was but little realised;
and if there came in a new ore, or a new flux, it might
well be that for months the turn-out of the works into
which these novelties had been introduced would be pre¬
judiced. Steel again—that luxury of the days of my
youth—was judged by the eye. The wrought bars, made
into “ blister” steel by “ cementation,” were broken, ex¬
amined, and grouped accordingly. Steel was known, no
doubt, to be a compound of iron and carbon, but the im-
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portance of exactness in the percentage wa3 but little
understood, nor was it at all understood how the presence
of comparatively small quantities of foreign matter might
necessitate the variation of the proportions of carbon.
The consequence was that anomalous results every now
and then arose to confound the person who had used the
steel, and, falsifying the proverb “ true as steel,” steel
became an object of distrust. Is it too much to say that
Bessemer’s great invention of steel made by the “ con¬
verter,” and that Siemens’s invention of the open-hearth
process, readied on pure science, and set scientific men to
investigate the laws which regulate the union of metals
and of metalloids ? and that the labours of these scientific
men have improved the manufacture, so that steel is now
thoroughly and entirely trusted ? By its aid engineering
works are accomplished which, without that aid, would
have been simply impossible. The Forth Bridge, the big
gun, the compound armour of the ironclad with its steel
face, the projedtile to pierce that steel face—all equally
depend upon the “ truth ” of steel as much as does the
barely visible hairspring of the chronometer, which enables
the longitude of the ship in which it is carried to be ascer¬
tained.
.Now, what makes the difference between trust¬
worthy and untrustworthy steel for each particular
purpose ? Something which, until our better sense comes
to our aid, we are inclined to look upon as ridiculously
insignificant—a “ next-to-nothing.” Setting extraneous
ingredients aside, and considering only the union of iron
and carbon, the question whether there shall be added or
dedudted one-tenth of 1 per cent (pardon my clumsy way
of using the decimal system) of carbon is a matter of
great importance in the resulting quality of the steel.
This is a striking pradtical instance of how apparently
insignificant things may be of the highest importance.
The variation of this fradtion of a percentage may render
your boiler steel untrustworthy, may make the difference
between safety in a gun and danger in a gun, and may
render your armour-piercing projedtile unable to pierce
even the thinnest wrought-iron armour.
While thus brought incidentally to the subjedt of guns,
let me derive from it another instance of the value of
small things. I have in my hand a piece of steel ribbon.
It is probable that only those who are near to me can see
it. Its dimensions are one-fourth by one-sixteenth of an
English inch, equal to an area of one sixty-fourth of a
square inch. This mode of stating the dimensions I use
for the information of the ladies. To make it intelligible
to my scientific friends, I must tell them that it is
approximately o'Oo637 of a metre, by approximately
cooing of a metre, and that its sedtional area is
o-ooooioI283 (also approximately) of a square metre.
This insignificant (and speaking in reference to the
greater number of my audience) pradtically invisible piece
of material—that I can bend with my hand, and even tie
into knots—is, nevertheless, not to be despised. By it one
reinforces the massive and important-looking A-tube of a
92 inch gun, so that from that tube can be projedted with
fwfety a projedtile weighing 380 pounds at a velocity,
when leaving the muzzle, of between one-third and onehalf of a mile in a second, and competent to traverse nearly
12$ miles before it touches the ground. It may be said,
“ What is the use of being able to fire a projedtile to a
distance which commonly is invisible (from some obstacle
or another) to the person diredting the gun ? ” I will
suggest to you a use. Imagine a gun of this kind placed
by some enemy who, unfortunately, had invaded us, and
had reached Richmond.
He has the range table for his
gun ; he, of course, is provided with our Ordnance maps,
and he lays and elevates the gun at Richmond, with the
object of striking, say, the Royal Exchange. Suppose he
does not succed in his exadt aim. The projedtile goes
100 yards to one side or to the other; or it falls 250 yards
short, or passes 250 yards over ; and it would be “ bad
shooting ” indeed, in these days, if nearly every projedtile
which was fired did not fall somewhere within an area
such as this. In this suggested parallelogram of 100,000
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square yards, or some 20 acres, there is some rather
valuable property; and the transadtions which are carried
on are not unimportant. It seems to me that business
would not be condudted with that calmness and coolness
which are necessary for success if, say every five minutes,
a 380-pound shell fell within this area, vomiting fire, and
scattering its walls in hundreds of pieces, with terrific
violence, in all diredtions. Do not suppose I am saying
that similar effedts cannot be obtained from a gun where
wire is not employed. They can be. But my point is,
that they can also be obtained by the aid of the insignifi¬
cant thing which I am holding up at this moment—this
piece of steel ribbon, which looks more suitable for the
framework of an umbrella.
I have already spoken to you, when considering steel
as a mere alloy of iron and carbon, as to the value of
even a fradtion of one per cent of the latter ; but we know
that in adtual practice steel almost always contains other
ingredients. One of the most prominent of these is man¬
ganese. It had for years been used, in quantities varying
from a fradtion of 1 per cent up to 2’5 per cent, with ad¬
vantage as regards dudtility, and as regards its ability to
withstand forging. A further increase was found not to
augment the advantage : a still further increase was found
to diminish it; and here the manufadturer stopped, and,
so far as I know, the pure scientist stopped, on the very
reasonable ground that the point of increased benefit
appeared to have been well ascertained, and that there
could be no advantage in pursuing an investigation
which appeared only to result in decadence. But this is
another instance of how the application of science readts
in the interests of pure science itself. One of our steel
manufacturers, Mr. Hadfield, determined to pursue this
apparently barren subjedt, and in doing so discovered this
fadt—that, while with the addition of manganese in excess
of the limit before stated, and up to as much as 7 per cent,
deterioration continued, after this latter percentage was
passed improvement again set in.
Again, the effedts of the addition of even the very
smallest percentages of aluminium upon the steel with
which it may be alloyed are very striking and very peculiar,
giving to the steel alloy thus produced a very much
greater hardness, and enabling it to take a much brighter
and more silver-like polish. Further, the one-twentieth
part of 1 per cent of aluminium, when added to molten
wrought iron, will reduce the fusing-point of the whole
mass some 500 degrees, and will render it extremely
fluid, and thus enable wrought-iron (or what are commer¬
cially known as “ Mitis ”—castings of the most intricate
charadter) to be produced.
No one has worked more assiduously at the question of
the effedt of the presence of minute quantities, even traces,
of alloys with metals than Professor Roberts-Austen, and
he appears, by his experiments, to be discovering a
general law, governing the effedt produced by the mixture
of particular metals, so that, in future, it is to be hoped,
when an alloy is, for the first time, to be attempted, it
will be possible to predidt with reasonable certainty what
the result will be, instead of that result remaining to be
discovered by experiment.
I have just, incidentally, mentioned aluminium. May
I say that we engineers look forward, with much interest,
to all processes tending to bring this metal, or its alloys,
within possible commercial use ?
One more instance of the effedt of impurities in metals.
The engineer engaged in eledtrical matters is compelled,
in the course of his daily work, frequently to realise the
importance of the “ next-to-nothing.”
One striking
instance of this is afforded by the influence which an
extremely minute percentage of impurity has on the
eledtrical conductivity of copper wire : this conductivity
being in some cases reduced by as much as 50 per cent,
in consequence of the admixture of that which, under
other circumstances, would be looked upon as insignifi¬
cant.
Reverting to the question of big guns. According to
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the present mode of manufacture, after we have rough bored and turned the “ A ” tube (and perhaps I ought to
have mentioned that by the “ A” tube is meant the main
piece of the gun, the innermost layer, if I may so call it,
that portion which is the full length of the gun, and upon
which the remainder of the gun is built up)—after, as I
have said, we have rough-bored and turned this “ A ” tube,
we heat it to a temperature lying between certain specified
limits, but actually determined by the behaviour of samples
previously taken, and then suddenly immerse it perpen¬
dicularly into a well some 60 feet deep, full of oil, the oil
in this well being kept in a state of change by the running
into it, at the bottom, of cold oil conveyed by a pipe pro¬
ceeding from an elevated oil tank. In this way the steel
is oil-hardened, with the result of increasing its ultimate
tensile strength, and also with the result of raising its
so-called elastic limit. In performing this operation it is
almost certain that injurious internal strains will be set
up : strains tending to produce self-rupture of the material.
Experiments have been carried out in England by Captain
Andrew Noble, and by General Maitland, of the Royal
Gun Factory, by General Kalakoutsky, in Russia, and
also in the United States, to gauge what is the value, as
represented by dimensions, of these strains, and we find
that they have to be recorded in the most minute fractions
of an inch, and yet, if the steel be of too “ high ” a quality
(as it is technically called), or if there has been any want
of uniformity in the oil-hardening process, these strains,
unless got rid of or ameliorated by annealing, may, as I
have said, result in the self-rupture of the steel.
I have spoken of the getting rid of these strains by
annealing, a process requiring to be conducted with great
care, so as not to prejudice the effects of the oil-hardening.
But take the case of a hardened steel projectile, hardened
so that it will penetrate the steel face of compound armour.
In that case annealing cannot be resorted to, for the ex¬
treme hardness of the projectile must not be in the least
impaired.
The internal strains in these projectiles are so
very grave that for months after they are made there is
no security that they will not spontaneously fracture. I
have here the point of an 8-inch projedtile, which projedtile
weighs 2x0 lbs.; this, with others, was received from the
makers as long ago as March of this year, and remained
an apparently perfedt and sound projedtile until about the
middle of August—some five months after delivery—-and,
of course, a somewhat longer time since manufacture—
and between August 6th and 8th this piece which I hold
in my hand, measuring 3J inches by 3J inches, sponta¬
neously flew off from the rest of the projedtile, and has
done so upon a surface of separation which, whether
having regard to its beautiful regularity, or to the con¬
clusions to be drawn from it as to the nature of the strains
existing, is of the very highest scientific interest. Many
other cases of self rupture of similar projectiles have been
recorded.
Another instance of the effedt of the “ next-to-nothing ”
in the hardening and tempering or annealing of steel. As
we know, the iron and the carbon (leaving other matters
out of consideration) are there. The carbon is (even in toolsteel) a very small proportion of the whole. The steel may
be bent, and will retain the form given to it. You heat it and
plunge it in cold water ; you attempt to bend it and it
breaks; but if, after the plunging in cold water, you
temper it by carefully re-heating it, you may bring it to
the condition fit either for the cutting-tool for metal, or
for the cutting-tool for wood, or for the watch-spring ;
and these important variations of condition which are
thus obtained depend upon the “ next-to-nothing ” in the
temperature to which it is re-heated, and therefore in
the nature of the resulting combination of the ingredients
of which the steel is composed.
Some admirable experiments were carried out on this
subjedl by the Institution of Mechanical Engineers, with
the assistance of one of our Vice-Presidents, Sir Frederick
Abel, and the subject has also been dealt with by an
eminent Russian writer.

117

There is, to my mind, another and very striking popular
instance (if I may use the phrase) of the importance of
attention to detail—that is, to the “ next-to-nothing.’>
Consider the bicycles and tricycles of the present daymachines which afford the means of healthful exercise to
thousands, and which will, probably within a very short
time, prove of the very greatest possible use for military
purposes. The perfection to which these machines have
been brought is almost entirely due to stridt attention to
detail; in the selection ofthe material ofwhichthe machines
are made ; in the application of pure science (in its strictest
sense) to the form and to the proportioning of the parts,
and also in the arrangement of these various parts in re¬
lation the one to the other. The result is that the greatest
possible strength is afforded with only the least possible
weight, and that friction in working has been reduced to a
minimum. All of us who remember the hobby-horse of
former years, and who contrast that machine with the
bicycle or tricycle of the present day, realise how
thoroughly satisfactory is the result of this attention to
detail—this appreciation of the “next-to-nothing.”
Let me give you another illustration of the importance
of small things, drawn from gunnery practice.
At first sight one would be tempted to say that the
density of the air on the underside of a shot must, not¬
withstanding its motion of descent, be so nearly the same
as that of the air upon the upper side as to cause the
difference to be unworthy of consideration, but we know
that the projectiles from rifled guns tend to travel side¬
ways as they pass through the air, and that the direction
of their motion, whether to the right or to the left, depends
on the “ hand ” of the rifling. We know also, that the
fridtion against liquid or against gaseous bodies varies with
the densities of these bodies, and it is believed that,
minute as is the difference in density to which I have re¬
ferred, it is sufficient to determine the lateral movement
of the projedtile. This lateral tendency must be allowed
for, in these days of long ranges, in the sighting and
laying of guns, if we desire accuracy of aim, at those dis¬
tances at which it is expedted our naval engagements will
have to be commenced, and perhaps concluded. We can
no longer afford to treat the subjedt as Nelson is said to
have treated it in one of his letters to the Secretary of the
Admiralty, who had requested that an invention for laying
guns more accurately should be tried. Nelson said he
would be glad to try the invention, but that, as his mode
of fighting consisted in placing his ship close alongside
that of the enemy, he did not think the invention, even if
it were successful, would be of much use to him.
While upon the question of guns, I am tempted to re¬
mark upon that which is by no means a small thing (for
it is no less than the rotation of the earth), which in long¬
distance firing may demand attention, and that to an ex¬
tent little suspedted by the civilian.
Place the gun north and south, say in the latitude of
London, and fire a 12-mile round such as I have men¬
tioned, and it will be found that, assuming the shot were
passing through a vacuum, a lateral allowance of more
than 200 feet must be made to compensate for the different
velocity of the circumference of the earth at 12 miles
north or south of the place where the gun was fired, as
compared with the velocity of the circumference of the
earth at that place itself—the time of flight being in round
numbers one minute.
At the risk of exciting a smile, I am about to assert
that engineering has even its poetical side.
I will ask
you to consider with me whether there may not be true
poetry in the feelings of the engineer who solves a problem
such as this : Consider this rock, never visible above the
surface of the tide, but making its presence known by the
waves which rise around it : it has been the cause of
destruction to many a noble vessel which had completed,
in safety, its thousands of leagues of journey, and was
within a few score miles of port ; then dashed to pieces
upon it ? Here is this rock.
On it build a lighthouse.
Lay your foundations through the water, in the midst of
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the turmoil of the sea; make your preparations; appears
to be attaining success, and find the elements are against
you and that the whole of your preliminary works are
ruined or destroyed in one night ; but again commence,
and then go on and go on until at last you conquer; your
works rise above ordinary tide-level; then upon these
sure foundations, obtained it may be after years of toil,
ereCt a fair shaft, graceful as a palm and sturdy as an oak;
surmount it with a light, itself the produce of the highest
application of science ; direCt that light by the built-up
lens, again involving the highest application of science ;
apply mechanism, so arranged that the lighthouse shall
from minute to minute reveal to the anxious mariner its
exaCt name and its position on the coast. When you have
done all this, will you not be entitled to say to yourself,
“ It is I who have for ever rendered innocuous this rock,
which has been hitherto a dread source of peril ” ? Is '
there no feeling, do you think, of a poetical nature excited
in the breast of the engineer who has successfully grappled
with a problem such as this ?
Another instance : the mouth of a broad river or, more
properly speaking, the inlet of the sea has to be crossed at
such a level as not to impede the passage of the largest
ships. Except in one or two places the depth is profound,
so that multiple foundations for supporting a bridge
become commercially impossible, and the solution of the
problem must be found by making high in the air a flight
of span previously deemed unattainable.
Is there no
poetry here ?
Again, although the results do not strike
the eye in the same manner, is there nothing of poetry in
the work that has to be thought out and achieved, when a
wide river or an ocean channel has to be crossed by a
subterranean passage ?
Works of great magnitude of
this character have been performed with success, and to
the benefit of those for whose use they were intended.
One of the greatest and most noble of such works,
encouraged, in years gone by, by the Governments of our
own country and of France, has lately fallen into disfavour
with an unreasoning public, who have not taken the pains
to ascertain the true state of the case.
Surely it will be agreed that the promotion of ready
intercourse and communication between nations constitute
the very best, and most satisfactory guarantees for the
preservation of peace ; when the peoples of two countries
come to know each other intimately, and when they,
therefore, enter into closer business relations, they are
less liable to be led away by panic or by anger, and they
hesitate to go to war the one with the other. It is in the
interests of both that questions of difference which may
arise between them should be amicably settled, and
having an intimate knowledge of each other, they are less
liable to misunderstand, and the mode of determination of
their differences is more readily arranged.
Remember,
the means of ready intercourse and of communication,
and the means of easy travel are all due to the application
of science by the engineer. Is not therefore his profession
a beneficent one ?
Further, do you not think poetical feeling will be
excited in the breast of that engineer who will in the near
future solve the problem (and it certainly will be solved
when a sufficiently light motor is obtained) of travelling
in the air—whether this solution be effected by enabling
the self-suspended balloon to be propelled and directed, or,
perhaps better still, by enabling not only the propulsion
to be effected and the direction to be controlled, but by
enabling the suspension in the air itself to be attained by
mechanical means ?
Take other functions of the Civil Engineer—functions
which, after all, are of the most important character, for
they contribute direCtly to the prevention of disease, and
thereby not only prolong life, but do that which is
probably more important—afford to the population a
healthier life while lived.
In one town, about which I have full means of knowing,
the report has just been made that in the year following
the completion of a comprehensive system of sewerage,
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the deaths from zymotic diseases had fallen from a total
of 740 per annum to a total of 372—practically one-half.
Has the engineer no inward satisfaction who knows such
results as these have accrued from his work ?
Again consider the magnitude and completeness of the
water supply of a large town, especially a town that has
to depend upon the storing-up of rain water: the prevision
which takes into account, not merely the variation of the
different seasons of the year, but the variation of one year
from another; that, having collated all the stored-up
information, determines what must be the magnitude of
the reservoirs to allow for at least three consecutive dry
years, such as may happen; and that finds the sites
where these huge reservoirs may be safely built.
All these—and many other illustrations which I could
put before you if time allowed—appear to me to afford
conclusive evidence that whether it be in the erection of
the lighthouse on the lonely rock at sea ; whether it be in
the crossing of rivers, or seas, or arms of seas by bridges
or by tunnels ; whether it be the cleansing of our towns
from that which is foul; whether it be the supply of pure
water to every dwelling, or the distribution ot light, or of
motive power ; or whether it be in the production of the
mighty ocean steamer, or in the spanning of valleys, the
piercing of mountains, and affording the firm secure road
for the express train ; or whether it be the encircling of
the world with telegraphs, the work of the Civil Engineer
is not of the earth earthy, is not mechanical to the ex¬
clusion of science, is not unintelleCtual; but is of a most
beneficent nature, is consistent with true poetical feeling,
and is worthy of the highest order of intellect.
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The formation of this Association, which already gives
promise of being a great success, was first suggested by
Professor Liversidge, of the Sydney University, during
the Exhibition in Sydney, in 1879, but matters at that
time not being considered quite ripe for it, the formation
of the Association was again brought forward through the
press in the year 1884.
It was then suggested that, as
it did not seem likely that the British Association would
see their way to visit Australia during the Centennial
year, an Australasian Association should be formed, on
the same lines as the British Association, in order to
bring about a federation or union of the members of the
various scientific societies throughout Australasia.
It was also suggested that the first general meeting
should be held in Sydney on the one-hundredth anniver¬
sary of the foundation of the Colony, as it was at that
time thought there would be an International Exhibition
in Sydney to celebrate that event. In furtherance of this
objeCt a preliminary meeting of delegates was held in
Sydney in November, 1886, the project having met with
tire approbation and support of almost all the learned and
scientific societies of Australasia.
At this meeting the formation of the Australasian
Association for the Advancement of Science was agreed
to unanimously, the rules of the British Association being
adopted until the first general meeting, which it was
decided should be held in Sydney during the year 1888.
In accordance with another resolution passed at the
meeting of delegates the election of officers for the year
took place in March of the present year, Mr. H. C.
Russell, B.A., F.R.S , Government Astronomer, being
elected President, Sir Edward
Strickland, K.C.B.,
F.R.G.S., Hon. Treasurer, and Professor Liversidge,
M.A., F.R.S., and Dr. George Bennett, F.L.S., Hon.
Secs.
The formation of the Council was afterwards proceeded
with, each learned or scientific society electing one repre¬
sentative for every hundred of its members ; and the Chief
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Justice, Minister for Public Instruction, the Chancellor
and Vice-Chancellor‘of the Sydney University, the Mayor
of Sydney, and the Presidents of the Royal Societies in
other Colonies were elected Vice-Presidents for the year.
The Presidents of Sections were then elected, the
gentlemen chosen being all resident in other Colonies
than New South Wales, whilst the Secretaries of Sections,
as a matter of necessity, were elected from amongst resi¬
dents in Sydney.
The Association is hence thoroughly Australasian in
its character, and the succeeding general meetings are to
take place in turn in the capitals of the other Colonies,
the executive officers being elected year by year by the
Colony in which the meeting is held.
The first general meeting was to be held at the Sydney
University, the opening ceremony, at which His Excel¬
lency the Governor will be present, taking place on Tues¬
day evening, August 28th, when the Presidential Address
was delivered.
On the following day the Sectional meetings for the
reading and discussion of papers commenced, and it is
thought that the principal portion of the business will
close with the end of the week.
Up to the present time the titles of about ninety papers
have been sent in by gentlemen of distinction in Science,
Literature, and Art in the different Colonies, and it seems
probable that this number will be considerably increased
before the meeting.
It may therefore be anticipated that the nature of the
work done by the Association during the first year of its
existence will be of a highly important and useful cha¬
racter.
The more solid work of the meeting is to be lightened
by excursions to various places of interest to geologists,
botanists, and others ; and efforts are being made to pro¬
vide for the entertainment and comfort of visiting members
as far as possible, so that they may spend their time to
the best advantage.
The various steamship companies have arranged to
carry members proceeding to Sydney to attend the meeting
at a reduction of 20 per cent on the ordinary rates, and it
is anticipated that liberal concessions will also be granted
in the railway fares.
The rules, as already mentioned, are practically the same
as those of the British Association, and all who join the
Association before the first general meeting in August
become original members, without entrance fee, the sub¬
scription of £1 entitling members to receive the publica¬
tions of the Association gratis.
The number of members at the end of July exceeded
400.
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If the phosphorus be assumed to be wholly present in
combination with iron and nickel, as Schreibersite, with the
formula Fe2NiP, and percentage composition—Iron 55-53,
nickel 29-09, phosphorus 15-38, the above will correspond
to —
Nickel-iron ..
..
,.
98-82
Schreibersite
..
..
1-56

100-38
As no opaque greyish-black mineral with a metallic
lustre, and insoluble in aqua regia, is recognised as
occuring in cubic crystals, the satisfactory determination
of the nature of the insoluble residue of 3-1 milligrms. was
expected to be a matter of some difficulty ; further, two
fragments of the iron, weighing 7 grms. and 2 grms.
respectively, had not yielded a single crystal, and there
was thus a possibility of the crystals being so localised as to
render impracticable an increase of the quantity of material
available for experiment.
The crystals were about a hundred in number, the
average thickness of the larger ones being one-fourth of a
millimetre (one-hundredth of an inch).
On all the crystals the faces of the cube are predominant;
many are sharply defined simple cubes ; some have their
edges truncated by faces of the dodecahedron, as was
proved by measurement on the goniometer; in others the
edges are replaced by rounded faces of a tetrakis-hexahedron ; or again, one or more of the cube-faces is replaced
by a very obtuse, almost flat, square pyramid. One of the
cubes shows re-entrant edges suggesting a lamellar growth.
A little group of three parallel crystals was observed.
One of the crystals having been dropped on to a thin
layer of red sealing-wax melted on a glass plate, was held
sufficiently firm by the cooled wax to allow of its hardness
and streak being determined.
The hardness is greater
than that of rock-salt, and less than that of calcite ; it
may be expressed as 2-5.
The streak on white unglazed
porcelain is black and shining.
The crystals are not affedted by a magnet.
Of four crystals, two sank to the bottom, and two
floated near the surface of a solution of sp. gr. 2-12.
The crystals remain unaltered when heated in a glass
tube, closed at one end.
They are unattacked by nitro-hydrochloric, sulphuric,
or hydrofluoric acids.
They float unaltered in beads of borax, microcosmic
salt, or sodium carbonate, held in a blowpipe flame.
On dissolving in water a bead of sodium carbonate and
potassium nitrate, in which three of the crystals had been
heated, only one crystal was seen, and this was much
reduced in size; the solution of the bead gave no evidence
of the presence of chromium.
Similar beads, in each of which a crystal had been dis¬
ON A METEORIC IRON FOUND IN 1884
solved, were tested for phosphoric and silicic acids with
negative results ; nor did the solution of a bead in hydro¬
IN THE SUB-DISTRICT OF YOUNDEGIN,
chloric acid give any precipitate with ammonia, ammonium
WESTERN AUSTRALIA,
sulphide, ammonium carbonate, or sodium phosphate.
AND
CONTAINING
CLIFTONITE, A
CUBIC
Heated in a combustion tube in a current of oxygen,
FORM OF GRAPHITIC CARBON.
hydrogen, or chlorine, they are unattacked, even when
the glass begins to melt.
By L. FLETCHER, M.A., F.C.S.,
Heated in a long narrow porcelain crucible in air or
President of the Mineralogical Society.
oxygen with the table-blowpipe they appear unaltered,
(Concluded from p. 107).
but in a shallow uncovered platinum capsule or small
porcelain
crucible
they slowly disappear, without
In the way detailed the composition of the iron was found flame ; from the platinum capsule the disappearance was
to be as follows
complete, but in the porcelain crucible there was some¬
times left an almost imperceptible black residue; pro¬
Iron
.
..
92-67
jecting from this, in one instance, minute fibres were seen
..
6-46
Nickel.
with the microscope.
Cobalt.
••
0-55
Heated with potassium nitrate in a crucible over a
..
trace
Copper.
Bunsen burner they are unattacked, but disappear very
Magnesium ..
..
0-42
slowly, without deflagration, when heated with a tablePhosphorus ..
..
0-24
blowpipe.
..
none
Sulphur.
In density, colour, and streak, and in its chemical
..
0-04
Insoluble cubes ..
behaviour, the residual mineral thus resembles native
J graphite, but it is considerably harder, and presents itself
Total
..

120
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in well defined crystals which belong, like the other produced, there is sufficient difficulty in accounting for
crystallised form of carbon, the diamond, to the cubic the occurrence of pseudomorphs in the interior of a mass
system ; terrestrial graphite, when crystallised, is found of iron to compel us to demand stroug evidence before the
only as tabular crystals so indistinctly formed that doubt pseudomorphism of the graphitic crystals is granted, more
has long existed as to whether they should be referred to the especially when we have regard to the faCt that no other
hexagonal or monosymmetric system.
graphitic pseudomorph has yet been established either in
From other fragments of the iron, weighing altogether meteoric or in terrestrial minerals.
about io grins., thirty more of the cubic crystals were
The Youndegin crystals were accordingly examined
obtained.
under the microscope with a quarter-inch objective. One
Graphitic carbon, sometimes in large nodules, has been of the dodecahedron-faces, an elongated hexagon in shape,
found concreted in several meteoric irons, and has been showed ridges symmetrical to the truncated edge of the
subjected to careful examination by Lawrence Smith ;* * *cube,
§
and parallel to the two short edges of the hexagon
in structure and powder it is not unlike the compact which met in one of the trigonal quoins. From the faces
Borrowdale graphite, and differs completely both from the of several of the crystals spring acutely conical, almost
scaly graphite found native and from that which is acicular, projections of the same material, more or less
presented by certain cast irons ; on the other hand, its irregular in shape ; sometimes there is an approximately
conversion into graphitic acid by oxidising reagents is spherical growth covering a greater part of a cube-face,
more rapid than that of any terrestrial native graphite and occasionally one of the spherical growths is broken,
experimented upon by him.
and is seen to be merely a thin, now empty, shell, of which
In a paper entitled “ Graphite pseudomorphous after the bottom is the face of the cube ; in shape this is
Iron Pyrites,” Haidinger,f in 1846, described some suggestive of a burst bubble. One specimen was appar¬
graphitic crystals which are doubtless identical in their ently a fragment of a hollow cube.
t general characters with those furnished by the Youndegin
The ciystals are easily frangible ; one of them, when
iron ; his observation, however has been forgotten, and is gently pressed between a glass plate and a sheet of paper,
without record in modern meteoric literature. The crystals, was flattened out and was split parallel to the edges of
of the size, number, and completeness of which Haidinger one of the the cube-faces, as if the crystal had been hollow
makes no mention, were obtained by him from a nodule and had collapsed. Examined under the microscope, one
of graphite which had dropped out of the Arva meteoric of the thin fragments was found to consist of several
iron ; impressed by the similarity in shape of the nodules distind layers parallel to a cube-face, and on its interior
of graphite and sulphide of iron present in this meteorite, surface was seen a bright triangular face in the zone of a
and by the circumstance that the two minerals are cube-edge ; another thin square fragment, doubtless a
occasionally lying side by side, Partsch conceived the idea face of the original cube, has a granulated internal surface,
that one was pseudomorphous after the other; and Haid¬ and its edges are bent at right angles to its plane, as if it
inger and Partsch became convinced of the correctness of had formed a portion of a shell.
The powder of this
this idea by the form of the graphitic crystals, on the cube- crystal was scaly, and gave a scarcely visible streak on
the paper. Three other crystals were found to be solid.
edges of which they believed there were faces of the
No cleavage surfaces were visible on the fragments.
pentagonal dodecahedron n j 120 j , so common a feature
The crystals appear to be quite homogeneous in their
of the crystals of iron pyrites.
Of the incorrectness of
material.
this explanation of the graphitic crystals there can be no
Although some of these characters point, more or less
doubt ; the presence of iron pyrites, crystallised or
distinctly, to a pseudomorphic origin of the crystalline
massive, has even yet not been established for any
form, it cannot be said that they suffice to establish it.
meteorite ; the meteoric sulphide of iron being not the bi¬
The easy frangibility, the absence of evidence of cleavage,
sulphide but the protosulphide, and having since received
the hollowness, and the occasionally crust-like structure,
from Haidinger himself the specific name of troilite (1863).
though such as are common in pseudomorphic minerals,
Nor is Haidinger’s interpretation of the form of the
are not incompatible with the idiomorphism of these
Arva graphitic crystals beyond criticism, for Gustav Rose, j
crystals ; hollow and skeletal forms, indeed, are frequently
to whom the crystals had been kindly sent for inspection,
a result of a hurried crystallisation, as is so well seen
expressed an opinion that the mode of replacement of the
in the artificial crystals of bismuth and of sodium chloride.
cube-edges was suggestive rather of holo-symmetry than
On the other hand, while the hardness indicates a differ¬
of hemi-symmetry—an interpretation which would exclude
ence of the material (rom native graphite, the sharpness,
iron pyrites as a possible antecedent mineral.
separateness, and completeness of the crystals, the bright¬
The Youndegin graphitic crystals support the view
ness of the faces, the delicacy of the acicular projections,
entertained by Rose ; the existence of the dodecahedronand especially of the obtuse, almost flat, square pyramids
face, of which there is goniometrical proof, is of itself
on some of the fates, are sufficient to prove that the form
quite sufficient to show that the crystalline form is distinct
has never had any other than its present tenant, and that
from that of iron pyrites. The iron pyrites theory being
we have here an allotropic condition of crystallised carbon
abandoned, and the faCt being recognised that no mineral
distinct from both diamond and graphite.
And we may
constituent of meteorites has yet been found which crys¬
add that both of the recognised crystallised forms of
tallises in forms similar to those of the graphitic crystals,
carbon have long been standing difficulties for the
there naturally arises a feeling of doubt as to the correct¬
crystallographer ; as already pointed out, crystals of
ness of the view according to which they are of the
graphite are rarely more than mere tables of which there
pseudomorphic origin, and a question as to whether they
is a controversy as to the crystalline system, and those of
do not represent a third allotropic condition of crystallised
the diamond are so different in their geometrical characters
carbon ; it is conceivable, in faCt, that the explanation by
from the crystals of every other known substance that it
pseudomorphism really resulted from the supposed simi¬
cannot be satisfactorily determined whether they are to
larity of the form of the crystals to that of iron pyrites.
be referred to a holo-symmetric or to a hemi-symmetric
Bischof§ denies the possibility of explaining the pseudo¬
type.
morphism of terrestrial minerals by any other process than
If it had been conceivable that the above characters,
the slow aCtion of water, of which there is no evidence in
and the occurrence in the interior of meteoric iron, are
meteorites ; and though it would be unsafe to argue
compatible with a change in the material since the first
that only in this way could meteoric pseudomorphs be
development of the crystalline form, it would have been
more easy to imagine that the change has been one of
* American Journal of Science, 1876, Ser. 3, vol. ii., p. 388.
■f Pogg: Ann., 1846, vol. lxvii., p. 437.
molecular re-arrangement than of substitution, and that
1 Beschreibung und Eintheilung der Ucteoriten, 1864, p. 40
Pogg.
the crystals were originally cubes of diamond. In faCt,
Ann., 1873, vol. cxlviii., p. 516.
the diamond, when in cubes, has faces not very unlike
§ Chemical and Physical Geology, 1854, vol i„ p. 33.
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those of the Youndegin crystals, and shows usually a
similar bevelling of its edges by rounded faces of tetrakishexahedra.
Or, again, it might be argued that during
a hurried crystallisation of the carbon, the circumstances,
though initially favourable to the formation of diamond,
bad finally only permitted of the existence of the carbon
in a graphitic form.
The nature of the faces, the obtuse pyramid, the
spherical growth, the acicular projections, and the parallel
groups, are different, however, from anything ever met
with in the diamond.
On examination of a large nodule of graphite from the
Cocke (or Sevier) county iron, now in the British Museum
collection, distinct graphitic crystals, cubo-oCtohedral in
form, were found to be present.
As this kind of crystallised graphitic carbon is unknown
among terrestrial minerals, and has so important a bearing
on the formation of meteoric graphite, it may conveniently
receive a distinctive name, and I therefore suggest the
term Cliftonite—after Mr. R. B. Clifton, M.A., F.R.S.,
Professor of Physics at Oxford, who has long interested
himself in the physical characters of minerals, and has
given great encouragement to their study.—Mineralogical
Magazine.
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NOTES

AND

QUERIES.

Refractory Stoppers.—The annoyance caused by the stopper
becoming fixed in the neck is particularly liable to occur when the
bottle contains caustic soda or potash, and after trying several ways
to prevent it I hit upon the idea of coating the stopper with a thin
film of paraffin wax, and this answers perfectly.
The stopper of a
bottle containing caustic soda which is in constant use, was treated in
this manner about six months ago, and it has never given any trouble
since, while before being waxed it was very troublesome in this
respect. The idea may not be new, but as I have not seen it men¬
tioned before, it may perhaps be useful to some of the readers of the
Chemical News.—C. F, Seymour Rothwell, Manchester, Sept.
3rd, 1888.

TO

CORRESPONDENTS.

W. T. B. Ridge.—The information can be found in any good text¬
book of chemistry.
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chaired in extensive conflagrations, are restored to legibility. Large
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Office, Boy Court, Ludgate Hill, London, E.C.
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with the least possible delay.
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the Office not Later than Wednesday, the iqth
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_

A part of the duty which devolves upon the President of
a Section of the British Association consists in delivering
an address, and the knowledge that a pretty full liberty of
choice is permitted in regard to the selection of a subject
is the only source of comfort which serves to alleviate the
onerous nature of the task.
It seemed to me that the time is gone by when an
attempt to review progress over the whole field of chemical
science is likely to be useful or even possible, and an
account of what is being done within the narrow limits of
those parts of the science to which I have been able to
give special attention would be ill-adapted to the charaCter
of a speech addressed to the members of the Sedtion
colledtively.
The fadt that at the last meeting of the
Association a Committee was appointed to inquire into
the methods at present adopted for teaching chemistry
suggested that, as I had not been able to accept an invita¬
tion to join this Committee, I might make use of this
opportunity for contributing to the discussion. The first
report of the Committee will be received with much
interest by the Sedtion.
As might be expedted, it
embodies the expression of many varieties of opinion.
The existence of chemistry as a department of science,
not merely requiring the observation of fadts that are to
be made useful, but seeking in the accumulated stores of
observation to discover law, is a thing of comparatively
recent growth.
How chemistry arose out of alchemy I
need not remind you, but the connection between the
study of chemistry and that of medicine, and the main¬
tenance of this connection down to even the present
generation, is illustrated by the fact that a large number
of men who have become eminent as chemists began
their career in the surgery or the pharmacy.
Black,
Davy, Berzelius, Wollaston, Wohler, Wurtz, Andrews,
and W. A. Miller began by the study of medicine, whilst
Scheele, H. Rose, and the great names of Liebig and
Dumas are to be found in the long roll of those who
received their earliest notions of chemistry in the
pharmaceutical laboratory. Chemistry has been gradually
emancipated from these associations with enormous
advantage to both sides.
So long as technical purposes
alone were held in view a scientific chemistry could not
exist, but no sooner did the study take an independent
form and direction than multitudes of useful applications
of the fadts discovered became apparent.
It is only within a comparatively few years, however,
that universities, in this country at least, have ceased to
deal with chemistry as a kind of poor relation or humble
follower of medicine, and have permitted her to emerge
from the cellars of a museum or school of anatomy, and
have given her a commodious dwelling in the fair light of
day.
In the old time such instruction in chemistry as was
given in the universities and mining or technical schools
seems to have taken the form of lectures read by the
Professor, and access to a laboratory for practical manipu¬
lation seems to have been a high privilege accorded only
under exceptional circumstances to the few.
We are
told, for example, that when Liebig went to Paris in 1823
he applied to Gay-Lussac for practical instruction at first
* Read Thursday, September 6, 1888.
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without success, and that admission to the laboratory of
the Ecole Polytechnique was ultimately granted him only
through the intervention of Von Humboldt.
In a great many cases the student of chemistry must
have been almost entirely dependent upon private study,
though books were scarce and materials more costly than
now. Davy, for example, seems to have had no instruction
whatever previous to his appointment as assistant to Dr.
Beddoes at the Pneumatic Institute at Bristol.
Doubtless, therefore, the recollection of his own early
difficulties when seeking instruction contributed largely to
influence Liebig in the establishment of the laboratory in
the University of Giessen, and in the adoption of the
principles which guided his teaching there. For the first
time in the history of chemistry students met not merely
to listen to the discourse of a professor concerning his
own experiments and conclusions, but to examine for
themselves the basis of the theories taught, to learn the
processes of analysis, and by independent investigation to
extend the boundaries of existing knowledge.
The fame of the new school spread fast and far, and
soon men from every part of the civilised world assembled
to share in the advantages offered. The influence of the
new method can be estimated when we reflect that nearly
all the now passing generation of chemists in England
and America obtained the greater part of their training in
Liebig’s laboratory ; and as a large number of them have
been teachers, it may be assumed that they transplanted
into their own countries the methods they had learnt from
the great German master.
It was not till 1846, long after the school at Giessen
had risen into fame, that in England a sense of our
deficiences in respeCt to provision for teaching chemistry
was felt strongly enough to lead to the establishment of a
college of chemistry.
At that time the Professor of
Chemistry at Oxford was also Professor of Botany.
At
Cambridge it was thought praise and boast enough that
the occupant of the chair of chemistry had, during more
than thirty years, frequently resided at the University and
every year gave a course of lectures.
The Jacksonian
professorship was not then, as now, in the possession of a
chemist.
University College, London, had at this period
a very distinguished man in the chair of chemistry, but it
was only in 1848 that a commodious laboratory was
provided by public subscription, raised in commemoration
of the services of Dr. Birkbeck in promoting popular
education.
In that year Fownes was appointed to co¬
operate with Graham in the work of teaching, though his
premature death soon after left but little time for the
fulfilment of the rich promise of his earlier years.
At
Manchester John Owens had died in 1846, leaving the
bulk of his estate for the purpose of establishing a uni¬
versity in Manchester, but as yet the Owens College was
not.
The foundation of the College of Chemistry in 1846
was therefore an event of supreme importance in the
history of chemical teaching in this country ; and though
at the time some dissatisfaction was expressed at the
choice of the professor selected to direct the work, who,
though a distinguished pupil of Liebig, was not an
Englishman, all British chemists now concur in believing
the choice to have been a most fortunate one. The great
majority of my contemporaries having begun, continued,
or ended their studies in Oxford Street, they and all who
have come under Dr. Hofmann’s teaching know how vast
was his capacity for work and how marvellous was the
power he possessed of communicating his own enthusiasm
to his pupils.
Since the time of which I have been speaking the means
of instruction in science in England have multiplied
enormously. In University College, London, founded in
1828, and in Owens College, Manchester, founded in 1851,
not only have chairs of chemistry existed from the first,
but they have been occupied by a succession of chemists
of the highest eminence.
But long after 1846 the whole
of the serious teaching of scientific chemistry was accom-
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plished at the College of Chemistry, and it was nigh upon
twenty years before the Manchester school began to
attract considerable notice.
In 1872-3 the movement set in which has resulted in
the ereCtion of colleges for higher instrudlion at a number
of important English and Welsh towns. These, together
with the pre-existent Queen’s Colleges in Ireland and the
Universities of more ancient foundation in the three
kingdoms, are for the most part provided with pretty good
laboratories and a competent staff.
We have also the
Normal School of Science and the Institute raised by the
City and Guilds of London at South Kensington, and its
Associate College at Finsbury.
England is therefore at
the present time as well provided with places of instruc¬
tion for the study of chemistry as any country in the
world.
And a very large proportion of the professors or heads
of the chemical schools in the colleges and universities of
the United Kingdom have shown by their own activity in
research that they are qualified to give instrudlion of the
highest kind, and are ready to train young chemists in the
art as well as in the theory of their subjedt.
It is therefore no longer true that a student desiring to
become a scientific chemist must needs choose between a
single institution in London and another in Manchester,
or must seek the instrudlion which he cannot get at home
in the laboratory of a foreign university.
As an element
in a liberal education, the position of chemistry is also
considerably in advance of what it was twenty years ago.
It is nevertheless true that increased opportunities for
study, a considerable supply of capable teachers, and an
enormous body of students have not produced such an
amount of original investigation, or even of accurate ana¬
lytical work, as might reasonably be expedted. A full and
complete explanation of all the influences which con¬
tribute to this result would be difficult; but I think the
apparent inadlivity of the chemical schools in this country
is not generally the fault of the professors, but is charge¬
able in the main to the ignorance and partly to the indiffer¬
ence of the public.
There exists as yet no intelligent
feeling in favour of learning, nor indeed in favour of any
sort of education, unless there is expectation of diredt
returns in the form of obvious practical results. It is this
which animates the present popular movement in favour
of so-called “ technical ” education.
That part of the
attention of the nation which can be spared from the
contemplation of Irish affairs is concentrated upon the
problem of how to make every little boy learn the rudi¬
ments of chemistry, whether he likes it or not, whilst
there are comparatively few people interested in the
question of how to provide means and instrudlion for those
who are capable and desirous of attaining to a mastery of
the subjedl.
Moreover, the public have not yet grasped
this truth, that, so far as chemistry is concerned, it is of
very little consequence to the great metallurgical and
chemical industries whether the workpeople do or do not
know a little chemistry, though it is important that they
should be intelligent enough to obey orders.
What is
wanted is that every manufadlurer and manager should
himself be an accomplished engineer and chemist, trained
to observe, to reason, and to solve problems for himself.
In the case of chemistry this absence of sentiment in
favour of concentration and thoroughness, and the demand
for superficiality, if only it can be had wholesale, tells in
a variety of ways. The governing bodies who control the
various colleges and universities, and the public generally,
cannot understand that good and useful work is being
done unless it can be shown in the form of passes at
examinations.
Though I most firmly believe in the
necessity for examinations serious mischief begins when
they are regarded as the end itself, and not as mere
incidents in the student’s career towards the end, which
should be knowledge.
In respeCt to chemistry this is the disadvantage which
attends the operation of such a system as that of the Science
and Art Department, or of any system under which
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certificates in connection with individual subjects are
granted on easy terms.
Especial objection I also feel to
such expressions as “ advanced,” used in reference to a
particular stage, so commonly misunderstood as they are
by the student and his friends, and operating against his
further progress.
Reflect also upon the faCt that there are only two or
three colleges in this country which can boast of more
than one professor of chemistry.
In nearly all cases one
man is called upon to discharge the duty of teaching
classes, both elementary and advanced, in pure and
applied chemistry, inorganic and organic, theoretical and
practical. This is a kind of thing which kills specialism,
and without specialists we can have not only no advance,
but no efficient teaching of more than rudiments.
That teachers ought to engage in research at all is by
no means clear to the public and to those representatives
of the public who are charged with the administration of
these new institutions. This was illustrated very pain¬
fully a few years ago by the conditions under which
professors were engaged at a certain college founded,
according to the declaration of its promoters, “by the
people for the people,” wherein it was announced in
round terms that original research was not wanted, as the
college was “ for the good of the many and not for the
advantage of the few.”
This example of ignorance is
only remarkable by reason of its audacity.
Probably
many people hold a similar view, though few are bold
enough to declare it.
Without going far into the discussion of the general
question, which is a large one, I may perhaps be allowed
to offer a few remarks for the consideration of any of my
audience who may perchance incline towards that
opinion.
It is only when a teacher occupies himself with research
that the most complete guarantee is given that he is
interested in his subjedt, and that he is a learner.
A
popular mistake consists in regarding a professor as a
living embodiment of science — complete, infallible,
mysterious; whereas in truth he is, or ought to be, only
a senior student who devotes the greater part of his time
to extending and consolidating his own knowledge for the
benefit of those who come to learn of him, not only what
lies within the boundaries of the known, but how to pene¬
trate into the far greater region of the unknown.
More¬
over, the man who has no intellectual independence and
simply accepts other people’s views without challenge is
pretty certain to make the stock of knowledge with which
he sets out in life do service to the end.
That one may
be fitted to form a sound judgment concerning new
theories, he must be familiar with the methods by which
progress is accomplished. The work of investigation then
re-a<5ts beneficially upon the work of teaching; that is
why teachers should be encouraged, nay even required to
investigate, and not because their discoveries may haply
prove to be practically useful.
Of course it may be said that there have been distin¬
guished investigators who could not teach, but the con¬
verse is not true ; every teacher who has attained to
eminence as a teacher, who has drawn men after him,
who has founded a school of thought, and has left his
mark upon his generation, has been an industrious
worker in research of some kind.
All teachers cannot be
expected to reach the same high standard, but this is the
ideal after which all must strive, or fail utterly.
The faCt that there is as yet little demand among
schoolmasters for high attainments in chemistry is
another reason why so little is accomplished in the
chemical schools.
Here again the public is reallv to
blame.
It is disgraceful that in all classes ot schools,
even where chemistry is supposed to be taught, there are
but few places where serious employment is found for the
well-trained chemist.
I could point to several schools
which claim the position of first-rate, where chemistry is
taught by masters who have never studied the subject at
all, but who are, I suppose, allowed the traditional “ ten
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minutes’ start ” with the book. Would the head-masters plished chemist, competent to apply his knowledge use¬
of such places dare to employ a person to teach mathe¬ fully, by giving the whole of his time to study during three
matics who did not know the four first rules of arithmetic, years ? I believe not.
or another to teach Latin who had not even got through
By reason of the enormous development of the science
the accidence ? I fancy not. This, however, is, without the position of the student of chemistry is nowadays very
exaggeration, the exaCt parallel of the position in which
different from what it was thirty years ago. Since that
chemistry is placed in the majority of schools.
I have time we have not only got a few new elements, a matter
heard the excuse that there is a lack of competent of small importance in itself, but new views of the nature
teachers.
Of course the demand and the supply will of the elements and of their mutual relations. This could
re-aCt upon each other.
When you offer a reasonable hardly have come about but for the recognition of the law
stipend, reasonable accommodation for teaching effectively, of Avogadro as a fundamental principle, upon which we
reasonable leisure for the master’s own studies, and a rely as the ultimate criterion by which the true distinction
position on the staff not inferior to that of the classical between so-called equivalent weights and molecular ratios
and mathematical masters, I believe that then, but not has been established.
By the gradual evolution of ideas
till then, there will be as many good school teachers of having reference successively to the eleCtro-chemical rela¬
chemistry as there are of other subjedts.
tions of elements and compounds, the theory of types, and
I could point to other prominent schools where the atomicity or valency, we have arrived at notions of chemi¬
chemistry and other branches of science are taught by a cal constitution based upon the hypothesis of the orderly
peripatetic South Kensington teacher, who arrives weekly linking together of atoms. Thirty years ago isomerism
with his box of tricks, Not long ago I was invited to dis¬ had scarcely attracted notice, and carbon compounds
tribute the prizes given in connection with the evening were only just beginning to be arranged in homologous
classes in a town not far from Birmingham, and I took series. The general use at the present day of the language
the opportunity of advising the teachers present on the of the molecular kinetic theory shows how deeply this
occasion to read.
One of them said to me afterwards, theory influences our ideas of the internal constitution of
“ When do you suppose I can read ?
I am engaged in
matter. Within the period referred to, dissociation has
going round to my schools from nine in the morning till been studied, and a vast body of thermo-chemical data
ten at night.”
People of this kind do the greater part of have been accumulated. And although the larger portion
the so-called science teaching sustained by the Science of the results of this work still await interpretation,
and Art Department, and the worthy town councillors and dynamical ideas of chemical adtion are now generally
committees who employ them think that these are the accepted. We have also new methods of investigation,
people who are going to help the British manufacturer including spedtroscopic analysis with all its vast train of
in his struggle against foreign competition under the results.
guidance of the highly-trained chemists from the German
When I began chemistry many of these subjedts and
universities.
This would be ludicrous if it were not so others had not been heard of. Of course we had our diffi¬
very serious.
culties, and I well remember the puzzles met with in the
There is an opportunity at the present time of correcting endeavour to refer compounds to their appropriate types,
also the consternation caused in the student’s mind and
some of these mistakes, but no advantage is being taken
of it.
I refer now to the “technical schools” which are the confusion in his note-book by the successive changes
springing up everywhere. There may be a few competent in the atomic weights of carbon, oxygen, sulphur, and the
teachers of chemistry employed in some of them, but I metals.
But on the whole there was much less to learn.
find it difficult to think of many examples.
The sort of
It has always been thought essential that a student of
person who is put in charge of these places is usually a chemistry should have some knowledge of physics.
It is
schoolmaster, who is allowed, sometimes even after his now more than ever necessary that this knowledge should
appointment, to get a short course of qualitative analysis be extensive, sound, and based upon a good foundation of
in order to enable him to obtain a certificate which will mathematics.
Thirty years ago a hundred pages of
entitle him to earn grants from the Science and Art Fownes contained all that was thought necessary, but no
Department.
one nowadays could be satisfied with that.
It is now
And manufacturers are much to blame.
Instead of asserted that a young chemist who expeCts to find a career
employing trained chemists the greater number of those in industrial chemistry should also have learnt drawing, and
who want chemical assistance are satisfied to engage the more important still that he should have a good general
services of boys who have been to an evening class for a knowledge of mechanics, steam, and building construction.
winter or two.
I suppose everyone will agree in adding French and
The difficulty of finding a satisfactory career in con¬ especially German.
You see how the requirements
nection with the subject also accounts for the fact which expand.
I fear must be admitted, that chemistry does not attract
The inference from all this is that it now takes longer
its due share of the intellect of the nation. Clever young to make a chemist than formerly. This is a point of con¬
men can usually do better at the law, in medicine, or in siderable practical importance.
commerce, than in teaching chemistry or in manufactures
My estimate that a well-educated and intelligent young
in which chemical skill is applicable.
So badly educated man will now require five yeas for the study of chemistry
are many of the young men who commence the study with and accessory subjects before he is likely to be of much
professional objects in view, that it is quite impossible to use will not appear extravagant.
teach them anything beyond routine analysis, if so much.
Here one may remark that in order to become a chemist
I heard lately from a friend of mine a story of a young it is before all things nec sary to study chemistry.
If
groom in his employ who cannot read or write—and who the greater part of a student’s time is to be taken up with
declines to be taught to read on the ground that, other things it is not very clear how this is to be done.
considering himself pretty smart, he is afraid that
A reform allround is wanted. The mathemetics, modern
“ learning might dull him.” This idea seems to be rather languages, and drawing properly belong to the antecedent
prevalent among certain classes of people, but I can
school period, and I believe the Institute of Chemistry
assure those who wish to be chemists that some familiarity
would greatly promote the interests of the profession if it
with the rule of three, and such a command of English as would impose upon candidates for the Associateship not
will enable them to understand words of more than one
only a three years’course of training with an examination
syllable, will be no obstacle to the acquisition of chemical
in practical chemistry at the end, but a severe examination
knowledge.
in mathematics, in the English, French, and German
Three years has hitherto been regarded as the normal languages, and perhaps drawing before matriculation or
period for study. The question arises, can a young man, registration.
previously well educated, expeCt to become an accomA consideration of the present position of the student
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of chemistry leads naturally to a review of the methods
of teaching the subjedt.
Speaking broadly, I suppose
nearly all professional chemists who have had the advan¬
tage of systematic training have, up to the present time,
passed through very much the same kind of course. This
consists, as everybody knows, very largely of analytical
work, qualitative and quantitative, preceded or followed
by the preparation of a number of definite chemical com¬
pounds, besides practice in certain very necessary physical
determinations, e.g., relative density of solids, liquids, and
gases, melting points, boiling points, and so forth. There
seems now to be a disposition in some quarters to depart
from this time-honoured curriculum in favour of a course
in which the student is early engaged in some semblance
of investigation, and in which he is encouraged to attack
difficult problems, which from their fundamental im¬
portance offer considerable temptation.
I venture to
express a hope that this will not be carried too far. Already
we are in danger of losing the art of accurate analysis.
One constantly meets with young chemists who are ready
enough to discuss the constitution of benzene, but who
cannot make a reliable combustion.
And according to
my own. experience attempts at research among in¬
experienced chemists become abortive more frequently in
consequence of deficient analytical skill than from any
other cause.
One modification I should gladly see generally adopted.
I think an unnecessary amount of time is often spent upon
qualitative mineral analysis, and an acquaintance with
the properties of common and important carbon compounds
ought to be acquired at an early stage. Quantitative work
might with advantage be taken up much sooner than usual.
By that, however, I mean serious work in which good
methods are used and every effort made to secure accuracy.
I do not believe in the use of rough methods, because
they are easy; the use of such leads the student to be
satisfied with approximations, which after all he will learn
soon enough is all that is possible to man. I am very
glad to know that I have the support of one of my pre¬
decessors in this chair (Sir Henry Roscoe), whose opinion
will carry far greater weight than mine in deprecating
premature efforts to engage students in research.*
But though it does not appear to me to be wise to en¬
courage beginners, without sufficient experience or
manipulative skill, to attempt original work, one of the
best possible exercises preparatory to original work is to
seledt suitable memoirs, and not only to read them but to
work conscientiously through the whole of the preparations
and analyses described, following the instructions given.
Many of Dr. Hofmann’s papers afford excellent examples.
So also do the writings of Dr. Perkin and Dr. Frankland,
besides those of many other chemists which could easily
be selected by the teacher.
An intelligent student, possessing the requisite pre¬
liminary knowledge, would obtain much instruction by
repeating the work contained in such papers as the fol¬
lowing, for example :—Emerson Reynolds on the missing
Sulphur Urea {Journ. Chem. Soc., 1869—i.) ; Fittig and
Tollens on the Synthesis of Hydrocarbons of the Benzol
Series (Liebig's Annalen, 1864, cxxxi., 303); L. Claisen and
Pupils on the introduction of Acid Radicles into Ketones,
&c. (Berichte, xx.); Lawson and Collie on the Action of
Heat on Salts of Tetramethyl-Ammonium (Journ. Chem.
Soc.', June, 1888); Thorpe and Hambly on Manganic
Trioxide {Journ. Chem. Soc., March, 1888) ; besides many
others, including papers on analytical processes. To such
as these there might subsequently be added the determina¬
tion of an atomic weight on the model of one of the best
masters, as a discipline which could not fail to be impres¬
sive, and full of instruction.
When chemistry is taught, not with professional or
technical objects in view, but for the sake of educational
effects, as an ingredient in a liberal education, the primary
object is to make the pupil observe and think.
But with
* See Address to Section B, Montreal meeting.
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young students it is very important to proceed slowly, for
chemistry is really a very difficult subject at first, owing
to the variety of strange materials with uncouth names.
To reason from particulars to generals is for the unpractised
always a difficult process, and in chemistry this is specially
the case. With young students it is, in my experience,
preferable to adopt a somewhat dogmatic style, which
should of course be exchanged for a more cautious one as
the pupil proceeds.
Thus the law of Avogadro can only be given at first as
a recognised physical law, without much explanation,
since the full apprehension of the evidence upon which it
rests can only be secured at a late stage of the learner’s
progress. There is of course great advantage in the use
of an induClive method if only it is employed judiciously.
Otherwise the result is only confusion.
A number of papers, pamphlets, and text-books have
lately appeared, professing to teach the principles of the
science pradlically and by new methods. Most of these
turn out, upon inspection, to be very old methods indeed,
but there is a small residue of distinctly original character
which are sure to attract, as they deserve, considerable
attention. The systems I refer to provide a series of
problems which the pupils are called upon to solve.
According to this plan the student is not allowed peace¬
ably to examine the properties of oxygen or sulphur which
he now sees for the first time.
He must weigh, and
measure, and observe, and then infer.
All this coming
at once upon the head of a beginner seems to me to be
well fitted to drive him to despair.
I well remember the first experiment in chemistry I
ever made.
It consisted in dissolving zinc in diluted
sulphuric acid in an evaporating dish, lighting with a
match the bubbles of hydrogen as they rose, and
afterwards leaving the solution to crystallise.
I was
about sixteen, and the bubbles of gas as well as the crys¬
tals I afterwards got interested me very much.
If at
that time I had been made to weigh the zinc and acid,
and measure the hydrogen with the object of answering
some question about the composition of zinc and hydrogen
sulphates, I should have been pretty much in the position
of a boy ignorant of geometry shut up with the propo¬
sitions of Euclid and ordered to give the demonstrations.
I think when we recall such a fadt as that Priestly, who
discovered oxygen in 1774, failed to the end of his days
to understand the process of combustion, and actually
wrote, in 1800, a pamphlet in defence of “ phlogiston,” we
ought not to be surprised when young people, though
born a century later, fail to perceive at once the full signifi¬
cance of fadts to which they are introduced for the first
time.
At the outset you cannot reasonably expedt a
young student both to observe accurately and infer justly.
These two things must be kept separate at first, and for
this reason among others I believe that attempts to make
young students verify for themselves the fundamental
propositions of chemistry will not be successful.
One
has only to trace the origin of one’s own convidtions in
reference to any important fadt or principle to perceive
that they very seldom spring into existence suddenly,
but almost always commence in vagueness and hesita¬
tion, acquiring consistency and solidity only as the result
of accumulated experience.
I will not pretend to determine what may be included
within the wide circle of the fundtions of the British
Association ; but I think I cannot be mistaken in assuming
that the advancement of science is dependent in no small
degree upon the provision for the efficient teaching of
science. I have traced an outline of what has been done
in the past, and have endeavoured to show in what
respedts I think we are deficient at the present time. No
matter how ardent may be the aspirations, how earnest
the endeavours of the few, progress will be slow unless
they are sustained by the sympathy of the many. On one
principle the public must surely insist, that only those
shall be allowed to teach who know.
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A cheap form of the apparatus may be readily con¬
structed with two lamp glasses.
The Phcenix Smelting Works, Neath.

By JOHN H. J. DAGGER, F.I.C., F.C.S.

This form of apparatus, which has been in use for some
time past in my laboratory, consists of a glass vessel, a,
containing dilute HC1, and is connected with the generator,
b, by a flexible caoutchouc tube which may be any con¬
venient length.
The lower tubulure of b is closed by a caoutchouc
stopper, through which passes a piece of glass tubing
about 8 c.m. long; the flexible tube is slipped over the
end of this and bound by a few turns of fine platinum
wire. The lower part of b is filled with large pieces of
glass or small glass marbles to about £ inch above the

end of the acid tube—above this layer is the Fe"S or
granulated Zn, as the case maybe, in pieces small enough
to pass through the upper tubulure of b, which is closed
by a caoutchouc stopper, through which passes the
delivery tube, which may be connected with the ordinary
washing apparatus.
The vessels, a and B, are supported by wooden forks,
fl, b, c, d, arranged at different heights, and fixed to the
side of the H2S cupboard—for leCture purposes suitable
stands with screw clamps to admit of either vessel being
raised cr lowered would be used.
By altering the levels the flow of gas can be stopped or
regulated.
By simply disconnecting the delivery tube
the bulbs may be removed together and cleansed or re¬
charged in a few minutes.

ELECTROLYTIC METHOD

OF LIQUEFYING

GASES.
By H. N. WARREN, Research Analyst.

The usual method of liquefying a gas such, for instance,
as chlorine, sulphur dioxide, &c., is, as is well known,
prepared either by the adtion its own pressure exhorts
when evolved in a confined space, or by intense cold, or
thirdly by a combination of both. A brief description of
the electrolytic, method will therefore suffice to explain

the strong analogy that exists with respeCt to both
methods, save that at present the latter method is better
adapted when a compound gas is desired, such, for
instance, as HC1, &c. The apparatus employed consists
solely of a stout glass combustion-tube, bent at right
angles, and closed at either extremity, the longer limb
containing two small platinum plates fused into the ex¬
tremity of the tube, the bend of the tube containing a
small plug of asbestos, soaked or saturated with strong
H2S04 for the purpose of retaining mqisture. For the
preparation of liquid HC1 a sufficiency of a strong solu¬
tion of HC1 is first introduced, covering the platinum
plates, and the asbestos plug inserted in the bend of the
tube. The other extremity, being accurately sealed, is
introduced into a freezing mixture of ice and salt. To
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the outer extremity of the platinum plates, which should,
for convenience sake, terminate in the form of wire, is
connedted a voltaic battery capable of quickly decomposing
the acid. Large volumes of hydrogen gas, together with
chlorine gas, are at once evolved, and becoming confined
in the smaller end of the tube, aided by the low tempera¬
ture produced by means of the freezing mixture, the
gaseous HC1 rapidly assumes the liquid form, the liquid
thus produced being generally possessed of a decided
yellow tint, due to the presence of free chlorine. If now
the tube and its contents are withdrawn from the freezing
mixture and the circuit discontinued, the liquid gas is
quickly re-absorbed by the water, forming the original
solution, which experiment may again be performed as
before ; a number of the various other compound gases
may also likewise be obtained.
An interesting reaction is also afforded when acidified
water is substituted in place of the HC1 solution, the con¬
densing part of the apparatus being also provided with a
very thin platinum plate, to the surface of which is
attached some platinum black. On connection with the
batteries being thus completed, the usual decomposition
of the water takes place, and the liberated gases, owing
to the intense pressure they are exposed to, together with
the surface adtion that is afforded, and peculiar to that
metal, explode at intervals, each time generating small
quantities of water, which was found, on examination, to
contain large quantities of H202, besides retaining a
peculiar ozonised odour.
The above reaction may be made altogether more
striking, and affords an excellent leCture experiment when
a small quantity of water containing a few drops of
chromic acid, to which a quantity of ether has been added,
sufficient to form a layer on the surface, the ether quickly
assuming a deep blue colour, due to its absorption of the
well-known blue oxide of chromium. By substitution of
the acidified water various other compounds, such, for
instance, as acetylene, may be readily formed. For the
liquefaction of hydrogen and oxygen gas, a modified
wrought-iron condenser has been constructed, but hitherto
the results have been only partially successful, although,
in more than one instance, hydrogen gas has been
decidedly liquefied.
Everton Research Laboratory,
18, Albion Street, Everton, Liverpool.

NOTE ON BARIUM -SULPHITE.
By E. RATTENBURY HODGES.

Many text-books state that barium sulphite is soluble in

hydrochloric acid.
Having occasion recently to test a
sample of sodium sulphite for traces of the sulphate, with
barium chloride in the usual way. I found the precipitate
did not dissolve in HC1. This result evidently pointed to
the presence of a sulphate, but still it seemed worth while
to try the point in other ways.
(1) . To a solution of BaCl2 I added a solution of sulphur
dioxide, and obtained a white precipitate, also insoluble
in HC1, whether dilute or strong.
On boiling, the precipitate remained undissolved; but
in this case it seemed likely that some sulphuric acid had
come over with the sulphur dioxide (for the latter had
been prepared by reducing H2S04 with copper), and that
the test was therefore unreliable.
(2) . Sulphur dioxide gas, obtained by warming crystals
of sodium thiosulphate with strong HC1, was passed into
a fresh solution of barium chloride, and the result was the
same, a precipitate of barium sulphite insoluble in HC1.
(3) . Another sample of sodium sulphite in crystals was
warmed with HC1, and the gas thus evolved was passed
into BaCl2. In this case also, on the addition of HC1,
the preeipitate did not dissolve.
All the precipitates which were left in the presence of
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HC1 remained undissolved after ten hours’ standing. Both
samples of sodium sulphite gave an alkaline reaction with
test-paper.
Suspecting now the hydrochloric acid, I tested it for
sulphuric acid, but found no traces.
The above results make it appear tolerably conclusive
that barium sulphite is not soluble in hydrochloric acid,
the chemical text-books notwithstanding.
Nottingham, August 28, 1888.

DETERMINATION OF TRACES OF ARSENIC
IN

TISSUES, YARNS,

AND

PAPER-HANGINGS.

By R. FRESENIUS and E. HINTZ.

In endeavouring to convert the so-called Swedish process
for the examination of arsenical textile substances into a
quantitative method, the authors have proceeded as
follows, with good results.
Twenty-five grms. of the tissue in question were cut up
and introduced into a tubulated retort of Bohemian glass
holding about J litre, and covered with { litre of hydro¬
chloric acid of sp. gr. rig. The neck of the retort was
then bent at an obtuse angle, and it was placed so that
the part of the neck next the body was turned obliquely
upwards, and the other part obliquely downwards. The
latter part was connedted with a condenser, the tube of
which led air-tight into a tubulated receiver of 700 to 800
c.c. The receiver was charged with 200 c.c. water and
was plunged in a larger vessel of water in order to keep
it cool. A Peligot tube containing a little water was also
connedted with the receiver by its tubulure.
After thus digesting the material for one hour, 5 c.c. of
an aqueous solution of ferrous chloride (saturated in the
cold) were introduced into the retort; the glass stopper
was fixed air-tight in the tubulure by means of vaseline,
and a gentle heat was applied by means of a Maste lamp.
After the excess of hydrochloric acid gas has passed over
the temperature is raised so that the liquid boils, which is
continued until strong frothing puts a stop to the distilla¬
tion.
More than two-thirds of the liquid in the retort
could generally be distilled over. When cold, 100 c.c. of
hydrochloric acid at rig are added to the contents of the
retort and distilled off as far as possible. In this second dis¬
tillate only very trifling quantities of arsenic are present.
Both the distillates, which are coloured brown by organic
substances, are mixed with the contents of the Peligot
tube, and diluted to 800 c.c. Into this liquid sulphuretted
hydrogen is passed, warming gently at first, and after¬
wards in the cold, and it is let stand for twelve hours.
The precipitate, along with arsenic sulphide, contains
relatively much organic matter which must be eliminated.
For this purpose the precipitate is collected upon an
asbestos filter, prepared by placing asbestos in a funnel
fitted with a glass cock. After the precipitate has been
washed the cock of the funnel is closed and the precipi¬
tate in the funnel is treated with bromo-hydrochloric acid,
prepared by dissolving bromine in hydrochloric acid of
rig. The funnel must be covered with a glass plate.
After this acid has adted for a sufficient time the cock of
the funnel is opened and the solution is let flow down
into the precipitation flask, to the sides of which some
small portions of the precipitate often adhere. To avoid,
as far as possible, dilution of the acid, the asbestos filter
is previously washed with hydrochloric acid of rig. The
liquid in the flask is mixed with an excess of ferrous
chloride, and its contents are rinsed with hydrochloric
acid as before into a smaller retort of a distillation
apparatus otherwise similar to the above. The contents
of the retort were then distilled off to a very small residue,
so that in general a single distillation conveyed all the
arsenic into the distillate. The contents of the receiver
and of the Peligot tube, on re-treatment with sulphuretted
hydrogen, yielded pure arsenic trisulphide.
This was
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Separation of Lead and Bismuth.

collected upon a filter, dried at iio°, washed first with
water, and then successively with absolute alcohol, carbon
disulphide, and again with alcohol, in order to remove free
sulphur. The whole is then weighed after drying at no0.
All the reagents and the glass vessels must be subjected
to a blank experiment in order to prove the absence of
arsenic.
The method is available for the examination of
colouring-matters.— Zeitschrift fur Analytische Chemie
(vol. xxvii., p. 179).

SEPARATION

OF

LEAD

AND

BISMUTH.*

By HERMAN HERZOG, Jun,

The author made a series of experiments testing the
principal methods for separating lead from bismuth.
1. Equal parts of both metals in solution as nitrates
were treated with a slight excess of sulphuric acid and then
heated until all nitric acid had been expelled, after which
the solution was evaporated to complete dryness.
Then
dilute sulphuric acid (no) was added and, after digestion,
the residue was filtered and washed with dilute sulphuric
acid. A series of ten experiments showed that from 1*97
per cent to 2'7g per cent of the bismuth remained with
the lead—the mean of the ten experiments being equal to
2-51 per cent.
2. A similar solution was evaporated in a like manner
until fumes of sulphuric acid went off copiously and the
mass had changed into a solid cake. It was then treated
with acid as before. Ten experiments showed that from
1-05 to 1*31 per cent of the bismuth (or a mean of 1*17
per cent) remained with the lead.
3. Similar solutions were evaporated as before until
fibrous crystals of bismuth sulphate appeared and fumes
of sulphuric acid began to be evolved—then diluted with
water and dilute sulphuric acid, &c. In ten experiments
only 0'ig to 0-41 per cent of the bismuth remained with
the lead.
(The mean was 0-28 per cent).
The latter
method is the one generally made use of in the laboratory
of the University—however, in order to recover the small
amount of bismuth the lead sulphate is dissolved in hot
sodium hydrate, from which solution it is subsequently
precipitated by sulphuric acid. The minute residue left
behind is dissolved in dilute nitric acid, evaporated with
an excess of sulphuric acid, filtered, washed, and the solu¬
tion added to the main filtrate from the lead.
Nine series of five experiments each, which the author
made, showed that the strength of the sulphuric acid used
in washing was of great influence on the accuracy of the
determinations. His results were :—
PbO found with

Strength of
Acid.

Bi203 left in the

i : 4

o'oog
o-oig
0-072

0-51

0'1J2

0-30

Offii
079

trace

1 : 5
1 : 7
x : 8
1 : 9
1 . 10
1 : 15
1 : 25
water

PbS04.

i'll

^L^a*

7'54
6-05

O'OJ

>>

2-91

>>

3-21

0*13

Equal quantities of lead and bismuth were taken.
The addition of alcohol has proved to be of no advantage,
and is recommended merely to remove the sulphuric acid
from the lead sulphate precipitate after washing.
It was found that the addition of hydrochloric acid be¬
fore precipitating the lead as sulphate is of no advantage ;
on the contrary, notwithstanding the greater solubility of
the lead chloride, it is difficult to convert it into sulphate,
* Contributions from the Laboratory of the University of Pennsyl
vania. From the Journal of Analytical Chemistry, Vol. i., Part 3.
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the precipitate being often more chloride than sulphate
even after standing for one day. Then also the bismuth,
when precipitated in the filtrate by ammonium carbonate,
contains oxychloride which on ignition will cause some
of the metal to volatilise.
Experiments made to separate bismuth from lead as
oxychloride gave from 2 to 5 per cent of the lead with the
bismuth ; on re-dissolving and re-precipitating the bismuth
contained only traces of lead.
The method of separating bismuth from lead as basic
nitrate gave unsatisfactory results; with bismuth alone
the average of ten analyses showed 99-89 per cent of
bismuth (maximum loss being 0-23 per cent, minimum,
0-09 per cent).
If in presence of lead the evaporation is
not carried far enough, bismuth will go in solution, whilst
if carried so far as to render it insoluble from 8 to 11 per
cent of lead may be retained.
Liebig’s method of precipitating bismuth by barium or
calcium carbonate gave low results and was otherwise
unsatisfactory.
In Ullgren’s method of precipitating bismuth by metallic
lead the excess of acid in the solution of the nitrates was
removed by evaporation, after which the solution was
supersaturated with acetic acid and a weighed strip of
lead was kept immersed for twenty-four hours.
The
spongy bismuth was washed off, if necessary, removed
with the aid of a feather, and colledted in a weighed button
of fusible alloy and weighed.
The lead was determined
either as a sulphate or chromate, and the amount lost by
the lead strip deducted from the calculated amount. The
following results were obtained : —
Amount in Grms.
I.
Taken.

Pb
Bi

..

..

II.
Found.

0-5523—0-5531
0-2310—0-2314
III.
Taken.

Pb
Bi

..

Found.

0-6310—0-6314
0-0820—0-0822

Taken.

Found.

0-5619—0-5621
0-1921—0-1922
IV.
Taken.

Found.

0-1020—o-iox8
0-5200—0-5208

Abel and Field’s method of adding copper hydrate, or
basic copper nitrate, to the solution which was nearly
neutralised with ammonium hydrate, and then warming,
gave good results, although somewhat high in bismuth.
In twenty determinations the maximum deviation was not
over o*2o per cent above the amount of bismuth taken,
and this can be reduced to a minimum by repeating the
operation. The principal difficulty lies in the separation
of the copper oxide from the bismuth oxide by ammonium
hydrate, which should be repeated ; the lead may be
separated from the copper by ammonium carbonate or by
precipitating it from an acetic acid solution as chromate.
The volumetric methods tried were all found to be more
or less complicated and liable to error.
The well-known
chromate method gives very fair results.
The method
recommended by Haswell is to add sodium hydrate (or
zinc oxide) to a nitric acid solution until a slight precipi¬
tate remains on standing; then to heat the solution to
6o° C. in a porcelain vessel and to run potassium per¬
manganate into it until the supernatant liquid remains
pink after a few minutes standing. The results obtained
were, on an average, about 07 per cent too high. Of all
the other volumetric methods none gave even approximate
results.
A method which has not been mentioned in any works
on analytical chemistry, or in such journals as we have
access to, has been worked out by the author and
possesses sufficient merit to be put on record. It is based
on the fadt that in a neutral solution of a bismuth salt,
the bismuth is precipitated as a basic acetate on boiling
with sodium acetate.
The following manner of working gave the best
results :—To the solution of the nitrates add sodium car¬
bonate until a slight, but distindt, permanent, flocculent
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No. of analyNo. of ses in each
the series.

series.

Parts by weight
taken.
^-*-

Maximum per cent
found.

Minimum per cent
found.

a.

b.

a.

b.

a.

b.

Bismuth

Lead.

Bismuth.

Lead.

Bismuth.

a.
Lead.

9-85
19-80
24-91
49-83
74-52
79-83
90-05

90-206
80-289
74-902
49-996
25-255
20-172
9-833

I.

10

90

10

90-30

9-92

90-17

7

80

20

80-32

19-87

80-25

345-

6

75
50

25
50
75

74"93

25-01

74-87

5

50-07

49'93

49’95

25 "41
20-31

74-84

25-19

80

8o-oi

20-07

90

9‘93

90-31

9-60

6.

7-

6

25
20

5
9

10

precipitate is formed.
Then shake and stir well, which
will change it to a pearly crystalline compound which
settles rapidly. If now, on adding another drop of sodium
carbonate solution to the clear liquid, a precipitate is
formed, the solution is ready for the addition of sodium
acetate, which should be done in the cold.
Then the
solution should be boiled vigorously for i£ to 2 hours,
filtered while hot, and washed with boiling water. Re¬
dissolve in dilute warm nitric acid and precipitate the bis¬
muth by ammonium carbonate. The lead in the filtrate
may be precipitated as chromate, or carbonate.
The
seven series of analyses that were made gave the above
results.

NOTE ON THE

ACTION

OF

ELECTRIC

SPARKS

ON

MIXTURES OF NITRIC OXIDE WITH
HYDROGEN

Average per cent of
all analyses.

Lead.

2.

AND

OTHER

INFLAMMABLE

GASES.
By STEPHEN COOKE, F.C.S.

Davy, in his “ Researches on Nitrous Oxide,” says :—
“ I passed a strong eleCtric shock through equal parts of
hydrogen and nitrous gas, confined by mercury in a
detonating tube, but no inflammation and no perceptible
diminution was produced.”
This statement, which I
believe is quite corredt, is still found in some of our works
on Chemistry (e.g., Gmelin’s). And nothing is said about
the aCtion of sparks on these gases mixed in other pro¬
portions, although Davy, a little further on, says :—
“ Perhaps, if I had tried many other different proportions
of the gases, I should at last had discovered one in which
they would have inflamed; for, as will be seen hereafter,
nitrous oxide cannot be decomposed by the compound
combustible gases, except definite quantities are em¬
ployed.” This paragraph to a great extent anticipates my
experiments on this subjedt.
Henry, however, is less cautious, and in his “ Elements
of Chemistry” (9th Ed.), he makes the following state¬
ments (on what authority I do not know, but he seems to
have experimented on the subjedt himself):—“ It [nitric
oxide] does not, however, explode with hydrogen in any
proportion, nor with any of the varieties of carhxiretted
hydrogen.”
(The italics are mine).
And, again,
“ Nitrous gas does not, with hydrogen gas, afford a mix¬
ture that can be exploded by the eledtric spark.” Henry’s
statements, as I shall show immediately, now need modi¬
fication.
My own experience on this subjedt may not prove un¬
interesting. The first mixture used was equal volumes of
nitric oxide and hydrogen, this being the most likely pro¬
portion to give any result. On passing sparks it was
found that there was a pretty rapid contradtion of the
volume of gas, but no explosion. The gas left after all
adtion was over was one-fourth the original volume.
Evidently the change consisted in the redudtion of nitric
oxide by hydrogen—
NO+ H2 = N + H20.

{CsEept mass'ss'

b.
Bismuth,

9-878
19-846
24-963
49-892
74-772
79-910
90-153

I then took two volumes of nitric oxide and one volume
of hydrogen, and on passing a spark through this mixture
a pretty sharp explosion took place; white heavy fumes
appeared in the tube, together with red fumes of nitric
peroxide ; the volume of the original gas diminished about
40 per cent, and the water in the eudiometer became
strongly acid. This experiment was made over water. I
then added to the residue a volume of hydrogen equal to
that originally employed, and on passing a spark there
was a prompt explosion. In this case no fumes (white
or red) were formed.
Being busy at the time, I only made a few rough ex¬
periments, and at that time I thought the change in the
first explosion consisted, for the most part, in reducing
the nitric oxide to nitrous oxide, and this appeared some¬
what probable, as the first explosion took place with some
difficulty, sometimes requiring several sparks, while in the
second stage the inflammation of the gases was easier,
and the explosion appeared to have more force.
Returning to the subjedt some months afterwards, I was
unable to get any result at all with similar mixtures of the
gases. This appeared somewhat extraordinary, as I used
pure nitric oxide in each case (prepared from FeS04,
KN03, and H2S04, so as to avoid any trace of nitrous
oxide), and everything the same, with the exception of
a eudiometer.
This new eudiometer had the wires
approaching each other within £ of an inch, while the one
formerly used was an older pattern (which had been
broken in the interval), in which the wires were fully £ of
an inch apart. Being unable to purchase one of the older
kind, I made one with the wires about £ inch apart, and
then the results were similar to those formerly obtained.
Another experince may be mentioned here. During my
experiments my own coil, giving an inch spark, got
damaged, and being unwilling to wait for its repair, I
borrowed another, giving a feebler spark. With this, how¬
ever, no explosion could be got, although the spark would
pass readily enough. This coil was then exchanged for
one giving a 4-inch spark, and then there was no difficulty
in getting an explosion every time, with the mixture
already mentioned ; and with the new coil a larger pro¬
portion of hydrogen could be used than with my own—a
mixture of six volumes of hydrogen and ten volumes of
nitric oxide exploding with this coil.
With a diminished pressure of 300 m.m. of mercury no
explosion was obtained. On replacing the mercury by
water the same mixture exploded readily. The carefullydried gases exploded with equal ease to the undried gases.
Possibly with an increased pressure and greater spark,
a higher proportion of hydrogen than that mentioned above
might have been used.
As regards the explosion of nitric oxide and hydrogen,
therefore, my experience maybe summed up as follows:—
1. A spark from a feeble coil gives no explosion.
2. A spark from a larger coil gives no explosion if the
wires are too close together.
3. No explosion takes place if the pressure is diminished
to the extent of 300 m.m. of mercury—less than the
atmospheric pressure.
4. No explosion takes place if the hydrogen has a
greater proportion to the nitric oxide than 6 : 10.
In connection with 1 and 2, it may be interesting to
note that Dixon, in a paper read before the Chemical
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Society, about a year ago, obtained similar results with
mixtures of oxygen and cyanogen gases, results which
have been attributed to the greater distributing energy of
the longer and more vigorous spark. The initial dis¬
turbance in these experiments not only determines the
explosion, but influences to a considerable extent the
resulting products.
We come now to the gases resulting from the explosions.
I may state that my first experiments were made over
mercury, and the gases resulting from the explosion were
determined. The variation was found so great that only
pretty general statements can be made. A number of my
late experiments were made over water. A number of
experiments were generally made with the same mixture
—the gases being mixed in a small gasholder, and trans¬
ferred to the eudiometer.
As illustrating the variation that may occur under like
conditions, I may state that in making some experiments
with a mixture of nitrous oxide and hydrogen in the pro¬
portion of 2 : i, the residues were mixed and set aside for
further examination. On adding the residues from the
third explosion to the two first, red fumes were produced,
showing that oxygen had been formed in the one case,
and nitric oxide left undecomposed in the other.
Sometimes, owing to the greater initial disturbance of
the spark, the flame passes down the tube with greater
rapidity, and the explosion is more energetic than at
other times. In such cases red fumes are produced, and
oxygen is found in the residue.
If the eudiometer is too narrow the explosion may not
travel more than a few inches from the wires, and a series
of explosions may be got; but nitric oxide is left un¬
decomposed.
Even in a wide tube the explosion may travel slowly
down the tube, especially when near the bottom. In such
cases nitric oxide may generally be found in the residual
gases. With the apparatus mentioned, I have been able
to obtain explosions when the volumes were —

ments is the production of free oxygen, especially when
such a small volume of hydrogen is used.
I have already quoted Henry with reference to the
action of hydrocarbons and nitrous oxide. Some hydro¬
carbons will, however, combine readily enough with NO
if submitted to a suitable spark discharge, provided the
volume be properly proportioned. Marsh-gas, especially,
explodes more readily than hydrogen when the volume is
not less than one-twentieth or greater than one-eighth of
the nitric oxide used. The results show that all the carbon
is oxidised to C02, and the residue in all my experiments
contained free oxygen, this result being accounted for by
the vigour of the explosion.
Sulphuretted hydrogen, when mixed with nitric oxide,
can be readily exploded.
Carbonic oxide and nitric oxide did not, in any propor¬
tion, explode. There is a gradual combination, however,
which may be represented by NO + CO = C02 + N.—
Glasgow Philosophical Transactions.

OBITUARY.
PETER

GRIESS.

We regret having to announce that Mr. Peter Griess,
well-known as a successful discoverer of coal-tar colours,
died suddenly and unexpectedly on August 30th, whilst
staying at Bournemouth.
We hope to furnish further
particulars in a subsequent issue.

CORRESPONDENCE.
ESTIMATION OF COPPER.

H : NO :: i : 5.
With one volume of hydrogen to ten volumes of nitric
oxide, no explosion could be obtained.
The greatest
amount of hydrogen with which I have been able to get
an explosion is 6 vols. H to 10 vols. NO.
The explosion
then occurs with difficulty, and only when the larger coil
I have mentioned is used. 2 vols. of H and 5 vols. of NO
explode very readily. The greater number of experiments
were made with mixtures of H : NO 1:2:5, and—
H : NO : : 1 : 5.
The gases produced by the explosion vary so con¬
siderably that a detailed account would be of little value.
More than fifty experiments have been made, and in all
but four or five free oxygen has been found in the residue ;
and this occurs with the smallest volume of hydrogen, as
well as the greatest, depending more, I believe, on the
force of the explosion and the temperature produced than
the proportion of gases present.
(For instance, thirteen
experiments were made with the lowest amount of hydro¬
gen, and in eleven of them oxygen was left). After ex¬
plosion the residue left was, on the average, about 60 per
cent, the extremes being 44 per cent and 71 per cent;
and here, again, the proportion of gas left often depends
more on the nature of the explosion than on the gases
present. With two volumes of nitric oxide and one
volume of hydrogen, the change may often be approxi¬
mately represented by the following equation : —
2N0 + H2=H20 + N2 + 0.
The free oxygen is, however, always somewhat less
than one-half the amount in the NO; in three cases the
volume was determined and the lowest was 40^2 per cent,
and the highest a little short of 45 per cent of the whole
—a portion of the NO breaking up as follows :—
4N0 = 2N03 + N.
To me the most unlooked-for reaction
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in these experi-

To the Editor of the Chemical News.
Sir,—In the ordinary burette assay of copper by cyanide

of potassium the writer has long thought that the un¬
certainty of the method arose in great part from the use
of ammonia.
This induced him to try precipitating the
copper by a solution of carbonate of soda, using a solution
not too strong, but in such excess as to re-dissolve the
precipitate in part, as seen by the blue colour of the solu¬
tion. The cyanide solution is now added, until first the
precipitate dissolves, and then until the blue colour of the
copper solution is discharged.
I have obtained very close results from use of the above
method, and shall be glad if they are confirmed by the
experiments of others.
Mr. F. L. Merry has modified the original idea by adding
sufficient tartaric acid to re-dissolve the precipitate caused
by the carbonate of soda to a clear blue solution, and then
buretting. He has had close results by this method.—I
am, See.,
J. L. Davies.
Hafod Isha Works, Swansea,
August 23, 1888.

DR.

PETERS’S AMERICAN
COPPER

METHODS

OF

SMELTING.

To the Editor of the Chemical News.
Sir,—I regret that I did not see the Chemical News
of the 31st ultimo in time to reply to the letter of W. M.
(Chemical News, vol. lviii., p. 10S).
W. M. has made a serious mistake in stating that I
took the concordant results of the electrolytic and iodide
processes as evidence of proof of the accuracy of the
latter, and a careful perusal of my article should have
prevented him falling into such an error. As a matter of
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faCt the accuracy of the iodide process was proved by a colour on exposure to the air.
Certain azo-derivatives,
series of experiments on known amounts of copper to such as the ponceau 3 R of Meister and Lucius, the
which various impurities were added, and these experi¬ orange 2 of Poirrier, and Bordeaux red, are also rapidly
ments are given in detail in my paper (Journal of the decolourised, but do not resume their colour on aeration.
Society of Chemical Industry, 1886, vol. v., pp. 52, 53), Nicholson blue and imperial violet are decolourised in a
while on p. 54 I give my views and those of other few days, whilst magenta, cochineal, and the natural
analysts regarding the ele&rolytical method.
Briefly, colouring-matter of wine resist for weeks.
statements are made to the effect that bismuth, silver, and
tin have been deposited with the copper, that ferric salts
delay the precipitation, and, finally, the second of the
Moniteur Scientifique, Quesneville.
propositions at the conclusion of my article runs as
Series 4, Vol. ii., July, 1888.
follows :—“ That for the wet assay of copper, in ores and
produdts generally, the iodide process (E. O. Brown’s
Natural and Artificial Manures.—W. L. Macadam.
modification) is the most reliable and accurate, but that —From the Journal of the Society of Chemical Industry.
the eledlro-deposition method may also be used where it
On Ultramarine.—Herbert Rawlins.—From the same
is desirable to have the results of two separate and
Journal.
distinct processes, it being noted that in certain cases
The Manufacture of Chlorine with Reference to
other metals are deposited with the copper.”
At the discussion on my paper the same doubts re¬ the Use of Magnesia in this Process and to its
Economy.—-Mr. Kingzett.—From the same source.
garding the reliability of the eledtrolytical assay were
expressed by other chemists, and in an article published
The Composition of Water.—Prof. T. E. Thorpe.—
in the Mining Journal (February 19th, 1887) I again refer From Nature.
to the subjedt in the following terms :—“ My doubts re¬
The Relative Densities of Hydrogen and Oxygen.
garding the reliability of the eledtrolytical process have —Lord Rayleigh.—From the Proceedings of the Royal
been confirmed. Copper may in some cases be accu¬ Society.
rately determined from solutions of copper ores and
The General Reactions in the Preparation of Soda,
produdts in acids, but the result is as a rule doubtful, and
Especially
as to the Quantities of Heat Consumed.
I find that most operators who use this method separate
the copper as completely as possible from other metals, — G. Lunge.—The author finds that the Leblanc process
then depositing it from the purified solution by the eledtric to effect the separation of hydrochloric acid and sodium
current. The process so modified possesses no advantage hydroxide in an aqueous solution employs fifteen times
over the iodide method, and any bismuth which may be the quantity of the heat which is theoretically necessary
present deposits with the copper and affedts the accuracy for resolving sodium chloride into sodium and chlorine.
of the results.
These objedtions to the eledtrolytical Apparently the ammonia process is more economical in
method are confirmed by a footnote on p. 83 of Lunge this respect, but it is only in appearance, since it furnishes
and Hurter’s “ Alkali-Makers’ Pocket-Book,” where it is neither free chlorine nor hydrochloric acid, and if we add
stated that the eledtrolytical method has not been adopted to the process the manufacture of these latter products,
at the Duisberg Copper-Works, because copper precipi¬ the total consumption of fuel will certainly not be less
than that of the Leblanc process. The energy required
tated the first time is not pure, and that two precipitations
cause more trouble than the subsulphide method, which to effect the separation of sodium chloride into its elements
it is admitted requires an arbitrary correction for the bis¬ is only a fraction of that which is consumed in the form
of heat in the two processes at present in use.
Hence it
muth and antimony present in pyrites.”
[
might
be
believed
that
the
electrolytic
decomposition
I therefore submit that my statements regarding the
relative value of the eledtrolytical and iodide processes might be effected by burning a much smaller quantity of
have been consistent throughout, while, with regard to coal sufficient to produce the needful sum of chemical
W. M.’s reference to the shrewdness and ability of energy in the form of electricity. Unfortunately this is
American analysts, constituting a strong argument in not the case in practice. The useful work obtained by
favour of the eledtrolytic process, I am content to refer the intervention of electricity costs at present much more
him to the extradts I have given from Dr. Peters’s work, than the indirect means of decomposition now in use.
and to ask if the results there given would be considered This is owing to the losses of energy in the boilers, the
steam-engine, the dynamo, to polarisation, and other
satisfactory by any English analyst ?—I am, &c.,
causes not yet understood. The manufacture of soda by
James W. Westmoreland.
electricity, by the conversion of the current into chemical
Leeds, September 8, 1888.
energy, is one of those problems which the future will
certainly solve.
Neither the Leblanc nor the Solvay
process is industrially perfect. As regards the complete
utilisation of the materials employed, the Solvay process
is certainly more rational than that of Leblanc.

CHEMICAL

NOTICES FROM
SOURCES.

FOREIGN

Note.—All degrees of temperature are Centigrade unless otherwise

expressed

Comptes Rendus Hehdomadaires des Seances de VAcademie
des Sciences. Vol. cvii., No. 8, August 20, 1888.
The Vapour Tension of Alcoholic Solutions.— F.
M. Raoult.—The author concludes that for metallic salts
as well as for organic bodies the relative decrease of the
vapour tension produced by 1 mol. of the substance in
100 mols. of alcohol is approximatoly constant and is very
close upon o-oro4.
Action of Micro-Organisms on Colouring-Matters.
—J.Raulin.—The microbia of fermentation adt by hydrogen¬
ation not merely upon extract of indigo. Logwood, orchil,
and safranine are decolourised rapidly, and resume their

Natural Occurrence of Copper Antimonide.—Laist
and Norton.—From the Chemical News.
Contribution to the Study of Grain and of Bread.
—Dr. Michael Popow.—The possibility of nourishment
entirely by bread may be realised if the equilibrium of
nitrogen is preserved. The rye-bread of Russia, though
fairly rich in nitrogenous matters, contains much cellulose
and acid. The rye-bread of the country contains more
cellulose than that of the towns, and is less nutritious.
On Chromium Mordants.— L. Whiteley.— The
author’s results have previously been published in
England.
Characteristic Reactions of Artificial Colouringmatters.—Weingaertner and Zetter.—This useful memoir
does not admit of abstraction.
New Antiseptics : Creoline.—V. Gerlach and R.
Friihling.—Gerlach maintains that the germicide proper-
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ties of creoline are incomparably more marked than those
of phenol. Fruhling declines to give an opinion on its
antiseptic efficacy.
New Process for the Determination of Alcohol.—
B. Roese.—This paper will be inserted in full.
Determination of Nitric Acid in Wine.— E. Poliak
(Chemiker Zeitung).— One' centigrm. diphenylamine is
dissolved in 10 c.c. of dilute sulphuric acid (1 part pure
monohydrated acid and 3 parts water). It is diluted to
50 c.c. with strong sulphuric acid.
For each assay 2 c.c.
are poured into a small porcelain capsule. Meantime,
the wine has been concentrated and decolourised by eva¬
poration down to one-fifth over bone-black, previously
washed and ignited.
It is filtered through plugs of
asbestos, as filter-paper almost always contains traces of
nitric acid.
The author takes two capsules of porcelain,
each containing the reagent, and pours into each three to
six drops of the wine prepared as above. If no blue coloura¬
tion appears in ten minutes the absence of nitric acid is
proved. Two out of twenty-five samples of pure wine
gave a very feeble blue tint at the end of ten minutes. It
thus appears that perfedtly pure wines may contain traces
of nitric acid, but in wines diluted with water the colour
is much more intense and rapid.

MISCELLANEOUS.
British Association for the Advancement of
Science.—The following are the names of the Officers
and Committee of Sedtion B (Chemical Science) of the
Bath Meeting of the British Association :—
President.—Prof. W. A. Tilden, D.Sc., F.R.S., V. P.C.S.
Vice-Presidents.—Prof. H. E. Armstrong, Ph.D., F.R.S.;
J. H. Gladstone, Ph.D., F.R.S.; Prof. T. Sterry Hunt,
F.R.S. ; Prof. W. Odling, M.B., F.R.S.; W. H. Perkin,
Ph.D., F.R.S. ; Prof. J. Emerson Reynolds, M.A., F.R.S.,
M.R.I.A.; Sir H. E. Roscoe, B.A., LL.D., F.R.S.;
W. T. Russell, Ph.D., F.R.S. ; Prof. A. W. Williamson,
LL.D., F.R.S.
Secretaries.—Prof. H. B. Dixon, M.A., F.R.S. ; H. Fors¬
ter Morley, M.A., D.Sc. (Recorder); R. E. Moyle, B.A. ;
Dr. W. W. J. Nicol, M.A., F.R.S.E.
Committee.—Sir F. A. Abel, F.R.S. ; Prof. RobertsAusten, F.R.S.; Dr. G. H. Bailey; Prof. P. P. Bedson ;
C. H. Bothamley;
Sir I. Lowthian Bell, F.R.S.;
P. Braham; Vaughan Cornish ; Prof. Dunstan ; T. Fairley; A. E. Fletcher ; A. G. Vernon Harcourt, F.R.S.;
Prof. E. Kinch; Prof. H. M'Leod, F.R.S. ; Prof. R. Meldola, F.R.S.; M. M. Pattison Muir; Prof. Pickering;
Dr. A Richardson ; Prof. Ramsay, F.R.S. ; Dr. A. Scott;
Prof. A. Smithells ; Prof. H. L. Snape ; H. W. Smith;
John Spiller ; Prof. C. M. Thomson; W. Thomson;
Thomas Turner ; V. H. Veley ; G. Ward ; R. Warington,
F.R.S.
Delegate Member.—J. Brown.
The Papers brought before the Se&ion were as follows:—
President’s Address.
Report of the Committee on the Adtion of Light on the
Hydracids in the presence of Oxygen.
Report of the Committee on the Bibliography of So¬
lution.
Report of the Committee on the Properties of Solutions.
Report of the Committee on the Influence of Silicon
on the Properties of Steel.
Report of the Committee on a Uniform System of
Recording the Results of Water Analysis.
Prof. Sterry Hunt, F.R.S.—On the Study of Mineralogy.
Dr. G. Johnstone Stoney, F.R.s'.—On the Logarithmic
Law and its connedtion with the Atomic Weights.
Rev. A. Irving.—Notes on Dissociation.
J. E. Marsh.—On Camphoric Acid.
1
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J.E. Marsh.—On Van’t Hoff’s Hypothesis and the
Constitution of Benzene.
Discussion on the Chemical Problems presented by
Living Bodies, opened by Prof. Michael Foster, F.R.S.
Dr. Alex. Scott.—The Atomic Weight of Oxygen.
Prof. H. B. Dixon and H. W. Smith.—The incomplete¬
ness of Combustion in Explosions.
Dr. IV. W. f. Nicol.—A new Gas Analysis Apparatus.
Dr. W. Bott.—The Determination of Vapour Densities
at High Temperatures and under Reduced Pressure.
Prof. P. P. Bedson.—Exhibition of a Photograph of a
Hydrogen and Chlorine Bulb, produced by the Flash of
Light which caused its Explosion.
J. Joly, M.A.—On the Formation of Crystals of Cal¬
cium Oxide and Magnesium Oxide in the Oxyhydrogen
Flame.
The Report of the Committee on the Teaching of
Chemistry.
Rev. A. Irving.—Chemistry as a School Subjedh
Discussion on Valency, opened by Prof. H. E. Arm¬
strong. F.R.S.
Prof. R. Meldola, F.R.A.—Evidence of the Quantivalence of Oxygen derived from the study of the Azonaphthol Compounds.
Prof. Sterry Hunt, F.R.S.— Theory of Solution.
A. P. Laurie.—The Composition of Copper-Tin Alloys.
John Spiller.—Analysis of Ancient Mortar from the
Roman Wall of London.
V. H. Veley.—Adlion of Acids on Copper.
Fred. Bale.—Recovery of Ammonia and Chlorine in the
Ammonia-Soda Process.
Report of the Committee on Isomeric Naphthalene
Derivatives.
Dr. J. H. Gladstone and W. J. Hibbert.—Note on
Molecular Weight of Caoutchouc and other Colloids.
Prof. J. Emerson Reynolds.—Some New Silicon Com¬
pounds.
Prof. J. Emerson Reynolds.—Some New Thiocarbamide
Compounds.
Prof. J. W. Langley.—Proposed International Stand¬
ards of Iron and Steel.
Dr. A. Richardson.—Adlion of Light on Water Colours.
Dr. William Bott and J. B. Miller.—On Pyrocresols.
Profs. Ramsay and Young.—On the Expansion, Vapour
Pressures, and Vapour Densities of Water within a Large
Range of Temperature.

NOTES

AND

QUERIES.

%* Our Notes and Queries column was opened for the purpose of
giving and obtaining information likely to be of use to our readers
generally. We cannot undertake to let this column be the means
of transmitting merely private information, or such trade notices
as should legitimately come in theadvertising columns.
Solubility of Fatty Acids.—Can any of your readers tell me if
the fatty acids of palmitin, stearin, and olein are slightly soluble in
hot di ute sulphuric acid of the strength of I of acid in 20 of water; if
so, to what extent ?—D. W. Murch.

PATENTS, DESIGNS, & TRADE MARKS ACT, 1883.
In the Matter of Letters Patent granted to Charles Wigg, of Walmer Buildings, Water Street, Liverpool, in the County of Lancaster,
for “ Improvements in the manufacture of bicarbonate of soda and
in apparatus therefor,” dated 29th June, 1887, No. 9227.

VfOTICE IS

HEREBY GIVEN that the

Lx
said C. Wigg has applied for leave to amend the Specifi¬
cation numbered as above.
A copy of the Specification as proposed to be amended can be
inspected at the Patent Office ; and particulars of the proposed
amendment were set forth in the Official Journal of the Patent Office
issued on the 8th of September, 1888.
Any person intending to oppose the said application must leave
notice of objtdlion thereto (on Form G) at the Patent Office,
25, Southampton Buildings, London, W.C., within one Calendar
month from the date hereof.
Dated this 8th day of September, 1888.
(Signed)
H. READER LACK, Comptroller-General.

Advertisements.
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NOTICE.
The STUDENTS' NUMBER of the Chemical
News will he published on Friday, September
'list. Gentlemen holding official positions in
the Universities, Medical Schools, &=c., of the
United Kingdom, where Chemistry and Physi¬
cal Science form a part of the education, who
have not yet forwarded the necessary informa¬
tion to our Office for publication in that
Number, will confer a favour by sending it
with the least possible delay.
Advertisements for this Number should reach
the Office not later than Wednesday, the igth
prox.
1

■-----— j
fjWENS

COLLEGE, Victoria University,

Vy
MANCHESTER.
CHEMISTRY COURSE.—Full particulars of this Course, quali¬
fying for the Vidtoria University DEGREES in CHEMISTRY and
the COLLEGE TECHNOLOGICAL CHEMISTRY Certificate,
will be forwarded on application.
The Session commences Odtober 2nd.
H. W. HOLDER, M.A., Registrar.

The

THOMAS FARMER
(Established

DUNSTER

HOUSE,

&

CO.,

1778),
MARK

LANE,

LONDON,
MANUFACTURERS OF

PURE SULPHURIC ACID,
PURE & COMMERCIAL NITRIC ACID
PURE HYDROCHLORIC ACID.
Wholesale Price List on application.

PETROLEUM JELLY,
EQUAL TO AND CHEAPER THAN VASELINE.

SANITARY

FLUID

AND

SHEEP

'

DIP,

THE CHEAPEST AND BEST DISINFECTANT.
GREASE, PITCH, A8PHALTE, AND ALL PRODUCTS OF TAR AND

RESIN.

Samples and Prices on application.

GRINDLEY AND CO.

POPLAR

LONDON

E.

London Hospital and Medical College,
MILE END, E.

The SESSION 1888-89 will commence on Monday, Odtober 1st,
1888. The new buildings which were opened by T.R.H. the Prince
and Princess of Wales, on May 21st, 1887, afford more than double
the accommodation which was provided formerly
Four Entrance Scholarships, value £60, £40, £30, and £20, wil be
offered for competition at the end of September to new students. Fees
for ledtures and hospital pradtice, 90 guineas in one payment, or 100
guineas in three instalments.
All resident and other hospital ap¬
pointments are free, and the holders of all the resident appointments
are provided with rooms and board entirely free of expense.
The
resident appointments consist of five house physiciancies, five house
surgeoncies, one accoucheurship, and one receiving-room officer;
one senior dresser to out patients, dressers and maternity pupils also
reside in the Hospital. Special classes for the preliminary scientific
and Intermediate M.B. Examinations of the University of London
and for the Primary and Pass Examinations for the Fellowship of
the Royal College of Surgeons of England are held throughout the
year. Special entries may be made for medical and surgical pradtice.
The London Hospital is now in diredt communication by rail and
tram with all parts of the metropolis, and the Metropolitan, Metro¬
politan Distridt, East London, and South Eastern Railways have
stations within a minute's walk of the Hospital and College.
For prospedtus and particulars apply, personally or by letter, to
MUNRO SCOTT, Warden.

WILLIAM

FOX,

Analytical

LABORATORY:
TOWER STREET, LONDON.

4, GREAT

Chemist,
E.C.

Analyses of Oils, Pigments, Varnishes, &c.

Water-Glass,

or Soluble Silicates of

Soda

and Potash, in large or small quantities, and either solid
or in solution, at ROBERT RUMNEY’S, Ardwick Chemical
Works, Manchester

Oilicates of Soda and Potash in the state of
VJ Soluble Glass, or in CONCENTRATED SOLUTION of first
quality, suited for the Manufadture of Soap and other purposes
supplied on best terms by W. GOSSAGE and Sons, Soap
Works, Widnes, Lancashire.
London Agents, COSTE and Co., ig and 20, Water Lane, Tower
Street, E.C.. who hold stock ready for delivery.

MICA.

F. WIGGINS & SONS, 10, Tower Hill, London, E.
IM S ORTERS AND MERCHANTS,
M anufacturers of Mica Goods for Philosophical and ALL purposes.
Contractors to Her Majesty’s Government.

JyJR.
ASSAYER

J.

S.

AND

MERRY’

ANALYTICAL CHEMIST

S W A N S E A

EMPTY PETROLEUM BARRELS.
RECEIVING WHARVES.
EAST.BOW—ATLANTIC

WHARF

SOUTH....OLD KENT ROAD, WESTERN WHARF.
RIVER ....MILLWALL, ST. ANDREWS WHARF.
Empties may also be delivered for our account to
PALMER’S WHARF, BETHNAL GREEN.
THAMES HAVEN PETROLEUM WHARF, THAMES
HAVEN.
Or ANY RAILWAY DEPOT WITHIN 4 MILES OF THE
ROYAL EXCHANGE, LONDON.
N.B.—All Empties delivered at a Railway Depot as above will be
colledted at our Expense. No charge to the Sender.
The same price paid for Russian as for American Empties.
Our Price To Day is 3s- 6^-> delivered at a Railway Depot
in London.

Special Terms offered to Collectors and Costermongers.
Parcels of 15 barrels and over colledted at sellers’ own premises if
within 4 miles of the Royal Exchange, London, and the same price
given as would be paid by other receivers for delivery at their wharf.
NOTICE.—In the case of Empties sent for our account to a Railway
Depot or to Palmer’s or Thames Haven Wharf, please advise
us when sending, and mark the barrels with K tn yellow
paint, so that we can recognise them.
In the case of sellers wishing us to colledt from their own
premises, we shall be glad of two days’ notice.
DEDUCTIONS FOR DAMAGE—Broken Chimb or Stave 6d..
broken Head 6d. to is. 6d. according to extent of damage.

THE KEBOSE^E COMPANY, LIMITED,
26, GREAT ST. HELENS, LONDON, E.C.

IMPORTERS OF RUSSIAN PETROLEUM.
August 27th, 1888.
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STUDENTS.

We have repeatedly in our “Students’ Number”
attempted to give some hints to those who are
desirious of acquiring a knowledge of chemistry. To
what extent our advice has been taken tve know not.
We have always insisted upon the importance of
thoroughness and accuracy, and have advised all
who have the necessary opportunities not to rest
content with a mere verbal knowledge of the subject,
but to qualify themselves as far as possible for original
investigation. Perhaps such advice was unpalatable :
perhaps it was rejected of compulsion as clashing
with the great aim of the English student, to “ pass.”
Be this as it may, the conviction seems spreading
that our method of teaching chemistry,— and by a
parity of reasoning the other physical and natural
sciences,—is scarcely what might be either desired
or expedted. With all the increased attention latterly
paid to chemistry, with all our schools and classes
and laboratories and manuals,—which are indeed
legion,—and with all our everlasting examinations
we make little head-way. We have not yet recovered
our lost supremacy in the chemical arts, and
foreigners still occupy among us not merely profes¬
sorial chairs but the most important posts in our
manufadturing establishments.
We have always maintained that examinationism,
with its appendage “ payment by results,”—so-called
—is, if not the cause, at least one of the main causes
of our unsatisfadtory position.
We are told, ever
and anon, that examinationism is the great foe to
originality.
Now it is interesting to note that in the Chemical
Sedtion of the British Association a paper has just
been read on our method of teaching chemistry, the
conclusion being arrived at that it is not satisfactory.
We begin too often with abstractions, such as atoms
and molecules, and in so doing we reverse the order
of nature. Nay, even the elements are conceptions
not sufficiently concrete for the earlier lessons of the
pupil.
Why not begin with some compound, or
some naturally occurring and familar substance of a
kind which may interest the learner ? As an instance
we find mentioned by a contemporary, certain sub¬
stances in which boys take only too lively an interest;
to wit, squibs, crackers, and fire-works in general.
Now sulphur is certainly to the chemist very much
what iron is to the engineer, the starting-point for
his operations. For all that we mistrust the intro¬
duction of pyrotechny as the first step in chemistry.
Boys already mutilate and damage themselves every
autumn to no small extent, and sadly interfere with
the peace of mind of their mature relatives. Again,
danger to the youthful experimentalist being al¬
together ignored, we might ask whether the attention
of inventors is not already turned to an unprecedented
and increasing degree to the concoCtion of novel ex¬
plosives, and whether it would be desirable to give
any further impulse to this tendency ? Surely some
other branch of applied chemistry might be found
equally instructive and more free from objections.
What of colour chemistry ? Numbers of boys have
a propensity for dyeing, staining, and colouring, or,
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as their mothers and sisters call it, messing and
smearing.
Could not this inclination be usefully
directed ? All this, however, we must confess is not
so much advice to students as suggestion to teachers ;
and the English teacher and even college professor
enjoys little Lelirfreilieit. He cannot, like his German
colleague, teach chemistry according to the dictates
of his own judgment and the results of his own ex¬
perience.
He must conform to some “ syllabus ”
under well-known penalties.
Yet we still wonder
that our chemical schools are not sufficiently fruitful
in discoverers!

UNIVERSITIES AND COLLEGES.
UNIVERSITY

OF

LONDON.

Candidates for any Degree granted by this University
are required to have passed the Matriculation Examina¬
tion, and all candidates for Matriculation will henceforth
be required to comply with the following instructions:—
(1) Not less than five weeks before the commencement of
the Examination every candidate must apply to the
Registrar, by letter, for a Form of Entry, which, together
with all particulars respecting the arrangements for the
Examination, will be sent to him immediately on receipt
of the application.
(2). This form, duly filled up, must
be returned to the Registrar not less than four weeks
before the commencement of the Examination, and with
it, in the same cover, must be sent (a) the candidate’s
cert ficate of age, and (b) his fee for the Examination. No
candidate’s name will be placed on the list of candidates
unless his form of entry, certificate of age, and fee shall
have been received at the University on or before the
fourth Monday before the commencement of the Examina¬
tion.
As soon as possible after the closing of the list,
and not previously, each candidate’s certificate and fee
will be acknowledged, his certificate will be returned, and
a Number, by which he is to be designated throughout
the Examination, will be assigned to him.
The Fee for this examination is £2.
There are two Examinations for Matriculation in each
year ; one commencing on the second Monday in January,
and the other on the third Monday in June.
The
Examination is conducted by means of Printed Papers;
but the Examiners are not precluded from putting, for the
purpose of ascertaining the competence of the candidates
to pass, viva voce questions to any candidate in the sub¬
jects in which they are appointed to examine.
Candidates are not approved by the Examiners unless
they have shown a competent knowledge in each of the
following subjects :•—Latin.
Any one of the following
Languages : — Greek, French, German, Sanskrit, or
Arabic.
The English Language, English History,
with the Geography relating thereto.
Mathematics.
Mechanics.
One of the following branches of Experi¬
mental Science:—Chemistry, Heat and Light, Magnetism
and Electricity.
The Examination in Chemistry is—Chemistry of the
Non-metallic Elements ; including their compounds—
their chief physical and chemical characters—their pre¬
paration—and their characteristic tests.
A Pass Certificate, signed by the Registrar, will be
delivered to each candidate who applies for it, after the
Report of the Examiners has been approved by the Senate.
If in the opinion of the Examiners any candidates in
the Honours Division of not more than twenty years of
age at the commencement of the Examination possess
sufficient merit, the first among such candidates will
receive an Exhibition of thirty pounds per annum for
the next two years ; the second among such candidates
will receive an Exhibition of twenty pounds per annum for
the next two years ; and the third will receive an Exhibi¬
tion of fifteen pounds per annum for the next two years ;
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such exhibitions are payable in quarterly instalments, ^ Monday in July ; and once for Pass Candidates only, com¬
provided that on receiving each instalment the Exhibi¬ mencing on the third Monday in January.
tioner declares his intention of presenting himself either
No candidate shall be admitted to this Examination
at the two Examinations for B.A.,or at the two Examina¬ unless he shall have passed the Matriculation Examina¬
tions for B.Sc., or at the Intermediate Examination in tion, nor unless he have given notice of his intention to
Laws, or at the Preliminary Scientific M.B. Examina¬ the Registrar at least one calendar month before the
tion, and Intermediate Examination in Medicine, within commencement of the examination.
three academical years from the time of his passing
The Fee for this examination is Five Pounds.
the Matriculation Examination.
Examination in Subjects relating to Public Health.
Under the same circumstances, the fourth among such
A Special Examination will be held in December in
Candidates will receive a prize to the value of ten
subjects
relating to public health.
pounds in books, philosophical instruments, or money ;
No candidate is admitted to this Examination unless he
and the fifth and sixth will each receive a prize to the
value of five pounds in books, philosophical instruments, has passed the Second Examination for the Degree of
Bachelor of Medicine in this University at least one year
or money.
previously;
nor unless he shall have given notice of his
Any candidate who may obtain a place in the Honours
Division at the Matriculation Examination in January is intention to the Registrar at least two calendar months
admissible to the Intermediate Examination either in before the commencement of the Examination.
The Fee for this Examination is £5.
Arts or in Science in the following July.
Intermediate Examination in Science.

The Intermediate Examination in Science will be held
in July, .1889.
No candidate (with the exception of such as have
obtained Honours at the Matriculation Examination in
the preceding January) is admitted to this Examination
within one academical year of the time of his passing the
Matriculation Examination.
The Fee for this Examination is £3.
Examination for Honours.
Candidates for Honours in Chemistry will be examined
in Inorganic Chemistry, treated more fully than in the
Pass Examination. In addition, they will be examined
practically in Simple Qualitative Analysis. This Exmination will consist of six hours’ examination by
two printed papers and of six hours’ practical work.
In the Examination for Honours, the Candidate, not
being more than 22 years of age at the commencement of
the Pass Examination, who most distinguishes himself
will receive an Exhibition of ^40 per annum ior the next
two years.
B.Sc. Examination.
The B.Sc. Examination will be held in October.
Candidates for this Examination are required to have
passed the Intermediate Examination in Science at least
one academical year previously.
The Fee for this Examination is £3.
Examination for Honours.
The examination for Honours in Chemistry will take
place on Monday and Tuesday in the week following the
Examination for Honours in Mathematics ; on Monday by
printed papers (chiefly on Organic Chemistry), and on
Tuesday by practical examination in Qualitative ar.d
Quantitative Analysis.
The candidate, being not more than 23 years of age,
who most distinguishes himself in Chemistry, will receive
^50 per annum for the next two years, with the style of
University Scholar.
•
Doctor of Science.

The examination for the Degree of DoCtor of Science
takes place annually within the first twenty-one days of
June.
No candidate is admitted to the examination for the
Degree of D.Sc. until after the expiration of two Aca¬
demical Years from the time of his obtaining the Degree
of B.Sc. in this University.
The Fee for this Examination is £10.
Preliminary Scientific (M.B.) Examination.*

This Examination takes place twice in each year,—
once, for Pass and Honours, commencing on the third
* Candidates who pass in all the subjedts of the Preliminary Scien¬
tific (M.B.) Examination, and also pass at the same time in the Pure
and Mixed Mathematics of the Intermediate Examination in Science,
or who have previously passed the Intermediate Examination in
Arts, are admissible to the B.Sc. Examination,

UNIVERSITY

OF

OXFORD.

Waynflete Professor of Chemistry.—W. Odling, M.A.,
F.R.S.
Every Student must reside in one or other of the Col¬
leges or Halls, or in licensed lodgings, for a period of three
years, passing at least two examinations in Arts, and one
in either Mathematics, Natural Science, Law, Modern
History, or Theology, when, if he obtain a first, second,
or third class, he can take his B.A. Degree; if he do not
gain such honour he has to pass a third examination in
Literis Humanioribus.
The fee for students working in the Laboratory for
three days in the week during the Term is £3 ; for
students working every day, £3.
Scholarships of about the value of £75 are obtainable
at Christ Church, Magdalen, and other colleges, by com¬
petitive examination in Natural Science.
More detailed information may be obtained from the
University Calendar; from the professors; and from the
Sub-Librarian in the Radcliffe Library or the Museum.
UNIVERSITY

OF

CAMBRIDGE.

Professor of Chemistry.—G. D. Liveing, M.A., F.R.S.
Jacksonian Professor of Natural and Experimental Phi¬
losophy.—J. Dewar, M.A., F.R.S.
The Student must enter at one of the Colleges, or as a
Non-collegiate Student, and keep terms for three years by
residence in the University. He must pass the previous
examination in Classics and Mathematics, which may be
done in the first or second term of residence, or, through
the Oxford and Cambridge Schools Examination Board,
or through the Senior Local Examinations, before
commencing residence.
He may then proceed to take
a Degree in Arts, either continuing mathematical and
classical study, and passing the ordinary examinations for
B.A., or going out in one of the Honour Triposes.
The scholarships, ranging in value from £20 to £&o
a year, are chiefly given for mathematical and classical
proficiency. Scholarships are given for Natural Science
in Trinity, St. John’s, St. Peter’s, Clare, Christ’s, Sidney,
Pembroke, Caiup, and Downing Colleges ; the examina¬
tions being at Easter, and in June and October.
The Chemical Laboratory of the University is open
daily for the use of the Students. The Demonstrators
attend daily to give instructions.
Non-collegiate Students are allowed to attend certain
of the College Lectures and all the Professors’ LeClures,
and have the same University status and privileges as the
other Students. Full particulars may be obtained by
forwarding a stamped directed envelope to the Assistant
Registrar, Cambridge, or from the Cambridge University
Calendar.
UNIVERSITY OF DUBLIN.
Trinity College.

Professor of Chemistry.—J. Emerson Reynolds, M.D.
F.R.S.
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Assistant Lecturer.—Augustus E. Dixon, M.D., F.C.S.
Demonstrators.— William Early, F.I.C., and Emil A.
Werner.
The general Laboratories now include working accom¬
modation for 120 Students, and the Quantitative and
Research Laboratories for about 40 Students. The new
LeCture Hall provides full accommodation for34o Students.
LeCtures will commence about November 1st.
The Laboratories and the LeCtures of the Professor of
Chemistry can now be attended by Students who do not
desire to reside in the University or proceed to its Degrees.
The full Course of General and Analytical Chemistry
occupies three years, but a Student is free in his third year
to devote most of his time to a special department of
Pure or Technical Chemistry.
Students can enter for
any portion of the Course. The following Ledtures are
delivered:—
1. Inorganic Chemistry and Chemical Philosophy. —
Elementary, first year ; advanced, second year.
2. Organic Chemistry. — General, second year;
ad¬
vanced, third year.
3. Metallurgy.—A Course for Engineering and Tech¬
nical Students.
The Laboratories are open every day from 10 to 5
o’clock (except Saturdays, when they close at 1 o’clock).
The Summer Course of Practical Chemistry for Medical
Students begins during the first week in April and termi¬
nates with the first week in luly.
KING’S COLLEGE.
(Department of Engineering and Applied Science.)

Professor of Chemistry.—J. M. Thomson, F.C.S.
Demonstrator of Practical Chemistry.—G. S. Johnson,
F.C.S.
Assistant Demonstrator.—Herbert Jackson, F.C.S.
On Tuesday and Thursday at 10.20 a.m. Students of the
First Year are admitted to the Course of Theoretical and
Applied Chemistry. The Course commences with a View
of the Forces which concur to the produdtion of Chemical
Phenomena, after which the laws of Chemical Attradlion
are discussed, and the Non-metallic elements and their
principal Compounds are described.
The Metals and their principal compounds are next
examined, care being taken to point out the applications
of the Science to the Arts ; and the processes of the
different Manufactures and of Domestic Economy are
explained and illustrated.
Examinations of the Class, both viva voce and by
written papers, are held at intervals during the course at
the usual LeCture hour.
Second Year.—Students attend in the Laboratory twice
a week, on Tuesday and Friday, at 10.20, and they go
through a course of Manipulation in the most important
operations of Chemistry, including the first steps of
Analysis.
Any Student of this Department may be admitted to
this Class at any period of his study on payment of an
extra fee.
Experimental and Analytical Chemistry in the Labora¬
tory.—The objeCt of this Class is to afford to Students
who are desirous of acquiring a knowledge of analysis, or
of prosecuting original research, an opportunity of doing
so under the superintendence of the Professor and De¬
monstrator ; Students may enter, upon payment of extra
Fees, at any time except during the vacation, and for a
period of one, three, six, or nine months, as may best suit
their convenience. The laboratory hours are from ten till
four daily, except Saturday, on which day the hours are
from ten till one.
In addition to the Laboratory Fee, each Siudent defrays
the expenses of his own Experiments. The amount of )
this expense, which is comparatively trifling, is entirely
under his own control.
Special hours and fees are arranged for the convenience
of such Third Year Students as wish to study Analytical
Chemistry.
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Fees.—Chemistry per term, £3 8s. od. ; per ann.,
£8 8s. od. ; Practical Chemistry per term, £\ 4s. od. ; per
ann., £10 10s. od.; Experimental and Analytical Chemistry
—One Month (daily attendance), £4. 5s. od.; Three
Months (daily attendance), ;£io 10s. od. ; Six Months
(daily attendance), £18 18s. od.; Nine Months (daily
attendance), £26 5s. od. A student taking a month’s
ticket may attend daily during 1 month, or 3 days a week
during 2 months, or 2 days a week during 3 months.
Rules as to Admission of Students.
I. The Academical Year consists of Three terms :
Michaelmas Term, from beginning of October to the week
before Christmas ; Lent Term, from the middle of January
to the week before Easter; Easter Term, from Easter to
the beginning of July.
II. The days fixed for the Admission of New Students
in the Academical Year 1888-89, are Tuesday, October
2, Wednesday, January 16, and Wednesday, May 1.
Metallurgy.

Professor.—A. K. Huntington, F.I.C., F.C.S., &c.
The following subjects are treated of in the LeCtures:
The Selection and Economic Preparation of Fuel and of
Refractory Materials ; the methods by which metals are
obtained from their ores, and the means by which they
are rendered suitable for the various requirements of the
Arts.
Particular attention is made to the study of the Nature
and Properties of Metals and Alloys available for Con¬
structive Purposes.
In the Metallurgical Laboratory, which is always open
during College hours, the relation between the Chemical
Composition of Metals and their Mechanical Properties
may be studied by the aid of Testing Machinery. The
instruction given to each student is regulated by his
special requirements.
Photography.

Lecturer.—J. M. Thomson, F.R.S.E., F.C.S.
Arrangements are made for a complete Course of
Instruction in Photography to the students of the third
year.
A glass house has been ereCted, and in connection
with it a Laboratory for the preparation of Photographic
Chemicals. Students entering to this department will be
afforded every facility for practising the Art in all its
branches.
In addition to the regular College Course in Photography
occasional classes are formed, consisting each of about
six gentlemen, who meet twice a week.
The fee for
private instruction is £5 5s. for ten lessons, or £10 10s.
for three courses.
There is in every case a charge of £1
each course for chemicals.
Evening Classes.

Classes for Evening Instruction in various subjects are
held during the months from October to March, inclusive,
and during the months of April, May, and June.
UNIVERSITY COLLEGE.
Faculty of Science.

Professor.—William Ramsay, Ph.D.
Assistant Professor.—R. T. Plimpton, Ph.D.
Assistants.—S. Rideal, D.Sc., F.C.S., N. Collie, Ph.D.
The Session is divided into three Terms, as follows, all
the dates being inclusive :—
First Term, from Thursday, October 4th, until Friday,
December 21st;
Second Term, from Tuesday, January 8th, 1889, till
Saturday, March 23rd ;
Third Term, for LeCtures, from Monday, March 25th, till
Tuesday, June 18th.
Class Examinations occupy about
ten days, beginning on Wednesday, June igth.
Students, who having entered in October do not intend
to present themselves in all three subjects at the July Pre¬
liminary Science Examination, should during the first
term confine their attention to Chemistry, and take this
subject alone at the January Examination.
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Students entering in January should take Physics and
Biology at the July Examination, and Chemistry at the
succeeding January Examination.
Junior or Matriculation Course.
Tuesday, Thursday, and Saturday, at 10, commencing
October 4, 18S8, and April 2nd, 1S89. Fee :—£4 4s.
These Courses will each consist of about thirty lessons,
partly theoretical and partly practical, on the non-metallic
elements. Frequent exercises will be given.
Senior Course of Chemistry.
First and Second Terms : Inorganic.—The Class meets
four times a week: Mondays, Wednesdays, Fridays, and
Saturdays, at 9, for Lectures. Examinations, and Exercises.
Fee
For the Course, £7 7s.; Perpetual, £9 93.; for
the First or Second Terms, ^4 4s.
This Course and the'Practical Class cover the subject
as prescribed for the Preliminary Scientific (M.B.) and
Intermediate Examination in Science of the University of
London.
For the Preliminary Scientific Examination Students
who take the three subjects for that examination in July
attend during the First and Second Terms.
Advanced Course of Chemistry.
Second and Third Terms.—The class meets twice a
week, on Tuesdays and Thursdays, at 9.
The hour will
be altered by special arrangement with the class if
necessary.
Fee:—For the Course, £5 5s.; for the Second or Third
Terms, £3 3s.
This Course will be found suitable for those about to
proceed to graduation as Bachelor of Science in London
University, and to those who intend to choose Chemistry
as a profession.
Such students should also work in the
Laboratory during as many hours as they can spare.
Orgafiic Chemistry.
Tuesday, Thursday, and Saturday, at 10, in the Second
Term; and Monday, Wednesday, and Friday, at 9, in the
Third Term. The hour of meeting will be altered should
the class desire it.
This Course of Organic Chemistry is intended for those
who in studying the subject have not a Medical Examina¬
tion chiefly in view. Candidates for Honours at the
Int.M.B. are, however, recommended to attend this Course
during the Second and Third Terms, instead of the Special
Summer Course.
The Course includes the subjects required at the B.Sc.
Examination, Pass and Honours; but no previous ac¬
quaintance with Organic Chemistry will be expected of
those joining the Class.
Fee :—For the Course, £6 6s.; for a Term, £2 12s. 6d.
An Advanced Course for those engaged in prosecuting
research in Organic Chemistry will be held three times a
week during the Second Term. Fee, £2 12s. 6d.
Practical Class.
First and Second Terms, on Tuesday and Thursday, at
ii.
Fee, including cost of materials, £3 5s.; for a Second
Course, £3 3s.
The Course includes the Practical Chemistry required
at the Preliminary Scientific and Intermediate Science
Examinations.
Senior Practical Class.
Saturdays from 10 to 12 during the Third Term, and
two other hours to be arranged.
Fee :—(Including cost of materials) £5 5s.; for a Second
Course, £3 3s.
Analytical and Practical Chemistry.
The Laboratory is open daily from 9 a.m. to 4 p.m.,
Saturdays excepted, from October until the middle of
July, with a short recess at Christmas and at Easter.
Fees: for the Session, £26 5s.; six months, ^ji8 18s.;
three months, ^10 10s. ; one month, £\ 4s.
Three specified days a week :—for the Session, ^15 15s.;
sjx months, £11 ns.; three months, £6 6s. ; one month,
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£2 12s. 6d., exclusive of expense of materials.

Students
may enter at any period of the Session.
The Laboratory Course includes the Practical Chemistry
required at the following Examinations of the University
of London :—Prel. Sci. (M.B.), Intermediate M.B., Inter¬
mediate Science, B.Sc.
Students who wish to attend the Laboratory and Classes
of Technical Chemistry may acquire here the requisite
preliminary knowledge of Practical Chemistry and Analysis.
When accompanied by, or preceded by, attendance on
the LeCtures on Chemistry and Organic Chemistry, the
Laboratory Course qualifies Students in the application of
Chemistry to Manufactures, Metallurgy, Medicine, or Agri¬
culture, &c.
There is also a Chemical Library containing the chief
Journals and Standard Works on’Chemistry.
A Gold Medal and Certificates of Honour are competed
for by Students entered for the Session.
The Tuffnell
Scholarship G£ioo for two years) will also be competed
for in the Session 1888-9.
Chemical Technology.
Professor.—Charles Graham, D.Sc., F. I.C.
Assistants.— C. J. Wilson, F.C.S., and A. C. Chapman,
F.C.S.
The Course of instruction in this Department is designed
to afford to Students who propose to devote themselves
to industrial pursuits in which Chemistry plays an im¬
portant part, or to prepare themselves for the profession
of Consulting Chemist, the instruction essential for their
success in their future line of work. It will also be
found of great value in two of the branches (Organic and
Inorganic Chemistry) in which the Degree of DoCtor of
Science can be taken at the University of London.
In the Session 1888-89,
is proposed to treat of the
following subjects:—
Heating and-Lighting.
Metallurgy.
The Chemistry of the Alkali trade.
Agricultural Chemistry.
Fees—for each Gourse, £2 2s.; for two Courses, £3 3s.
for the four Courses, £3 5s.
Coursesiof LeCtures will also^be delivered on the Che¬
mistry of Brewing (fee, £3 3s.), and on Chemistry in its
relation to Engineeringjand.AichiteCture (fee £2 2s.).
Laboratory of Chemical Technology.
The instruction in the
Laboratory£ of Chemical
Technology will consist of the examination and valuation
of raw materials used, and of the final products obtained
in various manufacturing industries, and of experimental
examination of the processes,; employed in the arts and
manufactures.
The Laboratories are open daily from g^a.m. to 4 p.m.,
from the 8th of October until the middle of July, with a
short recess at Christmas and at Easter.
Fees—for the Session, 25 guineas; six months, 18
guineas ; three months, 10 guineas; one month, 4 guineas
exclusive of the expense of materials.
Residence for Students.
Students can obtain residence at University Hall,
Gordon Square. Particulars can be obtained at the office
of the College.
NORMAL

SCHOOL

ROYAL

OF

SCHOOL

SCIENCE
OF

AND

MINES.

Professor.—T. E. Thorpe, Ph.D., B.Sc., F.R.S.
Assistant Professor.—F. R. Japp, M.A., Ph.D., F.R.S.
Demonstrators.—P. F. Frankland, Ph.D., B.Sc., and
H. Chapman Jones.
Assistants.—G. S. Newth, A. E. Tutton, and F. Guthrie.
The Normal School of Science at South Kensington is
intended, primarily, for the instruction of teachers, and of
students of the industrial classes selected by competition
in the examinctions of the Science and Art Department.
The Royal School of Mines is affiliated to the Normal
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School. Students entering for the Associateship of the
School of Mines obtain their general scientific training in
the Normal School. The instruction in the Normal
School is arranged in such a manner as to give the
Students a thorough training in the general principles
of
Science, followed
by
advanced instruction
in
one or more special branches of Science.
The As¬
sociateship is granted in certain divisions or lines
of study.
Students who go through any one of the
prescribed courses of instruction and pass the neces¬
sary Examinations receive a Certificate of Associateship
of the Normal School, or of the Royal School of Mines.
But students who are not candidates for the Associateship
are permitted to take up the course of instruction in one
or more special branches of science, and on passing the
examination receive a Certificate to that effect.
The
Associateship of the Normal School of Science is given
in one or more of the following divisions :—Mechanics,
Physics, Chemistrj’, Biology, Geology, and Agriculture,
and the Associateship of the Royal School of Mines in
Metallurgy and Mining.
The course of instruction, which lasts for three years,
is the same for all the divisions during the first year, after
which it is specialised in accordance with the Scheme
detailed in the Prospectus of the School.
The Session is divided into two Teims. The first Term
begins about the 4th of October and ends about the middle
of February. The second Term begins in the middle of
February and ends about the middle of June.
Examinations are held at the end of each course of in¬
struction and at such other periods as may be found neces¬
sary. On the results of these examinations the successful
candidates are arranged in two classes, first and second.
There are also “ Honours ” examinations for the subjects
of the third year, the successful candidate being
placed in order of merit.
A student obtains the
Associateship who passes in all the subjects of the first
two years and of the special division he selects for his
Associateship. A student who goes through the prescribed
course of instruction in any subject and passes the final
examination in it receives a certificate to that effect.
Students who do not wish to attend the lectures are
admitted for short periods to the laboratories, at the dis¬
cretion of the Professors. The fees for the laboratories
are £\ per month.
Students not entering for the Associateship are admitted
to any particular course of study, so far as there is room,
on payment of the fees shown in the following table, which
must be paid to the Registrar of the School before the com¬
mencement of each course.
Ledtures.

Chemistry
.
Physics
.
Biology with Botany
Geology with Mineralogy
Mechanics.
Metallurgy
.
Mining
.
Agriculture
.
Astronomical Physics ..

£

••
..
..

5
4
4

Laboratory.

£
!3
12
12

8
6
13
10

..

2

Mathematics and Mechanical Drawing £3 per term.
Geometrical Drawing, £3 per session. Freehand Draw¬
ing, £1 per term.
Thus the fees for the first two years amount to about
^75, and for the remainder of the course for the Asso¬
ciateship they vary from £30 to about £40.
Both the private and the State-aided students are re¬
quired to furnish themselves with certain instruments and
apparatus before the commencement of the courses.
These are enumerated in the syllabuses of the several
subjedts.
Officers of the Army, Navy, and Civil Service, recom¬
mended by their respective Departments, are admitted to
the Lectures and Laboratories at half the foregoing
charges.
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Associates of the Normal School of Science or of fche
Royal School of Mines have the privilege of free admis¬
sion to the Library and to all the courses of lectures.
Science teachers actually engaged in teaching who are
registered by the Science and Art Department as qualified
to earn payments for teaching Science may attend any
course of lectures on the payment of £1.
Several valuable Exhibitions, Scholarships, and Prizes
are attached to the studentship.
Summer Courses for Teachers.—Short courses of in¬
struction are given annually, about July, in different
branches of science for the benefit of teachers of science
schools in the country. The courses last three weeks.
About 200 teachers are admitted to them, and they re¬
ceive 3rd class railway fare to and from South Kensington,
and a bonus towards their incidental expenses of £3 each.
(See Science Directory.)
Working Men's Lectures.—Three courses of evening
lectures for working men will be given during the session
in Geology, Mechanics, and Metallurgy. The admission
to each course of six lectures will be 6d. The number
of tickets is limited by the size of the leCture theatre.
UNIVERSITY

COLLEGE

OF

WALES,

ABERYSTWYTH.
Professor.—H. LI. Snape, D.Sc., F.C.S.
The College is open to male and female students not
under the age of 15 years. The Session opened on Tues¬
day, September 8.
Lecture Cojirses.—Matriculation Course, during Lent
and Easter Terms. Intermediate Science Pass Course,
during Lent and Easter Terms.
Intermediate Science
Honours Course, during Lent and Easter Terms. B.Sc.
Course, throughout the Session.
Laboratory Courses.—Intermediate Science Pass Course,
Intermediate Science Honours Course, and B.Sc. Course.
The Fee for the whole Session, paid in advance, is £10;
if paid by single '1 erms, for the first Term of attendance
in each Session^; for the second Term, £3 10s. ; for
the third Term ^3. Any person wishing to attend single
classes may do so on payment of the sum of £i per
Term for each class.
Practical Chemistry.—The Laboratory is open to
Students daily during the Session from 10 a.m. to 1 p.m.,
and from 2 to 5 p.m., except Saturdays.
Special courses will be arranged for those Students who
intend following Medicine or Pharmacy, and every facility
will be given to those desirous of studying more especially
some one particular branch of Applied Chemistry.
Several valuable Scholarships and Exhibitions are
attached to the Studentship.
UNIVERSITY
AND

COLLEGE

OF

SOUTH WALES

MONMOUTHSHIRE.

Professor.—C. M. Thompson, M.A., D.Sc., F.C.S.
Demonstrator.—J. Tudor Cundall.
The Session commences October 1st, and terminates in
June, and is divided into three terms.
The Junior Course (delivered during the Michaelmas
term only) consists of about 55 ledtures, and will cover the
subjects prescribed for the London University Matricula¬
tion examination. Fee, £2 2s.
The Intermediate Course consists of 90 ledtures in con¬
tinuation of the Junior Series, and, together with labora¬
tory practice, will cover the subjedts required for the Inter¬
mediate Examination in Science and the Prel. Sci. (M.B.)
Examination of the University of London. Fee £3 3s.
The Senior Course includes some 90 ledtures devoted to
Organic Chemistry; Fee, £3 3s.
A course of 30 lectures on Qualitative and Quantitative
Analysis and Chemical Calculations. £r is.
The Laboratory Course may be modified to meet the
requirements of individual students wishing to obtain a
special knowledge in some branch of manufadturing or
industrial chemistrj'. Hours, 9 to 1 and 2 to 4.30; Satur-
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day, 9 to 1. Fees—Six hours per week, £3 3s. per session ;
twelve hours, £2 2s. per term; eighteen hours, £3 3s.
per term ; twenty-four hours, £4 4s. per term.
Professors Thompson and Parker are recognised by the
Universities of Edinburgh and Glasgow as teachers in
Chemistry and Natural History respedtively, so that
registered Medical Students can spend one year of their
course at the University College, Cardiff. The College is
also recognised as an institution at which two years of
the course for the degree of Bachelor of Science of the
University of Edinburgh may be spent.
Evening Lectures.—A course of Ledtures will be given
on Elementary Chemistry. The Laboratory will be open
on Monday evenings during the Michaelmas and Lent
terms.
At the entrance examination in September, and the
annual examination in June, several scholarships, &c.,
are awarded.
j A Hall of Residence for Female Students is attached to
the University, and new Chemical, Physical, &c., Labora¬
tories were opened by Sir William Grove in Odtober last.

Day Lectures.

Inorganic Chemistry.
The Course treats of the principles of Chemistry, and of
the Chemistry of the Non-Metals and Metals.
Ledtures will be given daily at g and 10 o’clock.
Organic Chemistry.
This Course will relate to the more important groups of
the Compounds of Carbon.
Ledtures will be given during the Second Term on
Tuesdays and Thursdays at 10 o’clock ; during the Third
Term on Tuesdays, Thursdays, and Saturdays at 10 o’clock.
Fee, £3 3s.
Practical Chemistry.—Laboratory Instruction.
The Laboratory will be open daily from 10 a.m. to 5
p.m., except on Saturdays, when it will close at 1 p.m.
Instruction will be given in the Laboratory in all branches
of Practical Chemistry, including Qualitative and Quanti¬
tative Inorganic and Organic Analysis, the preparation of
Chemical Products, and Inorganic and Organic Research.
Special facilities will be afforded to those who desire to
study Practical Chemistry as applied to the different pro¬
cesses employed in the Arts and Manufactures, and to
Scouring, Bleaching, and Dyeing.
The Laboratory is
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under the immediate supervision of the Professor and the
Lecturer.
Fees in Guineas—
6 Days a 5 Days a 4 Days a 3 Days a 2 Days a
Week. Week.
Week.
Week.
Week.

Per
,,
,,
,,

Session ..
Two Terms ..
One Term ..
Month ..

17
13
7
3

15
II

6

13
9
5

IO

2

2

7i

7*
5i

4

3

ii
Students may arrange to divide their days of laboratory
work into half-days.

3

Photographic Chemistry.
A Course of Lectures will be given by Mr. A. Richard¬
son, Ph.D., on Mondays at 10, which will cover the sub¬
ject as prescribed for the Technological Examination of
the City and Guilds of London Institute; fee, £1 is. for
each term. The Photographic Laboratory is open from
10 to 5 every Wednesday; fee, £3 3s. for each term. A
Course of Evening Lectures on the same subject will also
be given on Fridays at 7.
Evening

UNIVERSITY COLLEGE, BRISTOL.
Professor of Chemistry.—Sydney Young, D.Sc.
Lecturer.—Arthur Richardson, Ph.D.
The session 1888-89 will begin on Odtober 10. Lectures
and classes are held every day and evening throughout
the Session. In the Chemical Department ledtures and
classes are given in all branches of theoretical chemistry,
and instruction in practical chemistry is given daily in the
chemical laboratory. Excursions to some of the mines,
manufactories, and chemical works of the neighbourhood
are occasionally made. The department of experimental
physics includes various courses of lectures arranged pro¬
gressively, and practical instruction is given in the physical
and electrical laboratory. The Department of Engineering
and the Constructive Professions is designed to afford a
thorough scientific education to students intending to
become engineers, or to enter any of the allied professions,
and to suppletnent the ordinary professional training by
systematic technical teaching. This department includes
courses specially arranged for students intending to
become civil, mechanical, electrical, or mining engineers,
surveyors, or architects. Those who attend the mechanical
engineering course enter engineering works during the
six summer months, and, in accordance with this scheme,
various manufacturing engineers in the neighbourhood
have consented to receive students of the College into
their offices and workshops as articled pupils. Medical
education is provided by the Bristol Medical School, which
is affiliated to the College. Several Scholarships are
tenable at the College.

1

Lectures.

This course will consist ofTwo Lectures a week during
the First and Second Terms; they will be devoted to the
consideration of the general Principles of Chemistry and
Chemical Physics and the Chemistry of Non-Metallic
Elements. Special attention will be paid throughout to
those products which^have^a practical application in the
Arts and Manufactures.
Fee, 15s. for Two Terms ; 10s. for One Term.
Special Courses of Lectures will be given during the
First Term on the Chemistry of Potting, Tuesdays, at 8 ;
and during the Second Term on-Elementary Chemistry
as Applied to Brewing, Mondays, at 8.
Chemical Scholarship.— Among others, a Chemical
Scholarship of £25 is offered for competition.
With the approval of the Council of the Institute of
Chemistry students desiring to qualify as Associates may
pass through the requisite amount of study at this
College, which has also been approved as a centre for
the Practical Examination of the Institute.
MASON

SCIENCE

COLLEGE,

BIRMINGHAM.

Professor.—W. A. Tilden, D.Sc. Lond., F.R.S.
Assistant Lecturer.—W. W. J. Nicol, M.A., D.Sc.,
Edin.
Demonstrator.—Thomas Turner, F.C.S.
The Session will be opened on Monday, Odtober 1st,
1888.
Elementary Course.
Forty Ledtures adapted to the.requirernents of beginneis
will be given in the Winter and Spring Terms. A Second
Course of Twenty Ledtures, having reference only to the
subjedts included in the syllabus ot the Matriculation Ex¬
amination of the University of London, will be given in
the Summer Term.
Ledture days—Wednesdays and
Fridays at 11.30, Thursdays at 3.30.
Persons entirely unacquainted with Chemistry are
recommended to attend the first of these Courses before
entering for the General Course, which commences in
Odtober. Candidates for the Matriculation Examination of
the University of London are advised to attend both these
Courses.
General Course.
The General Course of Ledtures on Chemistry will be
found useful by Students who are afterwards to become
Engineers, Architedts, Builders, Brewers, or Manufac¬
turers (such as Metallurgists, Alkali, Soap, Manure, Glass,
or Cement Makers, Bleachers and Dyers, &c.)
Students preparing for the Intermediate Examination
in Science and Preliminary Scientific (M.B.) Examination
of the University of London should attend the Ledtures
on Inorganic Chemistry (Winter and Spring Terms).
Candidates for B.Sc. and Intermediate Examinations
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in Medicine will in general require only that part of
the course (Summer Term) which relates to Organic
Chemistry.
The full course, extending over three terms, will also
satisfy the requirements of Students preparing for the
Associateship of the Institute of Chemistry, so far as
attendance at ledtures on General and Theoretical
Chemistry is concerned.
1. From Odtober to March (Winter and Spring Terms).
About one hundred ledtures on Inorganic Chemistry and
Chemical Philosophy will be given on Mondays, Tuesdays,
Wednesdays, Thursdays, and Fridays, at 9.30 a.m.
Fee, £5 5s. for the course.
2. April to June (Summer Term). About forty ledtures
will be given on Organic Chemistry, or the chemistry
of the most important series of carbon compounds.
This course will include all the subjedts required for the
Intermediate Examination in Medicine of the Uni¬
versity of London.
Ledture Days—Monday, Tuesday,
Wednesday, Thursday, and Friday at 9.30 a.m. Fee,^2 2s.
In all these courses the instruction will often take the
form of class teaching, and exercises will be set which
students will be expedted to work at home.
An Advanced Course for the study of Theoretical
Chemistry and those parts of the subject which are
required for the degree of B.Sc. in the University of
London will meet once a week.
Fee for the session
£3 3SLaboratory Practice.
The College Laboratory will be open daily from g.30 to
5, except on Saturdays, when it will be closed at 1 p.m.
Candidates for Intermediate Examination in Science,
Preliminary Scientific (M.B.), B.Sc., and Intermediate
Examination in Medicine of the University of London,
may obtain in the Laboratory of the College the instruc¬
tion necessary.
The three months Course of Pradtical
Chemistry for the B.Sc., Edinburgh, in the department
of Public Health, may be taken in the Mason College
Laboratory.
The Ordinary Course for Medical Students is given on
Mondays, Tuesdays, and Thursdays from 2.30 to 4.30 p.m.
throughout the Summer Term.
Fees :—
Three hours
per day.

All day.

One Term.
Two Terms
....
Threee Terms ....

7 guineas
13
„
18
,,

..

..
• •

4J guineas.
n

A Course of short demonstrations and exercises will be
given by the Professor or one of his Assistants once a
week. All first-year Students will be required to attend,
unless exempted for special reasons by the Professor. No
Fee.
Metallurgy.—Three Courses of Ten Ledtures will be
given on the Principles and Practice of Metallurgy.
Fee,
10s. 6d. for each course.
Arrangements have been made in the Chemical Labora¬
tory for giving instrudtion in Pradtical Metallurgy.
Evening Classes.
Several Courses of Evening Lectures are arranged
during the Winter and Spring Terms of each session. The
subjedts are treated in a less technical manner and the
fees are nominal.
Excursions.
During previous Sessions permission has been obtained
to visit some of the great factories in or near Birmingham,
in which chemical and metallurgical industries are carried
on. Students have thus had most valuable opportunities
of gaining a pradtical acquaintance with some branches of
Applied Science. The privilege thus courteously granted
by several manufadturers will, it is hoped, be enjoyed in
every future Session. The excursions will be conducted
by the Professor.
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Chemistry and Dyeing Department.

Professor.—Edmund Knecht, Ph.D., F.I.C.
Demonstrator.—Charles H. Jessop.
Lecturer on Technical Analysis.—C. Rawson, F.I.C.
F.C.S.
Lecturer on Botany and Materia Medica. — William
West, F.L.S.
The school year is divided into three terms. The
Session began on September 17th and terminates on
July 7th.
The course of instrudtion extends over two
years, and embraces Ledture Courses on Inorganic and
Organic Chemistry, the technology of the textile fibres,
mordants, natural and artificial colouring matters,
technical analysis, and laboratory pradtice in analytical
chemistry, chemical preparations, and dyeing. Inclusive
fee, £4. 4s. per term.
During the first and second terms Evening Classes are
held for the benefit of persons engaged during the day and
for pharmaceutical students.
ROYAL

AGRICULTURAL

COLLEGE,

CIRENCESTER.
Chemical Department.

Professor.—Prof. E. Kinch, F.C.S., F.I.C.
Assistants.—A. G. Bloxam, F.C.S., and W. James.
Systematic courses of Ledtures are given on the various
branches of Chemistry in its relation to Agriculture, illus¬
trated by experiments, and by the colledtions in the College
Museum.
They comprise the laws of
Chemical
Combination and the general Chemistry of mineral
bodies, and of the more frequently occurring bodies of
organic origin, with the relationships of their leading
groups; and, finally, the applications to pradtical opera¬
tions of the Chemistry of the atmosphere, of soils and
manures, of vegetation and stock feeding, and of the pro¬
cesses and produdts of the dairy.
In the Laboratory pradtical instrudtion is given in
the construction and use of apparatus and in Chemical
manipulation and analysis, both qualitative and quantita¬
tive.
After studying the simple operations and the
properties of the commonly occurring substances, the
Students are taught to analyse a series of compounds,
and apply the knowledge thus obtained to the analysis of
manures, soils, waters, feeding stuffs, dairy produdts, and
other substances met with in the ordinary course of Agricul¬
tural pradtice. Chemico-agricultural researches are under¬
taken by the senior Students under the diredtion of the
Professor and his Assistants.
VICTORIA

UNIVERSITY.

THE YORKSHIRE COLLEGE, LEEDS.
Professor of Chemistry.—Arthur Smithells, B.Sc. Lond.,
F.C.S.
Assistant Lecturers.—C. H. Bothamley, F.C.S., and
Herbert Ingle.
The Session begins Odtober x, 1888.
Lecture Courses.
1. General Course of Chemistry.—Monday, Wednesday,
and Friday, at 11.30 a.m., from Odtober to the end of the
second term. Fee for the Course, £3 13s. 6d.
2. Inorganic Chemistry.—First years’ Honours Course,
Non-metals, Monday, Wednesday, and Friday, at 9.30
a.m..
Fee, £3 13s. 6d.
3. Inorganic Chemistry. — Second years’ Honours
Course, Metals. Three hours weekly. Fee, £3 13s. 6d.
4. Organic Chemistry.—Tuesday and Thursday at 12.30
p.m. Fee £2 12s. 6d.
5. Theoretical Chemistry.— Advanced Course.
Fee,
£1 ns. 6d.
6. Chemistry as Applied to Coal Mining.— Tuesday
during the First Term, at 4 p.m.
7. Photographic Manipulation.—A Course of Ten LesI sons will be given on Fridays, from 2 to 5, during the
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Third Term, with special reference to dry plate processes
and silver and platinum printing. Fee, £i.
Laboratory Courses.
The College Laboratory will be open daily from 9 a.m.
to 1 p.m., and from 2 to 5 p.m., except on Saturdays,
when it will close at 1 p.m.
Fees for the Session--Students working six days per
week, £18 18s.; five, £16 16s. ; four, £14 14s.; three, £12
12s.
Class in Practical Chemistry, Saturday mornings, from
9.30 to 12.30. Fee £1 ns. 6d.
Practical Chemistry for Medical Students.—On Tuesday
and Thursday, from 10 to 12 a.m., from May to Tuly.
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Technology, Pharmaceutical Chemistry, Sanitary subjects,
Adulterations of Drugs and of Food, Examination of
Water and Air, of Animal Secretions, Urinary Deposits,
Calculi, and Poisons. (6) Quantitative Class. Course
arranged to suit the requirements of the London University
B.Sc. Examinations, Pass and Honours, and for Inter¬
mediate M.B. Honours.
Chemical Laboratory.
The Chemical Laboratories provide accommodation for
every kind of chemical work.
Table of Fees.
Per Week.

One
One Term, Two Terms, Three Terms,
Month. Three Months. Six Months. One Session.

One day
—
£6
£4
£8
—
Two days .
8
10
5
A Course of twenty Lectures by Mr. C. H. Bothamley, ( Three days.
10
12
£4
7
on the Elements of Inorganic Chemistry (the Non- Four days .
8
12
15
5
Metals) will begin during the first and second Terms, | Five days .
18
—
9
14
on Wednesdays, at 7.30 p.m., beginning October 10. Fee, I
Students desirous of gaining a thorough theoretical and
10s. 6d.
pradtical acquaintance with Technical Chemistry, or who
Dyeing Department.
intend to adopt Chemical work as a profession, must
Professor.—J. J. Hummel, F.C.S.
devote three or four years to special study.
This Course extends over a period of three years, and
is intended for those who wish to obtain a full scientific
Technological Curriculum.
and practical education in the art of dyeing. It is suitable
First Year.—Chemistry, either the Elementary Course
for those who purpose in the future to take any part in or Course A, according to the previous knowledge of the
the diredtion of the operations of dyeing or printing of
Student. Pradtical Classes 1 and 2. Mathematics and
textile fabrics, e.g., the sons of manufacturers, calico
Mechanics. Engineering Drawing and Design, or this
printers, managers, master dyers, &c.
may be taken in following year. French or German.
Several valuable Scholarships are at the disposal of the
Physics.
College, viz., the Cavendish, Salt, Akroyd, Brown, Emsley,
Second Year.-—-Chemistry—Courses A and B ; Chemical
Craven, and Clothworkers’ Scholarships, and the Leighton Laboratory two or three days per week, and the Pradtical
Trustees’ Exhibition.
Organic Class during the Summer Term ; Technological
Evening Classes.

UNIVERSITY COLLEGE, LIVERPOOL.
Professor.'—J. Campbell Brown, D.Sc.
Demonstrators.—C. A. Kohn, B.Sc., Ph.D., and S. G.
Rawson, B.Sc.
Assistants.— H. H. Froysell and A. C. Wilson.
The Session commences October 1st.
The Classes are arranged to suit the requirements of
candidates for the Ordinary B.Sc. Degree, or for Chemistry
Honours in Victoria University ; for Degrees in Medicine
of Victoria, London, and Edinburgh; for a special
Technological Certificate of University College ; and for
those studying Chemistry as a preparation for professional,
technical, or commercial life. The Classes qualify for the
Fellowship of the Institute of Chemistry of Great Britain
and Ireland, and other Examination Boards.
Lecture Courses (Elementary).
General Course on the principal non-metallic elements
and the most important*metals, the principles of Chemical
Philosophy, and an introductory sketeh of Organic
Chemistry.
Course A.—Non-metals.
Course B.—Chemistry of the Metals.
Course D.—Organic Chemistry.
Course E.— I. History of Chemistry and Development
of Modern Chemical Philosophy. II. Chemical Physics.
Course F.—Technological Chemistry: Lectures on
Technology are given in connection with Laboratory work
at hours to be arranged. The subjects are varied in
different years.
(1) Alkali and Allied Manufactures.
(2) Copper. Iron.
(3) Distillation of Coal, and Tar
Industries. (4) Fuel. (5) Chemistry Applied to Sanita¬
tion. (6) Technical Gas Analysis. (7) Spectroscopy.
Practical Classes.
(1) Junior. (2) Intermediate. Saturday, 9.30 a.m. to
12.0. Qualitative Analysis of Inorganic Substances and
of some of the more common Organic Substances.
(3) Special: For the Conjoint Board of Colleges of
Physicians and Surgeons. (4) Senior : Practical Organic
(Advanced Medical Class). (5) Practical Exercises on

Chemistry, one Term, Course F.
Third Year.—Chemistry, Ledture Course on Organic
Chemistry, D. Ledture Course, E, and Chemical Physics.
Technological Chemistry, Course F. Chemical Labora¬
tory, four or five days per week. Engineering—Strength
of Materials. The Final Examination for the degree of
B.Sc. may be taken if the Student is sufficiently diligent.
By spending four years instead of three years, namely,
three years after passing the Preliminary Examination,
an able Student may take the B.Sc. degree in the Honours
School of Chemistry.
Students may finally choose a
special subjedt either of research or of applied Chemistry.
Evening Classes.
Ledtures will be given on Organic Chemistry, the
Manufadture of Alkali and Kindred Industries, and on
Thermo-Chemistry.
The Sheridan Muspratt Chemical Scholarship of £50
per annum, tenable for two years, will be awarded in
December on an Examination in subjedts which are in¬
cluded in the first two years of the abo.re curriculum.
Other Scholarships, Entrance Scholarships, and Free
Studentships are also available to Students.
The Laboratory is opened for Students from 10 a.m. to
to 5 p.m. daily, on Saturdays from 10 to 1 only.
The Prospedtus containing full particulars may be
obtained from Adam Holden, 48, Church St., Liverpool,
price 6d.; or from the Registrar, University College,
Liverpool.
LIVERPOOL

COLLEGE

OF

CHEMISTRY.

Principal.—George Tate, Ph.D., F.G.S., F.C.S.
The Laboratories are open daily from 10 to 5, excepting
Saturdays, when they close at 1 p.m. The course of in¬
struction is adapted to the requirements of students o
Chemistry as a science, and in its applications to chemical
and metallurgical industries. The fee for a three years’
course of study is eighty-five guineas, or per session of
three months ten guineas.
Prospectuses, containing full particulars of the day and
evening classes, may be had on application at the College.
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Several other valuable Scholarships are available for
students.
OWENS COLLEGE,

Professor of Chemistry.—P. Phillips Bedson, D.Sc.,
F.C.S.
VICTORIA UNIVERSITY, MANCHESTER.
Demonstrator—Saville Shaw.
Professor and Director of the Chemical Laboratory.—
The Session will commence on October 8th, 1888.
Harold B. Dixon, M.A., F.R.S.
Junior Division : First Year Course.—This Course of
Professor of Organic Chemistry.—C. Schorlemmer,
LeCtures will extend over the three terms of the Session,
F.R.S.
and is intended to serve as an introduction to the Science.
Lecturer on Technological Chemistry.—Watson Smith,
The LeCtures will be of an elementary character, and
F.C.S., F.I.C.
whilst framed to meet the requirements of First Year
Demonstrators and Assistant Lecturers.— Julius B.
Students will also be serviceable to such as intend pursuing
Cohen, Ph.D., and George H. Bailey, D.Sc.
Chemistry in its various applications in the arts and
The Session begins on October 2, 1888, and ends on
manufactures, as, for instance, Brewing, Metallurgy, the June 22, 1889.
Manufacture of Soda, Soap, Glass, &c.
The subjects
The instruction is given by means of Experimental
treated will include an exposition of the Principles of
Lectures and Tutorial Classes. The Chemical Classes
Chemistry, and a description of the preparation and
form part of the Courses for Chemistry in the University.
properties of the chief Elementary Substances, both
General Chemistry.
metallic and non-metallic, and their more important
General
Chemistry
Course.—Tuesdays, Thursdays, and
native and artificial compounds. The class will meet on
Saturdays, at 9.30, during the two Winter Terms.
Mondays, Wednesdays, and Fridays, at n a. m., and
Introduction to Organic Chemistry.—Mondays and Fri¬
will commence on Wednesday, October 17th.
Senior Division: Second Year Course.—A Course of days, at 10.30, during Lent Term.
These courses are intended for Medical Students and
about ninety Lectures will be given throughout the Session,
others
beginning the study of chemistry.
the subject of which will be Organic Chemistry, or the
First Year Honour Course.—Mondays, Wednesdays,
Chemistry of the Carbon Compounds. This class will
and Fridays, 3.30 p.m., during the two Winter Terms.
meet on Tuesdays and Thursdays, at n, and Fridays, at 3
The Non-Metals.
p.m., and will commence on Tuesday, October 16th.
Second Year Honour Course. — Mondays, Wednesdays,
Fee, for either Course, five guineas for the Session.
An Advanced Class will be formed for the study of Fridays, 9.30, during the two Winter Terms. The Metals.
Third Year Honour Course.—Tuesdays, 11.30.
Che¬
Theoretical Chemistry. Fee, £2 2s.
mical
Physics.
A LeCture Course in Analytical Chemistry will be given
Organic Chemistry (Honours).—Tuesdays, Thursdays,
on Mondays, at 3 p.m., commencing October 22nd.
Fee,
Saturdays, 9.30, during the Session.
£1 is.
History of Chemistry and Chemical Philosophy.—Thurs¬
Practical Chemistry.—The Laboratory is open from
10 a.m. to 1 p.m., and from 2 to 5 p.m., except on Satur¬ days, 10.30, during the Session.
Technological Chemistry.
days, when it closes at 1 p.m. Laboratory Fees.—Students
working six days per weekly 5s. per term; alternate
Persons desiring to attend this course will be required
days, £3 3s.; one day per week, £1 is.
to enter the College under the ordinary conditions of
studentship.
Courses of Study.—Students will be divided into two
classes:—(1) Regular, or Matriculated Students; and
The objeCt of this course is to offer to students intending
to devote themselves more especially to Applied Chemistry
(2) Non-Matriculated Students. Regular Students will
be required to follow such a course of study in the as complete a training as the College can provide in those
subjects professed in the College as will enable them branches of instruction which form the scientific founda¬
to pass the Examinations for the title of Associate tion of the subject.
The complete course of instruction extends over four
in Physical Science.
Non-Matriculated Students will
attend such classes as they may seleCt.
Every can¬ years, and embraces the following subjects :—
First Fern'.—Chemistry Lectures, General Course.
didate for admission as a matriculated student must pass
an examination on entrance, in reading, writing from Preparatory :—Chemical Laboratory, two days per week.
Elementary Mechanics. Geology.
dictation,
English
or
Latin
Grammar, arithmetic Pure Mathematics.
Geometrical Drawing Lectures
(including decimals), and geography. Registered students French or German.
in medicine are exempted from this examination, or stu¬ (evening class). Mechanical Drawing, Practical (evening
class).
dents who produce a certificate of having passed either
of the two following examinations :—
Second Year.—Chemistry Lectures, First year Honour
1. Durham Examination for certificate of proficiency classes. Chemical Laboratory, three days per week.
in General Education, held in March and September.
Technological Chemistry Lectures. Elementary Physics
2. Durham Examination for Students in Arts in their or Mineralogy LeCtures and Practical Courses. German
first year, or any examination of a similar nature that may orFrench. Geometrical Drawing LeCtures (evening class).
be accepted by the Council.
Mechanical Drawing, Practical (evening class).
Associateship in Physical Science.—Every candidate for
Third Year.—Chemistry LeCtures, Second year Honour.
the Associateship in Physical Science will be required to Organic Chemistry LeCtures.
Chemical Philosophy.
satisfy the examiners in three, at least, of the four sub¬ Chemical Laboratory, three days per week. Techno¬
jects,—Mathematics, Physics, Chemistry, and Geology,— logical Chemistry LeCtures (second course).
Physical
in an examination, to be held at the beginning of his Laboratory, 1 day per week, or Advanced Mineralogy
second year.
LeCtures and Practical Course.
Mechanical Drawing,
Practical (evening class).
Exhibitions.—Three Exhibitions of the value of £25,
£15, and £\o respectively will be awarded in October next
Fourth Year.—Organic Chemistry LeCtures.
Techno¬
to Candidates desirous of attending the first year course of logical Chemistry LeCtures (third year’s course). Chemical
study in the College.
Laboratory, 4 days per weex.
Mechanical Drawing,
Evening Lectures.—Courses of Evening Lectures will Practical (evening class).
be given, with a Practical Class for Laboratory instruction.
Fees.—Every student is required to pay on admission
The examination will be held at the College, and will an entrance fee of £1 is. and a library fee of 5s., and the
commence on Monday, October 8th.
fees for the classes for which he enters. As alternative
Two Exhibitions of ^15 each will be awarded at the next courses are in some instances open to a student offering
examination of “ Persons not members of the University,” | himself for the Victoria University Examinations, it is
which will be held at Durham in March next.
1 not practicable to give tabular statements of the fees
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for every combination of classes. Special prospectuses
may be obtained at the office of the College.
Certificates will be granted to stu-dents on the success¬
ful completion of this course. Attendance on the full
course of four years isexpedted of candidates for the Certi¬
ficate, but students mayobtain exemption fon cause shown)
from the first or the first and second year’s courses.
Students so excused will nevertheless be required to
undergo examination in all the subjects specified. The
Certificate will state in which subjects the candidate has
gained Honours, and in which he has merely satisfied
the Examiners.
An ordinary degree of B.Sc. in Chemistry may be taken
at the College in either two or three years, according as
to whether the student passes the Preliminary Examina¬
tion on joining the College or whether he takes a year to
prepare for that examination. The Degree of B.Sc. with
Honours in Chemistry can be taken in three years, and
the College Certificate in Technological Chemistry may
be taken in the same timeA number of important Exhibitions, &c.. are available
to students.

UNIVERSITY

COLLEGE,

NOTTINGHAM.

Department of Chemistry.

Professor of Chemistry—Frank Clowes, D.Sc. Lond.>
F.I.C., F.C.S.
Demonstrators.—J. B. Coleman, F.I.C., F.C.S., and
R. L. Whiteley, F.I.C., F.C.S.
Lecturers.—]. B. Coleman, F.I.C., F.C.S., R. L. Whiteley, F.I.C., F.C.S., C. Haydon White, M.R.C.S., J. W.
Carr, B.A., and F. R. Sargeant.
The Classes of the College are open to students of both
sexes above sixteen years of age.
The dates of commencement and end of Terms in the
Session 1888-9 will be as follows:—First Term, October
8th to December 22nd ; Second Term, January 21st to
April 6th; Third Term, April 24th to July 8th.
Lecture Courses.—The Chemistry Day Ledtures extend
over three years.
In the first year a student enters for
the course on Non-Metals for the first two terms and for
Elementary Organic Chemistry in the third term. In his
second year he takes the course on Metals for the first two
terms, and Advanced Organic Chemistry in the third
term.
In his third year he attends a course on Applied
Chemistry during the first two terms.
Fee for Day
Ledtures and Classes, 50s. for the session of three terms :
Non-Metals or Metals 42s. : Organic Chemistry (one
term) 21s. : Applied Chemistry, 30s.
Demonstrations and Ledtures on Analytical Chemistry
will be given in the day and evening, and should be
attended by all first year students.
A Chemical Calculation Class will meet on Friday
Evenings at 7. Fee per term, 2s. 6d.
Students may qualify themselves by attendance at these
ledtures and classes for the Examinations of the Univer¬
sities of London, Cambridge, or Oxford : they may also
obtain instruction in Chemistry for technical or other
purposes, and can enter for a full Chemical Engineering
Curriculum.
Special attention is given to the require¬
ments of candidates for the Associateship of the Institute
of Chemistry.
Practical Chemistry.—The chemical laboratory is open
every day except Saturday from 10 to 5, on Saturday
from 10 to 1, and on Tuesday and Thursday evenings from
7 to 9. Each Student works independently of other
Students at a course recommended by the Professor.
Instruction is given in general Chemical Manipulation
and in Qualitative and Quantitative Analysis; and
students are enabled to work out the applications of
Chemistry to Pharmacy, Dyeing, Agriculture, Brewing,
Iron and Steel, Tanning, and other Manufacturing Pro¬
cesses. Fees.—For one term, £6 ; for the session, £15 ;
for day students for six hours weekly 40s., and 5s. extra
for each additional hour per week.
For evening

students, 10s. for one evening per week, and 20s. for two
evenings per wtek, per term.
Courses of Lectures are also given on the Chemistry of
Dyeing and Bleaching, the Chemistry of Brewing, the
Chemistry of the Coal Mine, and on many applied chemical
processes.
A Pharmaceutical curriculum, extending over three
Winter Sessions, includes Pharmaceutical Chemistry
(lectures and laboratory work), Pharmaceutical Botany
(lectures and class work on specimens), Materia Medica
(lectures and use of specimens), and Practical Dispensing,
taught by demonstrations and practical work in the labora¬
tory.
Government Lectures and Classes.—Evening Lectures
and Laboratory instruction will be given by the Demonrator of Chemistry to Students who intend to present
themselves for Examination by the Government Science
and Art Department in May next. Inorganic, organic,
and practical chemistry, agricultural chemistry, and
metallurgy will be taught in the elementary and advanced
stages, each of which commences at the beginning of the
College Session in October. Fees for each Lecture Course,
2S. 6d.;
for each Laboratory Course, 10s.
Students
joining these classes are expected to become candidates
for the Government Examinations in May.
Full information concerning all College Classes is given
in the College Prospectus.
FIRTH COLLEGE, SHEFFIELD.
Professor of Chemistry.—W. Carleton Williams, B.Sc.,
F.C.S.
Demonstrator and Assistant Lecturer.—L. T. O’Shea,
B.Sc., F.C.S.
The Session will commence on Tuesday, October 2,
1888.
First Year's Course.—Chemistry of the Non-Metallic
Elements. Monday, Wednesday, Friday, from 10 to 11
a.m.
Fee, £3 13s. 6d.
Second Year's Course. — Chemistry of Metals. Tuesday
and Thursday, from 10 to 11 a.m. £2 12s. 6d. ; or for
the First and Second Courses, ^5 5s.
Third Year's Course.—Organic Chemistry, on Wednes¬
day, from 9 to 10, and Saturday, from 10 to 11. Fee,
£2 2S. ; Second and Third Courses together, £4 4s.
A Course of Lectures is arranged for Medical Students,
with a special class in Qualitative Analysis.
Laboratory.—Working hours to be arranged between
Professor and Students.
Sessional Fees for Day Students : —Six hours per week,
£5 5S-; Nine, £7; Twelve, £8 8s.; Eighteen, ^11 5s.:
Twenty-four, ,£14 ; Thirty-two, £iy.
Day Students may not enter for less than six hours a
week.
Students joining the Laboratory at Christmas
will be charged two-thirds and at Easter one-third of
the Fees for the whole Session.
Fees for short periods (working thirty-two hours per
week) :—For one month, £3 3s.; two months, £3 5s.
An arrangement has been entered into with the Science
and Art Department, South Kensington, which will enable
Science Teachers to work in the Chemical Laboratory for
twelve hours a week on payment of one-quarter of the usual
fee, the Department being willing to pay the remainder
under certain conditions, of which full information may be
obtained on application to the Registrar.
Evening Classes.—Ledtures, Monday, 8 to g. Labo¬
ratory instruction, Monday and Wednesday, 6 to 9.
Sessional Fee, one evening per week, £1 10s.; two,
£3; or Ledlure Class and Laboratory, on Monday
evening, £1 10s.
UNIVERSITY COLLEGE, DUNDEE.
Professor.—T. Carnelley, D.Sc., F.C.S.
Lecture Assistant.—Andrew Thomson, M.A., D.Sc.
The sixth session of the College will be opened on
October 8th, 1888.
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The LeCtures and Laboratory practice in Chemistry
are recognised by the Royal College of Physicians and
Royal College of Surgeons, London, and by the Royal
College of Surgeons, Edinburgh, and for degrees in
Science and Medicine by the University of St. Andrews
and Edinburgh.
The courses are suitable for the Degrees of the London
University and for the Civil Service appointments, and
will also satisfy the requirements of students in Pharmacy,
and of students who intend to become candidates for the
Associateship of the Institute of Chemistry, so far as at¬
tendance at lectures on General and Theoretical Chemistry
is concerned.
Lecture Courses.
The objedt of these courses will be (1) to give systematic
instrudtion in the general principles of the science, and in¬
formation regarding the elements and their more impor¬
tant compounds; (2) to show how this knowledge may be
usefully applied in the Arts and Manufactures.
A course of instrudtion in Practical Chemistry in the
Laboratory is recommended to all who wish to obtain a
sound knowledge of the science, and the methods of ap¬
plying it to useful purposes—the duration of such course
depending upon the special wants of the student.—The
Professor will be glad to give any information to intending
students.
First year’s lecture course : Monday, Wednesday, and
Friday, from 10 to 11 a.m.; fee, £2 2s.
Second year’s lecture course : Tuesday, Thursday, and
Saturday, from 9 to 10 a.m. ; fee, £2 2s.
A Ledture Course on Analytical Chemistry will be given
on Wednesdays, from 9 to 10. Fee, £1 is.
Courses of lectures will be given on Dyeing, Bleaching,
and the Chemistry of the Textile Fibres, with practical
instruction in the Laboratory.
In connection with this
Department there is an extensive Technical Museum,
containing a large collection of specimens illustrating
many branches of Applied Chemistry, and particularly the
local industries.
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Candidates for degrees in Physical and Natural Science
must pass a preliminary examination in English, Latin,
Arithmetic, the Elements of Mathematics, and the Ele¬
ments of Mechanics, and in at least two of the following
subjects:—Greek, French, German, Higher Mathematics,
Natural Philosophy, Logic, and Moral Philosophy.
The First B.Sc. Examination embraces Mathematics,
Natural Philosophy, Chemistry, Zoology, including Com¬
parative Anatomy, and Botany.
The Second B.Sc.
Examination the Higher Mathematics, Experimental
Physics, Chemistry, Zoology, Botany, Physiology, and
Geology, including Palaeontology and Mineralogy.
The D.Sc. Examination embraces Mathematics, Natural
Philosophy, Applied Mathematics, Experimental Physics,
Practical Astronomy, Chemistry, Zoology and Comparative
Anatomy, Animal Physiology, Botany, and Geology, in¬
cluding Palaeontology and Mineralogy.
GLASGOW

AND

WEST

TECHNICAL

OF

SCOTLAND

COLLEGE.

The main objects of this College are to afford a
suitable education to those who wish to qualify themselves
for following any industrial profession or trade, and to
train teachers for technical schools.
It was founded by
an Order in Council, dated 2&th November, 1886,
according to a scheme famed by the Commissioners
appointed under the provisions of the Educational
Endowments (Scotland) ACt, whereby Anderson’s College,
the Young Chair of Technical Chemistry in connection
with Anderson’s College, the College of Science and Arts,
Allan’s Glen’s Institution, and the Atkinson Institution
were placed under the management of one governing
body.
The Diploma of the College will be awarded to Day
Students who have attended the courses of instruction and
passed the necessary examinations. The ordinary courses
will extend over three years, but arrangements will be
made for advanced students continuing their studies in
special departments.
The Chemical Laboratory (Prof. Dittmar’s) opened on
Practical Chemistry (Laboratory).
The aim of the Laboratory Courses is to make the September 3rd.
The LeCture Courses commence on
student practically acquainted with the science, so that he October 1st.
may conduct chemical analysis and original research, and
Copies of the Calendar for 1888-9 may be had from Mr.
generally to fit him for applying the science to the Arts, John Young, B.Sc., the Secretary, 38, Bath Street,
Manufactures, and Agriculture.
The courses are also Glasgow, price, is.
suitable for students preparing for their medical and phar¬
The Courses of Lectures, &c., are given at various
maceutical examinations.
A three months’ course of places as follow: —
Practical Chemistry for the B.Sc., Edinburgh, in the de¬
Andersonian Buildings, Glasgow.
partment of Public Flealth, may be taken in the College
Professor of Chemistry.— William Dittmar, LL.D.,
Laboratory.
The Laboratory will be open for students daily from F.R.SS. Lond. and Edin.
Chief Assistant.—Archibald Kling, F.I.C.
g a.m. to 4 p.m., except on Saturdays, when it will be
Laboratory Assistants.— Frank Lyall, James Robson,
closed at 3 p.m.
Each student on entering will be
allowed to arrange his working hours to suit his own and William Cullen.
Junior Assistants.—Andrew Reid and Andrew Hodge.
convenience, but will be required to keep the hours when
A Course of Experimental LeCtures on Chemistry:
once fixed.
Sessional Fees for Day Students:—The fees for both Daily from 10 to 11. The LeCtures up to the end
of the year are devoted to an Elementary Exposition
sessions are—for six hours per week, £2 3s.; each ad¬
of
the Philosophy and the Methods of the Science, as
ditional hour per week, 10s. 6d. Day students may not
enter for less than six hours a week. Students joining the illustrated by the History of the Non-metallic Elements.
Laboratory during the second term will be charged two- The rest of the Session is divided between the Chemistry
of the Metals and Organic Chemistry, select chapters.
thirds, and during the third term one-third of the above
fees. Students may also enter for short periods, working In addition to occasional extemporised examinations
everyday in the week at the following fees:—For one during class hours, five written examinations are held
month, £2 12s. 6d.; for two months, £5 5s.; for three during the Session, on Saturdays from 10 to 12. Fee, £2 2s.
The Laboratory is open daily (Saturdays excepted) from
months, £j 7s.
10 to 5. Advanced students may obtain permission to
Evening Classes.—Courses of LeCtures and Practical
work privately on Saturdays also until 1 p.m.
The
Laboratory instruction.
teaching is conducted on the tutorial system, each
UNIVERSITY OF EDINBURGH.
student working by himself, at a separate place, and on
his own subject.
Hence students of any grade of
Professor.—A. Crum Brown, F.R.S.E.
Two degrees in Science are conferred by the University advancement may enter at any time, and the course of
of Edinburgh, viz., Bachelor of Science (B.Sc.) and instruction can be adapted to the special requirements of
Dodtor of Science (D.Sc.).
Both these degrees are con¬ the individual. Original research is not forgotten, but
ferred in Physical and Natural Science, in Public Health, the Professor makes it a strict rule not to use his students
as his private assistants in connection with his own inand in Engineering.
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vestigations, and rather to discourage original research
with students who have not yet obtained a sufficient
mastery of all the practically important methods of
chemical analysis and of preparative chemistry.
Fee
per month, £2 2s.; due in advance.
For any period of
six months or more, if paid in advance, at the rate of
£1 15s. per month. The fees include the use of all the
ordinary reagents, and of the resources of the laboratory
generally ; but the student has to find his own small
apparatus (test-tubes, beakers, &c.), and also a few of the
more expensive reagents—e.g., chloride of platinum,
nitrate of silver, molybdate of ammonia.
Supplementary Courses of Lectures and Laboratory
Instruction are also given by the Assistants under the
superintendence of the Professor.
The “Young” Chair of Technical Chemistry,
Young Laboratory Buildings.

UNIVERSITY
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United College of St. Leonard and St. Salvator.

Professor of Chemistry. — T. Purdie, B.Sc., Ph.D.,
Assoc. R.S.M.
The Session begins on October 30th.
A Competitive
Examination, open to intending Students of Arts or
Science, for fifteen Entrance Bursaries, ranging in
value from £$o to p£io each per annum, will be held on
Friday and Saturday, October 26th and 27th.
Two
Degrees in Science are conferred by the University of St.
Andrews, viz., Bachelor of Science (B.Sc.) and Doctor of
Science (D.Sc.), the regulations regarding which will be
found in the “ University Calendar.”
Lecture Course.
A Lecture is delivered by the Professor of Chemistry,
at 11 o’clock, on fie days in the week throughout the
Winter Session. The Course commences with the study
of a few typical substances, forming an introduction to
the discussion of Chemical Theory; the Non-metallic
and Metallic Elements, with their chief compounds, are
then considered; and the latter part of the Course is
devoted to Elementary Organic Chemistry.
Three Lec¬
tures weekly are of an elementary character, and are
intended to be useful to Students of Arts who desire to
study Chemistry as a branch of general education, or with
the view of teaching it in schools ; the remaining two
Lectures weekly constitute a Supplementary Course,
framed so as to meet the additional requirements of
Candidates for the Degree of Bachelor of Science and of
Medical Students.
Certificates are awarded on the results of separate
examinations on the subjects of the general and supple¬
mentary Lectures.
Fee for the Session, £3 3s.

Professor.—Edmund J. Mills, D.Sc. (Lond.), F.R.S.
Assistant.—Mr. William Baird.
This Chair has for its object the instruction of Students
n Chemistry as applied to the various branches of indus¬
try in Chemical and other works.
Lectures.—Principal Course.—A Course of Twentyfour Lectures will be delivered on Mondays and Tuesdays,
at 3 p.m., commencing on October 1st. These Lectures
will refer mainly to the application of higher Chemistry,
and are more especially intended for manufacturers,
inventors, chemical engineers, and senior chemical
students. Fee for the Course, One Guinea.
Subsidiary Course.—A subsequent Course of Twentyone Lectures will be delivered on Mondays, Tuesdays,
and Wednesdays, at 3 p.m.
This Course is more
particularly intended for Dyers, Colour Manufacturers,
Brewers and Distillers, Tar Rectifiers, Drysalters, and
others interested in a knowledge of Technical Organic
Laboratory Course.
Chemistry. Fee for the Course, £1 is.
A
class
in
Practical
Chemistry meets for two hours
Evening Courses.—There will be a special evening course
weekly, to which Students attending the Lectures are
of twenty-four lectures on Bleaching, Dyeing, and Printing,
admitted without additional fee. The Course consists of
commencing on October 1st.
Thei e will be Practical Evening Classes in the following a series of qualitative and quantitative experiments, de¬
signed to give the Student a practical acquaintance with
subjects : — Oils, Paints, and Varnishes ; Bleaching,
the principles of Chemistry regarded as a subject of gene¬
Dyeing, and Printing, &c.
ral education.
Laboratories.—The Laboratories are open daily from
The Laboratory is also open during the Session from
10 to 4, and on Saturday from 10 to 1 o’clock for practical
10 a.m. to 4 p.m., for instruction in Chemical Analysis.
working by the Students, under the superintendence of
The fee is ^10 10s. for the Session. Shorter Courses of
the Professor and his Assistants.
Practical Chemistry will be arranged to meet the require¬
The Fee for attending the Laboratories is £20 per
ments
of Students who cannot give so much time to the
Session of Nine Months, £14 10s. for Six Months, £j 10s.
subject, the fees for which vary according to the number
for Three Months, or £2 10s. per month.
of hours taken weekly.
Inventors, Patentees, and others whose investigations
Several free places in the Laboratory will be given to
require isolation and privacy, as well as professional
Students
desirous of engaging in original work. Appli¬
advice, can have Private Laboratories placed at their
disposal. Electric Cable has been laid to these laboratories cants must satisfy the Professor that their studies are
sufficiently advanced to admit of them prosecuting experi¬
for the supply, if required, of adequate power.
Agricultural Chemistry .— Mr. C. M. Aikman, M.A., mental research.
B.Sc., &c., will give courses of Evening Lectures on this
QUEEN’S COLLEGE, BELFAST.
subject. Elementary, Tuesdays, at 7. Senior, Fridays,
7 to 9.
Professor.—E. A. Letts, Ph.D., F.R.S.E., F.C.S.
Further information may be obtained of the Professor,
I. — Chemistry.—The lectures are delivered at 3 p.m.,
at the Young Laboratory, 60, John St., Glasgow.
on the first five days of each week until the beginning
of April, and on two days of each week after May 1st.
Science and Art Buildings.
The course is divided into three parts
(1) Chemical Phi¬
Metallurgy and Mineralogy.—Professor, A. Humboldt losophy ; (2) Inorganic Chemistry ; (3) Organic Chemistry,
Sexton, F.R.S. E., &c.
Assistants: J. Morrow Campbell,
II. -—Advanced and Organic Chemistry.—Lectures on
B.Sc., and R. Law.
these subjects are given from the beginning of the
A course of ledtures on Metallurgy on Mondays, Session, on Tuesdays and Thursdays, at 10 a.m., until
Wednesdays, and Fridays, at 10 o’clock. Fee, £2 2s.
the beginning of April, and at 3 p.m. after May 1st.
The Metallurgical Laboratory is open daily from 10 to
III. —Practical Chemistry.—In this course the Students
1.30.
Instruction is given in all branches of practical are instructed in the general methods of conducting
Metallurgy and Assaying. Fee for the session, £6 6s.
Chemical Analyses.
A course of instruction in Mineralogy, including the
IV. —Laboratory Pupils.—The Chemical Laboratory
use of the blowpipe, &c., is given on Tuesdays and
is open from November until the beginning of April, and
Thursdays from 12 to 1. Fee, £1 is.
from May 1st until the middle of July, on the first five
Evening classes
in
Chemistry, Metallurgy, and days of the week, from 10 a.m. until 4 p.m. Students are
Mineralogy commence on Monday, October 1st.
admitted as woiking pupils on payment of a fee of £5
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for the first period, or of £3 10s. for the second period (or
for a single term).
QUEEN’S COLLEGE, CORK.
Professor.—Maxwell Simpson, D.Sc., M.D., F.R.S., &c.
The Course is divided into Inorganic and Organic
Chemistry.
In the first part are discussed the Laws of Combination
and Affinity, Molecular Chemistry and Crystallography,
and the History of the Non-Metallic and Metallic sub¬
stances.
In the Organic portion of the Course will be considered
the subjects of Organic Analysis, Organic Series, Com¬
pound Radicals and Types, Metamorphosis of Organic
Bodies, History of Special Animal and Vegetable Bodies.
In treating of the Laws of Chemistry, and the History
of Inorganic and Organic Bodies those points will be
chiefly dwelt upon which have a pradtical bearing in the
Arts, Medicine, Engineering, and Agriculture. Thence,
during the Course, attention will be diredted to the appli¬
cation of Chemistry to Medicine and Physiology, to
Metallurgic Operations, Chemical Manufadtures, Building
Materials, Soils, and Manures.
Fee.—For each Sessional Course, £2. Each subsequent
Course in Medicine, £1.
The Chemical Laboratory is open daily except on
Saturdays, from 10 to 4 o’clock, under the Superintendence
of the Professor, to Students desirous of prosecuting an
extended course of qualitative and quantitative analysis,
and for the purpose of original investigation in connexion
with the Arts, or in the higher departments of Scientific
Chemistry.
ROYAL COLLEGE OF SCIENCE FOR IRELAND,
Stephen’s Green, Dublin.

Professor of Practical and Theoretical Chemistry.—-W.
N. Hartley, F.R.S.
The Session commences on Monday, Odtober 1, 1888.
The instruction comprises courses of Lectures on Gene¬
ral, Applied, and Analytical Chemistry, and also a course
of Lectures on Metallurgy.
The Chemical and Metallurgical Laboratories, under
the direction of Professor Hartley, are open every week¬
day during the Session.
Instruction is given in the
different branches of Analytical Chemistry, including
Assaying, and in the methods for performing Chemical
Research. Fee, for the Session of nine months, £rz ; for
six months,
; for three months,^; for one month,
£2. Fee for a course of assaying not less than £e,.
There are four Royal Scholarships of the value of £50
each yearly, with Free Education, including Laboratory
Instruction, tenable for two years ; two become vacant
each year ; they are given to Associate Students, not
being Royal Exhibitioners, who have been a year in the
College on the results of their examinations. There are
also nine Royal Exhibitions attached to the College, of
the yearly value of £50 each, with Free Education, in¬
cluding Laboratory Instruction, tenable for three years ;
three become vacant each year, and are competed for at
the May Science Examinations of the Department of
Science and Art.
A Diploma of Associate of the College is granted at
the end of the three years’ course.
Evening Classes.— Courses of Evening Lectures are
occasionally given by the Professors during the Session.
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as shall qualify persons to become — (1) Technical
teachers ; (2) Mechanical, civil, and electrical engineers,
architects, builders, and decorative artists ; (3) Principals,
superintendents, and managers of chemical and other
manufacturing works.
Prominent among the agencies
adopted is a scheme of Technological Examinations, in
connection with which a large numer of classes have
been instituted in the various manufacturing centres of
the kingdom at which pradtical instruction is givefn in
the application of Science and Art to different industries.
The work done in these classes is inspected by the
Institute, and, on the results of the annual examinations,
certificates and prizes are granted.
The Matriculation
Examination will be held on Tuesday, September 25th.
Technical College, Finsbury.— Professor of Chemistry,
Raphael Meldola, F.R.S. The College fulfils the functions
of a finishing technical school for those entering industrial
life at a comparatively early age; of a supplemental school
for those already engaged in the factory or workshop ; and
of a preparatory school for the Central Institution. It is
under the general direction of the Principal or Superinten¬
dent of Studies.
At the head of each Department is a
Professor, who is assisted by one or more Demonstrators;
and besides these there are Lecturers and Teachers for
instruction in special subjects: Skilled Artizans are
employed in the Workshops for the guidance of the
Students. The Session is divided into three terms :—
The Winter term commences on Tuesday, October 2nd.
An examination for the admission of Students will
be held at the College at 10 o’clock on Wednesday,
September 26th, 1887, and the work of the Session will
commence on October 4th. The instruction consists of
Day and Evening Classes and Laboratory Instruction.
Birkbeck Literary and Scientific Institution,
Bream's Buildings, Chancery Lane.—Organic Chem¬

istry : On Odtober 3rd Mr. F. Gossling, B.Sc., will com¬
mence (1) at 7 p.m. a course of Elementary Ledtures ;
and (2) at 8.15 p.m. a Course of Advanced Ledtures, the
latter being adapted for the preparation of Students for
the final B.Sc. (London) Examination.
Laboratory
practice and analysis will commence on the 5th Odtober.
Courses will be condudted adapted for the Elementary,
Advanced, and Honours Examinations of the Science and
Art Department, and for the Pass and Honours Courses
of the 2nd B.Sc. Inorganic Chemistry : Mr. G. Chaloner,
F.C.S.
Ledtures—Elementary, Tuesdays, 8.30 p.m.;
Advanced, Saturdays, 9 p.m. ; Pradtical, Tuesdays, 6—8
p.m. ; Thursdays, 7—9 p.m.; Saturdays, 7—9 p.m.
School of Pharmacy of the Pharmaceutical So¬
ciety of Great Britain, 17, Bloomsbury Square.—The

school opens on Monday, the 1st of Odtober. Ledtures
on Chemistry and Physics, by Prof. Wyndham Dunstan,
on Monday, Tuesday, and Wednesdays, at 9 a.m. Ledtures
on Botany by Professor Green, on Friday and Saturday
mornings at 9. Demonstrations in Materia Medica by
Mr. Holmes, Curator of the Society’s Museums, on
Thursdays at 10 a.m. Ledtures and Demonstrations in
Pharmacy and Pradtical Pharmacy by Mr. Ince, on Tues¬
day, Thursday, and Friday, at 5 p.m. The Laboratories for
Practical Instruction in Chemistry as applied to Pharmacy,
&c., under the diredtion of Prof. Attfield, assisted by Mr. F.
W. Short, will be open daily at 10 a.m. throughout the
Session. They are fitted up with every convenience for the
study of the principles of Chemistry by personal experiment.
They are specially designed for the student of Pharmacy
but are equally well adapted for the acquirement of a know¬
ledge of Chemistry in its application to Medicine, Manu¬
fadtures, Analysis, or Original Research. There is no general
class for simultaneous instrudtion, each student following
( an independent course of study always determined by his
| previous knowledge ; pupils can therefore enter for any
period at any date. Fees for the Ledtures : Chemistry,
City and Guilds of London Institute for the
First Cour>e, ^4 4s.; Second Course, £2 2s.; an entire
Advancement of Technical Education. — Central In¬
stitution, Exhibition Road. — Professor of Chemistry, H. Session—Two Courses, £5 5s. Botany — First Course,
Second Course, £2 2s. ; Session, £4 4s.
E. Armstrong, Ph D., F.R.S. This Institution is intended £3 3?- i
Pharmacy—One Course, £2 2s. For Pradtical Chemistry;
to afford such practical, scientific, and artistic instruction

CHEMICAL LECTURES, CLASSES, AND
LABORATORY INSTRUCTION.
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10 months, 12 to 25 guineas, according to hours of attend¬
ance. Council Prizes.—At the end of the First or Winter
Course a Bronze Medal and two Certificates of Honour,
and at the close of the Session a Silver Medal and three
Certificates of Honour areoffered for competition by the
Council. In the Class of Practical Chemistry, a Silver
Medal, Bronze Medal, and five Certificates of Honour,
are offered by the Council for competition.
In the
Materia Medica and Pharmacy Classes a Bronze Medal
is offered for competition at the end of each Course, and
a Silver Medal at the end of the Session.
Charterhouse Science and Art Schools.—Classes
are established in this institution by which instruction of a
practical character is given in most of the Sciences at a
very nominal fee ; whilst in Art, at an equally low rate,
Students, under the direction of five competent instructors,
can be advanced in their studies. Those who have leisure
can, at a very moderate charge, attend the Day Classes
in Art. Day Classes will also be held to prepare Candi¬
dates for Matriculation (Lond.), the Clerical, Medical
(including Dental), Legal, and other Examinations.
Student^ who aim at becoming proficient in Chemistry
(Organic and Inorganic) have the opportunity of working
in a well-fitted Laboratory, capable of accommodating
sixty Students. Aspirants of University Honours can at
a small expense be assisted in their studies.
The City School of Chemistry and

1 Chemical News,
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Pharmacy, 27,

Chancery Lane, London, W.C.—Principal, Mr. Maurice
Williams. Theoretical and Pradtical Chemistry, Chemical
Physics, Theoretical and Pradtical Pharmacy, Materia
Medica, Therapeutics, and Toxicology.
New Central School of Chemistry and Pharmacy’

173, Marylebone Rd., London.—Mr. J. Woodland, F.C.S.,
In addition to the usual Chemical studies, Special
Instrudlion Classes are held for Students of Medicine.
South London School of Pharmacy, 325, Kennington Road, S.E.—This School opened on September
12th, and the Session lasts until July 15th, 1889. Ledtures
on Chemistry and Physics, by Dr. John Muter, F.R.S.E.,
F.I.C., Daily, at 9 a.m. (Organic) and 10 a.m. (Inorganic).
Ledtures on Botany daily at 12 noon, and at 2 p.m. on
Materia Medica and Pharmacy, by Mr. Dodd, F.C.S.
The Laboratories for Qualitative and Quantitative
Analysis open daily from 9 till 5, under the diredtion of
Mr. de Koningh, F.I.C., F.C.S, assisted by Mr. Armstiong. The Students’ Laboratory of this Institution is
specially designed to accommodate 40 Students.
The
Technical Laboratory is open daily from 9 till 4, and is
fully fitted with all apparatus for teaching the manufacture
of drugs and chemicals. Periodical Examinations of the
Students are held by Visiting Examiners appointed by
the Council of Education, and Medals and Certificates
are awarded on the results thertof. Fees for the first
three months £10 10s. (junior) and £12 12s. (senior);
afterwards £2 zs. and ,£3 3s. per month respectively,
inclusive ot all departments.
Technical Laboratory,
£3 3 per month extra.
Onslow College of Science, 183, King’s Road,
Chtlsea, S.W.—Lectures and Laboratory instruction in
Chemistry and Pharmacy. Special Evening Classes in
Inorganic and Organic Chemistry, &c.
The Chemical
and Metallurgical Laboratories are open every day and
evening for practical work. Principal, Mr. W. H. Martin.
Royal Victoria Hall, Waterloo Bridge Road, S.E.—
Scitnce and Technical Classes, Session 1887-88. Lectures
will be given in the following subjects :—Electricity and
Magnetism, Mr. L. H. Owen; Animal Physiology, Dr.
Drew, B.Sc. ; and Chemistry, Dr. Forster Morley and
Mr. E. E. Graves. Classes are also held in Mathematics,
Plane and Solid Geometry, Machine Construction and
Drawing, Applied Mechanics, Shorthand, and Arithmetic.
1 he instruction given is suited to aitizans and practical
men, and is chiefly in connection with the Science and Art
Department, South Kensington.
Portman School of Pharmacy,
156, Marylebone
Road, Regent’s Park.—Principal, Mr. F. H. Painter.
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Westminster College of Chemistry and Pharmacy,

Trinity Square,
Wootton.

Borough, S.E.— Messrs. Wills and
-Bristol Medical School.—Mr. T. Coomber, F.C.S.
Institute of Chemical Technology, Hackins Hey,
Liverpool.— Principal, Mr. A. Norman Tate, F.I.C. The
course of instrudlion is intended more especially for
students who wish to gain a knowledge of chemistry and
the allied sciences in their relation to industrial and com¬
mercial pursuits, and embraces a thorough preliminary
course of theoretical chemistry and pradtical laboratory
W'ork, followed by instrudlion in chemical technology fitted
to the requirements of each pupil. In addition to these
chemical studies, students who desire it can enter upon
a special course calculated to afford them knowledge
useful in the eredlion and arrangement of manufadtories
and plant, and construdlion of apparatus.
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Leeds School of Medicine.—Prof. Smithells.
Leeds School of Science and Technology.— Mr.

J. Wertheimer, B.Sc., F.C.S., and Mr. E. Rawlins, F.C.S.
Newcastle-on-Tyne School of

Science and

CHARLES GRIFFIN A CO/S LIST.
By

Art

and Metallurgical
Department).—Principal, P. Hawkridge, B.A. Ledturers
and Demonstrators, W. D. Oliver, H. Oliver, J. D. Best,
&c. Classes will be held in the Day School and in the
Evening Classes in all stages of Inorganic and Organic
Chemistry, and the Laboratories will be opened for prac¬
tical work, including Qualitative and Quantitative Ana¬
lysis.
Classes will also be held in Metallurgy, both
Theoretical and Pradfical,

and Technical College (Chemical

Sheffield

Borough

Surrey Street. — Mr. A.
Evening Classes.

Analysts’

Laboratory,

H. Allen, F.C.S.

i,

Day and

Sheffield Mechanics Institution, Tudor Street.—
Ledlurer on Chemistry, Henry J. Hardy, F.C.S., &c. The
Course is divided into Organic and Inorganic Chemistry.
About 30 Ledtures are given in each. The Session com¬
menced September 10th.
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A.

WYNTER BLYTH, M.R.C.S., F.C.S.,
Public Analyst for the County of Devon.

New and Revised Edition, Crown 8vo., cloth.

POODS :

Dr. Stevenson Macadam, F.R.S.E., Mr. Falconer King,
Mr. Ivison Macadam, and Mr. Drinkwater.
Edinburgh School of Pharmacy and Chemistry.—

The instruction qualifies for graduation in Medicine and
Science in the University of Edinburgh and other Exa¬
mining Boards. Secretary, Mr. R. Urquhart.
Edinburgh School of Medicine, 41, Chambers St.—
Dr. Drinkwater, F.C.S.—-The instruction here qualifies
for all Medical Boards, Edinburgh University, London
University, &c. Day and Evening Classes.
Minto House Medical School, Chambers Street,
Edinburgh.—-Mr.
J. Falconer King, F.I.C., F.C.S.

Lectures and Classes.
New Veterinary College, Leith
burgh.—Professor Ivison Macadam.
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year, and reprinted in his Chemical and Geological Essays
(1874 and 1878, pp. 448—452).
Therein, after showing
the vague and uncertain notions as to the nature of solu¬
tion held by Berzelius, Dumas, and Mitscherlich, and
Vol. LVIII. No. 1505.
noting that Turner and Griffin had, among others, affirmed
the chemical nature of solution, the author announced as
his thesis not only that solution is chemical union, but
that “ all chemical union is nothing else than solution.
The uniting species are, as it were, dissolved in each
THE THEORY OF SOLUTION.*
other, for solution is mutual.”
The same idea was
By T. STERRY HUNT, LL.D., F.R.S.
subsequently expressed in 1874 by saying, “ The type of
the chemical process is found in solutions, from which it
i. The late inquiries of Mendeleeff into the nature of solu¬ is possible, under changed physical conditions, to re¬
He had already said in
tion made known by him since 1886 have deservedly generate the original species.”
attradted attention, for the reason assigned by him in a 1853, “ Solution is the result of that tendency in nature
recent paper on “The Compounds of Ethyl Alcohol with which constantly leads to unity, condensation, and
Water” (Trans. Chem. Soc., Q&ober, 1887, p. 778). He identification.” And further, “ Solution is chemical union,
there observes that while “ the views of chemists respecting as is indicated by the attendant condensation.”
In support of this dodtrine it was pointed out in the
the relations between the ordinary cases of chemical com¬
bination and the phenomena of dissolution remain still essay of 1855 that “ aqueous solution presents all the
undefined, the part played by solution in nature .... is phenomena of chemical combination ; ” among which
so important that the fulness of our chemical conceptions were then enumerated “homogeneousness,” “more or
seems to suffer from the want of clearness in the dodtrine less perfedt identification of volume,” “ the changes of
relating ” to these phenomena.
He adds, “ without temperature which attend the process,” and the “changes
describing the methods by which I have arrived at my of colour ” seen in the solution of some compounds, as in
It was
views on the nature of solutions, . . . I shall now state the the case of the chlorides of copper and nickel.
hypothesis which is in accordance with them.
Solutions further noted that “ the liquid state of these combinations
Alum and the
may be regarded as stridtly definite chemical combina¬ is often an accident of temperature.
tions.” He again insists upon “ the existence in solution rhombic phosphate of soda [Na2HP04.ioH20] are liquids
2120 F., and
the
bihydrated sulphuric acid
of definite combination,” and continues, “I intend to at
[H2SO4.2H2O, now cited by Mendeleeff] is a crystalline
investigate minutely solutions of low temperatures, and I
This was followed by an argument
expedt to obtain definite compounds in the solid state, solid below 46° F.”
and to explain the relations of these solid compounds, to the effedt that the instability of some of these hydrous
which were obtained by me in 1868, and afterwards by compounds is not to be urged against their chemical
nature, “ since chemical affinity may be very feeble in
Guthrie, who called them cryohydrates.”
It was further said, “the precipitation of the
Believing that the presence in solutions of such definite degree.”
[hydrated] sulphates of cerium, lanthanum, and calcium
hydrates could be detedted by studying the changes in
density in relation with centesimal composition, Men¬ from their solutions by heat, and that of most other salts
deleeff has with success applied this method to the by cold, is chemical decomposition.”
3. The case of arsenic terchloride was then noticed,
investigation of the liquids got by diluting with water
both alcohol and sulphuric acid.
In this way he has which unites with a certain amount of water, yielding a
obtained evidence that not less than three definite hy¬ well defined solution, and subsequently, by the addition of
drates of alcohol and water, represented respectively by a larger amount, is dissociated in a different sense, so as
C2H60.i2H20, C2H6O.3H2O, and 3(C2H60).H20, may to give chlorhydric acid and arsenic teroxide, thus
The
exist in solution, from which they may be separated by re¬ illustrating the theory of double decomposition.
duction of temperature. Of these hydrates the first is got in capacity of sulphuric acid to combine with a great amount
a solid state at —170, and the second at a still lower temper¬ of water was next considered, Gay Lussac, it was said,
ature. He further concludes that for sulphuric acid and having shown that this acid will absorb from an atmo¬
water there are not less than four definite compounds in sphere saturated with moisture fifteen times its own
which S.H204 is combined respectively with H20, 2H2O, weight, while, according to the investigations of J. J.
6H20, and 150H2O.
Other portions of Mendeleeff’s Griffin (L. E. and D. Philos. Mag. (3), xxix., 299), the
explanations apparently refer to the fact (hereafter to be condensation which is known to attend the union of
noticed) that such combinations as these, in which water sulphuric acid with water is still perceptible with 6000
It was then added,
is the solvent, are disturbed bv changes of temperature, equivalents of water to one of acid.
which destroy the chemical equilibrium, but the language “ there appears, however, to be with many bodies a limit
beyond which the affinity for water is satisfied.
The
is somewhat obscure.
That these views lately put forth by Mendeleeff in the liquids, being then mechanically intermixed, gradually
paper here cited in Oswald’s Zeitschrift fur physikahsche separate by reason of their difference in density, as is ob¬
Chemie, 1887, p. 379, and in various communications to served in dilute alcohol, and probably in some saline solu¬
the Russian Chemical Society, are considered to be tions and in metallic alloys.” Reference was then made
important by chemists is shown by the late remark of to the statements on this point to be found in “ Gmelin’s
Crompton, who probably expresses a very general opinion Handbook of Chemistry” (Cavendish Society’s Ed., i., p.
when he declares that as “ a consequence of Mendeleeff’s iii) and also to some later statements with regard to the
asserted separation of dilute alcohol into layers of greater
original treatment of the subjedt, our conception of the
The many alleged cases of such
constitution of solutions has suddenly acquired a degree or less hydration.
of precision which is altogether remarkable when the separations in aqueous liquids present a problem the
settlement of which will constitute an important con¬
nature of the problem is considered ” (Trans. Chem. Soc.,
tribution
to the theory of solution.
Jan. 1888, p. 116).
The recent studies of Traube and Neuberg (Zeit.
2. As a contribution to the theory of solution the
writer may be permitted to recall to the notice of chemical Physikalisch Chem., i., 509—515) have confirmed the
previous observations of Bodlander, showing that solu¬
students his essay entitled “ Thoughts on Solution and
the Chemical Process,” published more than a third of a tions of ammonium sulphate in dilute alcohol separate
century since in the American Journal of Science for spontaneously by augmentation of temperature into layers
January, 1855, and the Chemical Gazette for the same of unlike densities, the proportion of alcohol increasing
and those of water and sulphate decreasing in the upper
layer.
Similar results were got with alcoholic solutions
* Read before the British Association, Bath Meeting, Sedtion B.
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of other sulphates, with phosphates and carbonates, and
with the hydroxides of potassium and sodium.
4. The theory of solution, as put forward by the author
in January, 1855, and ever since maintained by him,
embraces then :—1st. The conception that in the process
of aqueous solution there are formed definite compounds
with water, accompanied with all the phenomena of
chemical union.
2nd. That in these compounds of a
single proportion of a salt or other species with many
proportions of water, there are definite limits beyond
which the further addition of water gives rise (A) to
decomposition, involving a new arrangement of the
elements of the previously united bodies (double decom¬
position), or (B) to simple admixtures of one definite
solution or liquid species, with another less dense solu¬
tion, or with water.
3rd. That these compounds are
separable in a solid state by changes of temperature, or
(theoretically at least) in a liquid state by the influence of
gravity. 4th. That liquidity is but an accident of solution,
since it is a state depending on temperature and on
pressure, which state may be assumed by all species,
whether elemental or compound.
Mendeleeff, who has now arrived at similar views of the
nature of solution—at least so far as aqueous solutions
are concerned—has contributed to the subject an im¬
portant means of investigating such solutions by the
study of their specific gravities in connection with their
centesimal composition.
He has at the same time
suggested that the existence of the various hydrates in
aqueous solutions should be made evident by other
physical properties than density, a suggestion which has
been successfully followed up by Crompton in his recent
paper, already cited, on “ The Electrical Conductivity of
Aqueous Solutions” {Trans. Chem. Soc., Jan., 1888).
Therein, by his mathematical investigation of the relation
between the conductivity of more or less dilute sulphuric
acid and its composition, he obtains a close concordance
with the results of Mendeleeff, and concludes that “ the
electrical conductivity of sulphuric acid, if not wholly due
to, is very largely influenced by, the formation of definite
hydrates in solution.”
Similar conclusions are deduced
by him from the application of the same method to dilute
phosphoric, nitric, and acetic acids, and to the solutions
of potassium and sodium hydroxides ; for all the details of
which, as well as for Prof. H. E. Armstrong’s appended
discussion of Crompton’s results, the reader is referred to
the Transactions of the Chemical Society as already
quoted.
5. In the author’s late volume, entitled “ A New Basis
for Chemistry” (Boston; 1st Ed., 1887; 2nd Ed., 1888), *
the question of solution has been considered in several f1
places.
Thus, in Chapter II., §12, there will be found
most of the citations already given from his papers of 1853,
1855, and 1874. Further on, in Chapter XII. (§§71—73),
the recent views of Guthrie and of Spencer Pickering on
so-called molecular equivalents are discussed together
with the bodies described by the former as cryohydrates
and sub-cryohydrates.
These, it was said, may be
regarded as “ very fusible definite crystalline compounds,
containing many portions of water to a single portion of a
salt or alkaloid.” The author then proceeded to express
his dissent from the view maintained by Guthrie that in
these compounds the “ constituents are not in the ratio of
any simple multiple of their chemical equivalents,” saying
that their composition, as was already declared of similar
cases in 1867, does not present “ a deviation from the law
of definite proportions,” but “ is only an expression of
that law in a higher form.”
It was further said, “ Messrs. Tilden and Shenstone, in
their studies of the great solubility in water of salts when
near their melting-points, have described compounds
which, unlike the cryohydrates, are homogeneous liquids,
containing, in the case of somewhat fusible compounds,
like silver nitrate and benzoic acid, very small proportions
of water ; from which the experimenters are led to con¬
jecture for bodies an indefinite solubility in water under

( Chemical News
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proper conditions of temperature and pressure.* It is,
however, easy to understand from the high equivalent
weights of such dense liquids (which from their viscosity
are probably colloidal) that compounds with water may
exist in which the proportion of the latter, though definite,
is so small a fraction that it would be neglected in the
ordinary processes of analysis. . . . These two cases
of apparently homogeneous compounds,—on the one hand,
liquids existing at high temperatures, with very small
proportions, and, on the other, solids at low temperatures,
with very large proportions of water,—are alike illustra¬
tions of the complex formulas and high equivalent weights
which we have so long maintained.”
In connection with the studies of Tilden and Shenstone,
the writer had already elsewhere recalled! the faCt of the
existence of combined hydrogen in many ignited bodies at
the atmospheric pressure.
Such are the hydroxides of
barium, sodium, and potassium, and certain vitreous
borates of the latter metals, long since described by
Laurent, which, at a red heat and in tranquil fusion, hold
an amount of hydrogen equal to 12 and i’3 hundredths
of water.
The presence of water in talc, and even in
epidote, beryl, and euclase, is well known, while perlite
and pitchstone are hydrous glasses differing from obsidian
in containing three or four hundredths of water.
All of
these are examples of the stability at elevated tempera¬
tures of solid compounds in which water exists dissolved,
that is to say, chemically combined.
They differ in
degree only from the hydroxide of magnesium, or from
zeolites like laumontite, and salts like the efflorescent
hydrated sodium carbonate and borate.
6. In the second edition of the “ New Basis for
Chemistry,” in a supplementary chapter, the author has
discussed at some length, among other topics, the question
of the dense polymeric vapour into which chemically
stable liquids are transformed under pressure above the
critical point of vaporisation.| Therein, in §120, are con¬
sidered the observations of Messrs. Hannay and Hogarth
published in 1880, according to whom alcoholic solutions
of potassium iodide, and of the cobaltous and ferric chlor¬
ides among others, pass integrally at temperatures some¬
what above the critical point of pure alcohol into dense
vapours, which, in the case of the chlorides named, retain
their characteristic colours ; while the absorption-spe&rum
of cobaltous chloride, as well as that of an alcoholic solu¬
tion of chlorophyll, remain unchanged above the critical
point.
More than this, it was observed that the dense
vapour of alcohol at 300° dissolved solid potassium iodide.
The critical point of alcohol they found, as a mean of
many experiments, to be 234'6®, with a pressure of 65
atmospheres, which agrees closely with the previous
figures of Sajotschewsky, who found 234‘3° at 62’i atmo¬
spheres, while Ramsay and Young have more lately
assigned 243° at a pressure of very nearly 63 atmospheres.
Messrs. Hannay and Hogarth further observed that a
saturated alcoholic solution of anhydrous calcium chloride
separated at 230° into a lighter and a denser layer, which
latter at 2550 dissolved, but reappeared when the pressure
was taken off. Regarding this they remark that “ a com* Philosophical Transactions, 1884; Part I.. pp. 23—36.
1 Hunt, “ Mineral Physiology and Physiography,” pp. 219—222.
J That these dense vapours are to be regarded as polymers, or in
other words, as resulting from the chemical or intrin sic condensation
of the normal vapours, is apparent from the early observations of
Cagniard de Latour himself. Andrews, moreover, found that carbon
dioxide at 607°, under a pressure of 223 atmospheres, is reduced to
1-447, or less than one-half of the volume which should belong to the
normal gas at this temperature and pressure, according to Boyle’s
law. The dense vapour of ethylic alcohol affords a more strikin
example of the same fadt, since, according to Messrs. Kamsay and
Young, a grm. of this liquid, which has at 4°a volume of i'2403 c.c.,
acquires at the critical point a volume of about 37 c.c., so that the
specific gravity of the vapour by their observation at 2430 with a
pressure of a out 63 atmospheres, is nearly o'28, water being
1'00. This corresponds to a four-fold intrinsic condensation, or to
4(C2HeO), since the normal vapour of alcohol, calculated for the
above temperature and pressure, should, in obedience to the extriosic
influences of., temperature and..pressure, have a specific gravity of
o'o68l, or one-fourth of the number observed.
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bination of the chloride with part of the alcohol evidently
occurs, and at a higher temperature diffusion takes place
until the fluid is quite homogeneous.” Similar phenomena
were observed with the alcoholic solution of ferric chloride.
These remarkable observations, which seem to show the
integral volatilisation of solutions and their passage into
dense polymeric vapours, as well as the solubility of solids
in such vapours, and the separation of apparently homo¬
geneous solutions at elevated temperatures under pressure
into distindt layers of different densities, deserve more
attention than they have yet received from chemists.’
7. Many points in the theory of solution are well
illustrated by the example of sodium sulphate. This is
found to be most soluble at 20°, when xoo parts of water
dissolve 52-76 parts of the anhydrous salt, yielding a solu¬
tion which possesses a certain degree of stability, and
retains its liquid form at ordinary temperatures in closed
vessels, but by agitation is readily changed in great part
into crystals of the decahydrate, Na2S04.ioH20—having
a specific gravity of 1-47 to 1-48—which contain for the
52-76 of sodium sulphate 66-8o parts of water, or more
than two-thirds of the solvent liquid. This hydrate has
its point of maximum solubility in water at 340, while
that for the anhydrous salt, as we have seen, is 20°. The
crystallised decahydrate is slowly changed at 340 into a
liquid, melting, as it is said, in its water of crystallisation.
From this liquid, as from the original solution, by a
reduction of temperature, or by contadt with alcohol,
crystals of a new compound, the heptahydrate,—
Na2S04.7H20,
are deposited. These, which are much harder than the
last, are very unstable, and, after removal from the liquid,
become milk-white by a heat of 150, or by contadt with a
foreign body, and are changed, with a considerable rise of
temperature, into an admixture of the anhydrous and the
decahydrated sulphate. This latter, in dry air at ordinary
temperatures, loses its combined water, and passes into
the anhydrous salt. A similar decomposition also takes
place when a saturated solution of sodium sulphate is
heated above 40°, crystals of the hard and very dense
anhydrous salt—specific gravity 2-64 to 2-73 — being
deposited. These are more or less completely re-dissolved
on cooling until the temperature reaches 180, when the
formation of crystals of the heptahydrate begins, and the
previously separated anhydrous sulphate itself is gradual^
converted into the same hydrate. When a liquid con¬
taining an excess of crystals of the heptahydrate is heated
to 270, these melt, like those of the decahydrate, and the
solution will then yield crystals of the anhydrous salt.
From all these fadts Lowel concluded, in 1856, that
sodium sulphate exists in three distindt forms in aqueous
solutions, namely, as a decahydrate, as a heptahydrate,
and as the anhydrous salt.f The decahydrate is readily
dissociated below 340 into heptahydrate and water, and
above 34° into the anhydrous salt and water, while the
unstable heptahydrate is itself readily transformed into
an admixture of the anhydrous salt and the decahydrate.
We may regard the various liquids obtained with sodium
sulphate and water as liquid forms of the decahydrated,
the heptahydrated, and the anhydrous sodium sulphate,
intermingled with water, or at certain transition tempera¬
tures with each other. From such admixtures anyone of
these sulphated species may not only separate, under
slight provocation, in a crystalline form, but also under
favourable conditions (which for obvious reasons are not
easily attained in pradtice) in liquid form, under the in¬
fluence of gravity, as already suggested. In this view of
solution, there is not only in change of pressure (as long
since shown by Sorby), but in change of temperature, in
evaporation, in dilution, and in crystallisation, a constant
making and unmaking of chemical species.
In the
’ See Hannay and Hogarth, Chemical News, xli., p. 103, and
Proc. Roy. Soc„ xxx., pp. 178, 484 ; also Ramsay, Ibid., p. 324.
t For the data here employed the reader is referred to “ Watts’s
Dictionary of Chemistry,” sub voce, Sulphates of Sodium, and also to
Lowel’s papers in the Ann. de Chirnie et de Physique.
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mingling of liquids, wherever change of volume is apparent,
chemical change is going on. When that ceases it may
be assumed that admixture takes the place of solution.
8. According to the hypothesis regarding densities
which the present writer has elsewhere maintained,
volume is constant, and the integral or so-called molecular
weight of the species varies, not only for gases and
vapours, but for liquids and solids, as the specific gravity.
This molecular weight is in fadt the weight of any given
volume of the species in question, whether solid, liquid,
or gaseous, as compared with that of an equal volume of
hydrogen gas at standard temperature and pressure, and
may thus, with great propriety and significance, be called
the equivalent weight of the species. Hydrogen gas being
thus assumed as the unit of specific gravity for all species
whatever, liquid water, the commonly received unit of
specific gravity, which is formed by the intrinsic condensa¬
tion or polymerisation of 1192 volumes ofH20 ( = 17-96) at
standard temperature and pressure, has an integral weight
of 21,408=1192 (H20), or in round numbers, 21,400.
Comparing with this the hard and heavy anhydrous
sodium sulphate (^ = 2-64—2-73), and the softer and much
lighter decahydrate (d = 1-47—1-48), we have, with
0 = 15-96, for the formula Na2S04 = 141-84=/, and for
Na2S04.ioH20 =321-44=/. From these data we proceed,
in accordance with our hypothesis, to fix the coefficient
of condensation, or of polymerisation, of the two salts,
and find for the first 40o(Na2S04) =57-780, which corre¬
sponds to a specific gravity of 2-65, and for the second,
g8(Na2S04.ioH20) =31,501, which gives a specific gravity
of 1-472.*

FURTHER

NOTES

ON

DISSOCIATION

BY

CONTACT-ACTION.!
By the Rev. A. IRVING, D.Sc., B.A.,
Senior Science Master of Wellington College, Berks.

Two years ago, at the Birmingham meeting, I had the
honour of reading a paper before this Sedtion, in which I
propounded and gave evidence for the theory which had
been growing in my own mind for some years previous,
as to the probable cause of the initiation of the adtion of
gases upon one another in contadt with heated and
chemically inadtive porous bodies, of which platinumsponge and platinised asbestos may be considered the
most familiar examples. I showed that in some cases
the readtion was brought about by the contadt of heated
siliceous bodies, such as fragments of pumice previously
cleaned by calcination. During the two years which have
passed since, I have repeated most of the experiments
referred to in that paper, and always with the same results.
Dr. Hodgkinson, the Professor of Chemistry at the Royal
Military Academy, has also described in the Chemical
News, quite recently, a simple and effedtive modification
of the experiment for exhibiting the combination of S02
and free 02 in a ledture, which is very easily performed.
I have done this with my own senior class, and it seems
to me to bear testimony to the truth of the theoretical
explanation which I ventured to put forward, from the
circumstance that the experiment is so arranged that the
platinum-sponge is heated outside the apparatus before
the gases are brought into contadt with it, plainly showing
that the readtion is not due to condensation of the 02 in
the pores of the sponge previous to the heating.
Briefly stated, the theory regards the readtions (in all
such cases of contadt-adtion) as due to the increased
“ bombardment of the molecules ” upon the solid, owing
to the increase of the heated solid surface exposed,
* For a further discussion of the author’s hypothesis regarding
densities, see a paper entitled “ Integral Weights in Chemistry,”
L. E. and D. Philos. Mag., Odt., 1887 ; also “ The Integral Weight
of Water,” Ibid., April, 1888.
t Read before the British Association, Bath Meeting, Sedtion B.
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added to the increased translational energy of the
molecules themselves; the increased frequency of
impadt causing a rise of the atom-temperatures, and a
corresponding increase in the intra-molecular work done
(of all vibrational energy) in unit of time, as distinguished
from inter-molecular or translational energy. Considering
the great differences of thermal conditions in the indi¬
vidual molecules in any given mass of a gas, it is con¬
ceived that many of these molecules which exist for the
time in a thermal condition considerably above the mean
which is indicated by the thermometer, are already in such
a state of intra-molecular vibrational energy that the
accession of heat to them which the increased “ bom¬
bardment,” engenders is sufficient to cause dissociation in
some cases ; and this was suggested as a probable explana¬
tion of the phenomena known as the “ intial temperature of
dissociation,” and the apparent lowering of that initial tem¬
perature by contadt adtion. In the case of a mixture of
gases, such as S02 + 02, or NH3 + 02, or NO-f H2, it seems
probable that the conditions required to bring about a
transfer of atoms might be realised short of adtual dissocia¬
tion of any ofthe molecules, the increase of the atomic vibra¬
tional energy required being merely such as to so far weaken
the bond which holds them together in the original mole¬
cule, that this weakened bond of affinity might be over¬
come by the counter-attradlion of other loosely-held atoms
of opposite eledtro-chemical energy. For such a condition
of things the term “ quasi-nascent state ” was proposed.
The paper was published in full in the Chemical News,
and was criticised in the pages of the same periodical.
My reply to those criticisms brought a private letter from
the author of them, confessing that he had misunderstood
the argument of my paper, and apologising for his hasty
criticism, which, he said, was based on an insufficient
study of it. This is the only criticism which I have met
with since the paper was read ; but I may say that the
ideas thrown out by Prof. Williamson in his farewell
address at University College seemed to me to give con¬
siderable support to the view which I have ventured to
put forward.
In my work on “ Rock-metamorphism,” which is now
in the press, I have been led to consider the possible
genesis of the great crystalline series of archaean rocks
(the granitoid rocks, the gneisses, and the crystalline
schists), which together make up the primordial litho¬
sphere of the earth. In any such account as it is possible
to give of their origin, on the assumption (which all the
known fails seem to warrant) that the earth was once a
glowing mass, it became necessary — on rejecting the
fanciful notion that these primitive crystalline rocks are
the results of later “ regional metamorphism ”—to account
for the origin of the graphite in them, which geological
writers have, in this country, without exception, so far as
I know, assumed to be a produdt of extreme carbonisation
of organic matter of vegetable origin ; an assumption
which has been one of the main props of the notion as to
the origin of the primitive crystalline rocks referred to
above. Now carbon (even graphitic carbon) is known to
occur in meteorites, and the spectroscope has revealed
the existence of hydrocarbons in the heads of comets. It
is but the wildest fancy to attempt to ascribe the origin
of such carbon to the carbonisation of organic matter.
Reflecting upon such faCts as these, and upon others well
known to the chemist, as to the synthetic formation of
such hydrocarbons as acetylene marsh-gas, and some
others of a more complex nature through the agency of
metallo-carbides, one was soon led to see that at a certain
stage of the earth’s development a good deal of the carbon
of the original nebulous matter of the earth might easily
have got hold of some of the hydrogen.
Now we know very well that some hydrocarbons can
be dissociated by pure heat at the high temperature of
the eleCtric spark; and we know also that hot alkali
metals, and even the glowing metal of the magnesium
flame, can reduce C02 to elementary carbon in a very
pure form ; also that the most refractory hydrocarbons
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can be reduced to elementary carbon by the action of dry
chlorine gas upon them at red heat. It is possible that some
of the graphite in the primitive archaean rocks may have
been produced by any or all of these agencies. But when we
note the way in which graphite occurs, often in con¬
siderable seams in those gneisses and schists, we are
compelled to look about for some other cause more ex¬
tensive in its operation.
The deposit of elementary carbon in the interior of the
roofs of the fire-clay retorts of our gas-works is probably
to be referred to the contact aCtion of the heated porous
surface of the retort upon the heavy hydrocarbons of the
crude coal-gas ; at least this seemed a fair deduction
from the theory which I had ventured to put forward two
years ago. Last May I subjected this view to the test of
experiment. An ordinary combustion-tube about 9 inches
long was drawn out at one end so that a continuous small
flame of coal-gas could burn at it. This tube was packed
with pumice fragments, which had been well-calcined
just before. The tube was then attached in the ordinary
way by flexible tubing to the gas-pipe. The coal-gas was
passed and lighted at the small end. The tube was then
slowly heated by a wide Bunsen-flame. As the tempera¬
ture rose to a dull red heat, dissociation of the hydro¬
carbons set in rapidly, and the pumice-fragments soon
became coated over with a steel-grey film of elementary
carbon. The tube was then detached, and after being
allowed to cool while closed up it was attached to an
oxygen holder, with the intervention of calcium chloride,
strong sulphuric acid, and potash, to remove moisture
and traces of C02. The oxygen was passed for several
minutes through the tube, and into lime-water, without
any visible result. A small zone of the tube was then
heated in a spirit-flame, and as soon as this zone was
heated to a dull redness, a copious precipitation of CaC03
in the lime-water took place, the fragments of pumice in
the heated zone being soon cleaned to their pristine
whiteness.
The theory of dissociation by the contadt-adtion ot
heated solids thus receives visible demonstration in the
case of hydrocarbons. To apply this to the genesis of
graphite in the primitive rocks, we have only substituted
for the heated pumice-fragments in our experiment the
glowing slaggy portions of the earliest crust which floated
in the magma (real pumice-fragments on a grand scale);
and, admitting the co-existence of hydrocarbons in the
gaseous envelope which then surrounded the globe,
recolledting also that the crystalline form ascribed to
graphite in our text-books rarely (if ever) occurs in native
graphite, we have a complete explanation of the origin of
graphite in the primitive crystalline rocks without any
intervention whatever of organic matter.
I have since repeated the experiment with a tube about
5 feet long, and have deposited amorphous carbon through
the whole length of the tube upon the pumice, which was
gradually heated from one end to the other. In a third
trial the tube was heated in a gas-combustion furnace to
the temperature of incipient fusion of the Bohemian glass,
and the deposit was more copious than ever; but the
carbon had upon the whole a more sooty appearance.
This agrees with some results lately obtained by the
Hon. Charles A. Parsons in some experiments on carbon
at high temperatures and under great pressures, of which
he gave an account in a paper read before the Royal
Society in June last.
Mr. Parsons informs me that he
has found that the higher the temperature the solur the
graphite produced, and that regardless of pressure. His
experiments, however, had nothing to do with dissociation
by contadt adtion, since he started with his carbon in the
elementary state.
In the second of the experiments which I have men¬
tioned above, an accessory result was observed. As the
tube was gradually heated towards the flame end, a
yellowish deposit was observed in front of the flame
j which was applied to heat the tube. After the experiment
I was complete this was distilled into the drawn-out portion
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of the tube, which was then cut off. On examination it
was shown to be elementary sulphur by burning with a
flash of blue flame, and with the smell and acid reaction
of S02; while another portion of it was washed out in
CS2, and crystallised out in the usual rhomboidral forms,
as the solvent was allowed to evaporate away on a watchglass. We have thus evidence of dissociation by contadadion of heated solids, not only of the hydrocarbons, but
also of the sulphur compounds present in coal-gas.
I am of course not prepared to say that some portions
of the black sooty deposit may not consist of heavy re¬
fractory hydrocarbons, as, owing to the pressure of other
subjects that have engaged my attention lately, I have
not made a complete combustion analysis of it, so as to
determine its composition quantitatively.
But even if
some are present, this would not vitiate the application
which I have proposed, of the theory of dissociation by
contad-adion to the genesis of graphite, seeing that well
authenticated analyses are on record of a certain per¬
centage of volatile hydrogenous matter in native graphite.
Roth* (£.£•.) records a case in which as much as 1-34 per
cent of hydrogen was found by Cloes in a specimen of
very pure Canadian graphite, and another case in which
Mene found as much as 7-30 per cent of volatile matter
in graphite from Passaw.
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SACCHARINE.

By DAVID LINDO.

In the Chemical News (vol. lviii., p. 51) the author pub¬
lished a test for Fahlberg’s saccharine, which he has since
found can be modified to advantage as follows. After
placing the saccharine with concentrated nitric acid in a
small porcelain dish, evaporate to dryness on the waterbath, or by moving the flame of a spirit-lamp to and fro
under the dish, blowing on the surface occasionally to
facilitate evaporation, and taking care the heat does not
rise too high. If the dish is allowed to cool and a few
drops of strong solution of potash in 50 per cent alcohol
are added to the residue, a faint yellow colour only will
be developed. Spread the liquid over the surface of the
dish, and before it has settled to the bottom, apply heat
with the lamp, as above, quickly all over the under surface
of the dish. If the vapour of alcohol happens to ignite it
must at once be extinguished.
A greater variety of
colours will be developed in this way than by following
the directions formerly given.
As the dish cools and
moisture is absorbed the colours fade ; by heating they
can be reproduced, but not in the same perfection as at
first.
Falmouth, Jamaica, B.W.I.,
August 27, 1888.

THE SOLUBILITY OF BARIUM
HYDROCHLORIC

SULPHITE

IN

ACID.

By G, STILLINGFLEET JOHNSON.

NOTE ON THE

DECOMPOSITION OF NITRIC OXIDE IN
In a “ Note on Barium Sulphite,” published in the
Chemical News, vol. lviii., p. 128, Mr. E. Rattenbury
Hodges concludes that barium sulphite is not soluble in
hydrochloric acid. His experimental evidence of this in¬
solubility is, that when sulphur dioxide gas is passed into
a solution of barium chloride, a precipitate is obtained
which is insoluble in hydrochloric acid.
Three experiments described below throw further light
upon the subject: —
I. A clear solution of barium hydrate (baryta water) is
boiled to expel dissolved oxygen, and sulphur dioxide gas
(obtained by the action of hydrochloric acid upon sodium
sulphite) is passed into the solution. A copious precipi¬
tate results. On adding a few drops of hydrochloric acid,
free from H2S04 and HN03, this precipitate is at once
and completely dissolved.
.11. A solution of barium chloride is boiled, to expel
dissolved oxygen, and pure sulphur dioxide gas is passed
into the solution. No precipitate is formed, or only a
faint opalescence, which is not dissolved by hydrochloric
acid. Prolonged boiling is necessary to ensure complete
absence of precipitate, but saturation with the gas pro¬
duces no turbidity if this precaution has been taken.
III. A solution of barium chloride, made with unboiled
water, is saturated with sulphur dioxide gas. A precipi¬
tate is produced, which is quite insoluble in hydrochloric
acid.
The conclusions drawn from the above experiments are
as follows:—
I. Pure barium sulphite is readily and completely
dissolved by hydrochloric acid.
II. Pure barium chloride in aqueous solution is not
precipitated by pure sulphur dioxide gas.
III. Barium chloride in aqueous solution is precipitated
by sulphur dioxide in presence of dissolved
oxygen, the precipitate being barium sulphate,
not barium sulphite.
BaS03 + 0 = BaS04.
It will be remembered that oxygen converts 13J times
its weight of barium sulphite into barium sulphate.
King’s College, London,
Sept. 15, 1888.
* “ Allgem. u. Chem. Geol.,” Bd. 1, p. 37,

CONTACT

WITH

WATER

AND

ALKALINE

SOLUTIONS.
By STEPHEN COOKE, F.C.S.
Priestly, in his “ Experiments on Nitric Oxide,” says
“ Being desirous of ascertaining whether nitrous air
tended in any degree to a spontaneous decomposition by
long standing only, without being in contad with any
substance that could be supposed to have an affinity with
any constituent part of it, I filled a large phial and corked
it very tight, keeping it for the most part with its mouth
immersed in a vessel of water, but negleded it and suffered
the water to evaporate.
However, examining the air
about two years afterwards, I found it to have the same
power of diminishing common air that freshly-made nitric
oxide has.”. He, however, almost immediately after¬
wards mentions other experiments in which the nitric
oxide appears to have undergone a change on standing a
long time ; but as he gives oxygen as one of the produds
formed, there seems to be some mistake in the experi¬
ments.

Humboldt and others declared that nitric oxide is de¬
composed by contad with water, with the formation of
nitrate of ammonium.
Davy, however, rejeds these experiments, and comes
to the following conclusions as the results of his experi¬
ments : “ (1) That nitric oxide is not decomposable by
water ; (2) That the diminution of volume of nitrous gas
placed in contad with water is owing to a simple solution
of it in that fluid.”
Russell and Lapraik (your. Chem. Soc., xxiv., 37, 1876)
have shown that water and nitric oxide kept at ioo° C.
for a fortnight, and then for four months at the ordinary
temperature, had undergone a contradion of 46 ’7 per cent.
After making some of my experiments on nitric oxide
and hydrogen in presence of platinum, an experiment was
tried with the gases alone (i.e,, without the platinum),
with the result that there was a slow but gradual con¬
tradion.
On examination of the residual gases, after
standing for more than twelve months, it was found that
the hydrogen had no part in the readion (except retarding
it); but the nitric oxide had undergone partial deopm-
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position into HN02 and nitrogen, together with a little iron in hydrochloric acid solution with potassium per¬
manganate.
His results were mainly corroborative of
nitrous oxide.
Two tubes, about o-8 metre long, were filled, one with what these investigators have already shown.
It was found that the presence of manganous sulphate
two volumes of nitric oxide and one volume of hydrogen,
the other with equal volumes of the two gases. After in the hydrochloric acid solution of the ferrous salt would
prevent, for a short while at least, the reduction of a
standing fifty-four weeks, the first had undergone a con¬
greater amount of potassium permanganate than corre¬
traction of 230 m.m. ; and on adding ferrous sulphate,
there was a further contraction of 260 m.m., leaving 43
sponds to the amount of ferrous salt in solution, and also
Lead
m.m. of nitrogen and nitrous oxide, the hydrogen being that no free chlorine was detected on titration.
left unchanged. The liquid in the tube was strongly acid, chloride aCted in a manner similar to manganous sulphate.
and gave the reactions for nitrous acid. In the tube con¬
Magnesium, cobalt, and copper sulphates were also
taining the larger proportion of hydrogen only 150 m.m. tried, but gave no good results, showing them to be of no
value.
of gas had disappeared in the same time.
From these experiments it is evident that nitric oxide
A very important precaution is to watch the end
undergoes a change by merely standing in contact with reaction in the hydrochloric acid solution containing
water. Since these experiments were made the subject MnS04 very closely, which can be distinguished by the
has been a little more fully investigated; tubes with first complete colouration throughout the liquid.
If not
platinum were used in some cases, and in others nitric stopped there too much permanganate can be easily
oxide stood over water in tubes without any platinum.
added, because of the almost immediate fading out of the
The tubes used were about 400 m.m. long. Pure nitric colour of the first few c.c. added after the end reaction
oxide was used. The tubes when filled were kept standing was reached.
over pure water, or in some cases over mercury with 20
The solutions used were similar to those of Zimmer¬
or 30 m.m. of wafer at the top. They were kept in the mann. Hydrochloric acid=ri2 sp. gr., H2S04= 1-84 sp.
dark and at the ordinary temperature.
gr., a dilute solution of permanganate, with a titre of
With tubes containing platinum the contraction was 0-0039603 Fe, and a stronger one of 0-0081136 Fe.
gradual but slow, and for the first three or four weeks Manganous sulphate solution 200 grms. in x litre.
Also
amounted to 50 m.m. per week. After about one-half has a hot saturated solution of lead chloride.
disappeared the aCtion gets slower, and in tubes of this
(1). The first experiments were with ferrous ammonium
kind is not complete for nearly three months. The total sulphate, and gave the following results :—
contraction will be at least go per cent of the original gas.
Fe(NH4)2(S04)2+
The residue is chiefly nitrogen, but it also contains a
MnS04.
K2Mn2Og
h2so4.
No.
+ 6H20.
HC1.
C.c.
C.c.
Grm.
C.c.
C.c.
small quantity of nitrous oxide, and a portion of this gas
25-10
is also found in solution. The water is acid and contains
—
—
I.
07
15
25-65
HN02.
—
07
IO
2.
—
25-IO
In a tube similar to the last, but containing no platinum,
20
07
IO
—
3the aCtion is slower—in the first month the contraction
20
—
07
—
2575
4*
25-IO
was 100 m.m., and towards the end the aCtion is very
20
20
07
—
5slow indeed. In nine months the change was complete,
20
25-20
40
6.
07
—
the gas remaining being from 10 per cent to 20 per cent
20
—
07
25-50
15
7of the original; the nitric oxide had quite disappeared,
20
25-20
20
8.
07
15
the residue consisting of nitrogen and nitrous oxide.
20
25-20
—
07
15
9In a tube containing platinum the aCtion of heat in 10.
25-20
—
—
07
15
accelerating the change was tried.
Nitric oxide was
The next experiments were made by fusing magnetite
sealed up in such a tube with a little water and kept for
with
potassium bisulphate, dissolving in water, reducing
two hours at 100° C.; there was a contraction of 20 per
cent, the residue consisting of nitric oxide, nitrous oxide, with zinc, and titrating with the strong solution of permanganate.
and nitrogen.
It is well known that a solution of caustic potash aCts
K3Mn208.
HCl.
MnS04.
No.
Iron Solution.
C.c.
C.c.
C.c.
C.c.
gradually on nitric oxide, potassium nitrate and nitrous
oxide resulting from the change. The aCtion, however,
—
—
100
I.
37-75
is very slow, taking some months to complete. Russell
38-00
20
—
100
2.
and Lapraik have shown that the aCtion is much
37-8°
20
20
100
3accelerated by keeping at a boiling temperature. At
100
40
38-05
—
4common temperature, or at ioo° C., the aCtion is much
37-80
20
100
40
5hastened by the presence of platinum. A tube of nitric
A similar hydrochloric acid solution of magnetite was
oxide 400 m.m. long, containing platinum, was placed in
a solution of caustic potash ; the aCtion was complete in made, reduced with zinc, and titrated with the same per¬
three weeks, about three-fourths of the original gas dis¬ manganate solution.
appearing.
In a similar tube, sealed up and kept for
KjMnjOg.
MnS04.
h,so4.
Iron Solution.
No.
three hours at ioo° C., a like change took place.—Glasgow
C.c.
C.c.
C.c.
C.c.
Philosophical Transactions.
38-00
—
—
I.
2.
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OF

OTHER
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ON

THE

34-

50
50
50
50

IO
IO
IO

20
20
20

37-50
37-50
37-45

A ferro-manganese dissolved in hydrochloric acid and
titrated twice in presence and twice in absence of
manganous sulphate, gave each time the same result on
ACID SOLUTION BY POTASSIUM
titrating.
It should be said that the ferro-manganese
PERMANGANATE.
contained about 65 per cent manganese and 30-4 percent
By DAVID L. LUKE.
iron.
_
_
N. Wiley Thomas’s method consists in substituting
The author has made a series of experiments similar to | lead chloride for manganous sulphate, and proceeding as
those performed by the late Dr. Clemens Zimmermann, | before. A quantity ot magnetite was therefore dissolved
Kessler, Thomas, and others, studying the influence of | by the author in hydrochloric acid, and titrations were
manganous sulphate and other salts on the titration of made in presence of lead chloride, also manganous sul-
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phate, and alone. The lead chloride was added as a hot
saturated solution.
No.

Iron Solution.
C.c.

PbCl2
C.c.

MnS04.
C.c.

K2Mn208.
C.c.

—
—
i6-oo
20
—
15-60
25
15-60
—
30
25
3—
20
15-60
25
4—
20
1560
25
520
6.
—
25
15-55
From the above results it will be observed that under
the proper conditions, i.e., in presence of either man¬
ganous sulphate or lead chloride, Margueritte’s method
for the titration of iron will work in hydrochloric acid
solution as well as in sulphuric acid.—Journal of Analytical
Chemistry, Vol i., Part 3.
I.
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REPORT

OF

THE

COMMITTEE*

APPOINTED FOR THE PURPOSE OF INQUIRING INTO AND
REPORTING ON

TPIE

PRESENT

METHODS

OF

TEACHING

CHEMISTRY.!
The Committee decided at first to restrict its enquiries to
the teaching of chemistry in schools. With this object,
in December last they addressed the following letter to
the Head Masters of Schools and the Principals of
Training Colleges, both in Great Britain and Ireland, in
which chemistry forms a part of the curriculum.
The
list of these schools was compiled from the “ Educational
Year-Book.”
Committee on Chemical Teaching.
Dear Sir,—At the meeting of the British Association
held at Manchester in September last, Professor H. E.
Armstrong, F.R.S., Mr. J. T. Dunn, Professor W. R. Dunstan, Dr. J. H. Gladstone, F.R.S., Mr. A. G. Vernon Harcourt, F.R.S., Mr. Francis Jones, Professor McLeod,
F.R.S., Professor Meldola, F.R.S., Mr. Pattison Muir,
Dr. W. J. Russell, F. R.S., Professor Smithells, Mr. W. A.
Shenstone, and Mr. Stallard were appointed as a Com¬
mittee for the purpose of inquiring into, and reporting on,
the present methods of teaching chemistry.
It is felt that great difficulty exists at the present time
in teaching chemistry to elementary students, owing
chiefly to the absence of agreement among teachers as to
the best modes of giving instruction and to the diverse
views of examiners. It is hoped that an inquiry by this
Committee will be valuable not only to teachers of ele¬
mentary chemistry, but also to those who have the
responsibility of examining in this subject. The members
of the Committee venture, therefore, to hope that you will
assist them by furnishing, at as early a date as possible,
such a report on the chemical teaching in your school as
you consider will be most likely to aid their inquiry, more
particularly with regard to the following points:—
1. The objedts with which chemistry should be taught
in schools.
2. The difficulties that are met with in teaching, and
the best way of obviating them; the influence
exerted by external examiners on the character of
the teaching.
3. The methods which, in your opinion, are most likely
to render the teaching effective as a mental
discipline, and as a preparation for subsequent in¬
struction in the higher branches of the science or
in applied chemistry.
* Consisting of Prof. H. E. Armstrong, Mr. J. T. Dunn, Prof. W.
R. Dunstan (Secretary), Dr. J. H. Gladstone, Mr. A. G. Vernon Harcourt, Mr. Francis Jones. Prof. H. McLeod, Prof. Meldola, Mr.
Pattison Muir, Dr. W. J. Russell, Mr. W. A. Shenstone, Prof.
Smithells, and Mr. Stallard. Drawn up by Prof. Dunstan,
t Read at the British Association, Bath Meeting, Section B.
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The Committee will also be greatly obliged for informa¬
tion on any other points diredtly connected with the
teaching of elementary chemistry; any data with which
you may favour them will be regarded as confidential, and
nothing of a personal nature will be published without
your previous consent.
In making any communications to the Committee, it
will be convenient if you will kindly affix to the manuscript
the paper which is enclosed.
I am, Sir,
Your obedient Servant,
Wyndham R. Dunstan,
Honorary Secretary to the Committee.

Five hundred copies of this letter were circulated, but
only eighty-six more or less extended replies have been
received ; they include the majority of the largest public
schools in Great Britain.
These replies have been the
subject of careful consideration by the Committee.
The schools which have reported represent a total
number of 23,350 boys, and of these 8,418 receive instruc¬
tion in chemistry; that is, 36 per cent. It will be useful
to summarise in this Report, by means of extracts from
typical replies, the chief points of general interest which
have been alluded to, particularly those that were raised
by the three questions suggested by the Committee in
their letter.
1. The Objects with which Chemistry should be Taught
in Schools.
There is almost unanimous agreement as to the high
educational values of the science of chemistry. Teachers
seem agreed that chemistry should be taught in schools
with two objects: first, and mainly, on account of the
mental training and intellectual discipline it affords ; and
secondly, for the sake of its applications in the different
professions and trades which the boys may subsequently
follow and also in its direct bearing on the faCts of every¬
day life. This view of the importance of chemistry as a
part of the school curriculum is well exemplified by the
following extracts taken from the reports made by various
schools, both large and small, and representing boys who
afterwards follow a diversity of trades and professions.
I. “ Chemistry should be taught in schools—(1) As an
educational subject or mental discipline.
In studying
chemistry the pupils are led to cultivate habits of observa¬
tion, because the statements made in chemistry are based
on faCts actually seen ; or reflection, because the accurate
statement of even the simplest observed faCt requires not
a little reflection ; and of reasoning, because reasoning is
required before one can decide that any one particular
result in an experiment is due to some one particular
antecedent circumstance out of several. Chemistry also is
especially the science in which experiment can be most
readily had recourse to by the pupil. (2) As a valuable
branch of instruction.
Supposing that the mental powers
were not developed and strengthened by the study of
chemistry, it might still be desirable that pupils should
not leave our public schools wholly ignorant of the com¬
position, properties, and uses of the materials of everyday
life.”
II. “ Science and history alone of the subjects taught
in schools perform a twofold function. They give connec¬
tion of ideas, logical power, and education in the fullest
sense, while at the same time they store the mine with
useful faCts likely to make the possessor a more valuable
member of the body politic.
Hence chemistry may be
taught to all boys just in the same way as ancient lan¬
guages and higher mathematics, without any thought of
the future career of the pupil, or whether chemical know¬
ledge is likely to be of practical use to him or not.
In
this way the practical demonstration of chemical faCts
becomes a great objeCt-lesson, while chemical theory be¬
comes an introduction to logic. Chemistry may be taught
for other reasons :—(i.) To enable boys who show no
special aptitude for any other subject to obtain a scholar-
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ship and university education, (ii.) As a special subject,
likely to be useful for those who, having passed the pre¬
liminary arts’ examination, intend to adopt a medical
career.”
III. “ The objects with which chemistry should be
taught in schools:—1st. To make lads take a keener
interest in natural phenomena. A few well-chosen experi¬
ments will excite their wonder, and at the same time
create an interest in the secrets of nature. 2nd. To teach
lads to see, i.e., to develope their powers of observation.
3rd. To impress upon lads that there is a definite law of
order in nature. Lads soon see that from the same bodies
under similar couditions certain fixed results must follow.
4th. To make boys logical and not too hasty in generalisa¬
tion from a few isolated observations.
Chemistry is
peculiarly well fitted for this purpose. 5th. To direct the
powers of destructiveness and construCtiveness which are
always so pronounced in boys, since they soon learn to be
interested in simplifying many complex forms and in
building up others. 6th. To impress upon lads, as soon
as possible, that everyday life must necessarily be in¬
fluenced beneficially by a knowledge of the chemical pro¬
perties of. a very few simple bodies and the laws which
determine their mutual interaction.”
IV. “ There are, I think, two considerations to be kept in
view:—(a) the general educational value of the work
which gives chemistry a claim to be considered a necessary
part of any liberal education, whatever be the profession
in view; (/3) the necessity of teaching chemistry on such
lines that the instruction given may be a sound and
valuable apprenticeship for such boys as may be led to
devote themselves specially to this subject in the future.”
The following sentences (V.) were written by the head¬
master of one of the first public schools in England:—
V. “ I think that the objects with which chemistry
should be taught in schools are three :—(a) to make every
boy acquainted with common scientific faCts, useful to
him in every branch of life. (£) To give opportunity to
boys with special aptitude for science to take up and
develope the study; many a boy who seems dull at lan¬
guages brightens over science, (y) To enlarge the mind
by the suggestion of new methods and processes and by
the illustration of the mode in which nature works.”
VI. “ I have found that the teaching of chemistry,
besides its direCt value for professional and business pur¬
poses, is of great importance as a means of developing
the minds of boys who have no aptitude for other subjects.
I have found that many boys who cannot get on at classics
and mathematics take an interest in and learn chemistry,
thus being greatly encouraged in their other work by the
knowledge that there is something that they can do.”
VII. “ Chemistry should be taught chiefly for mental
discipline. Practical chemistry is almost the only school
subject in which hands and brains are equally employed.”
VIII. “ In schools chemistry, like other subjects, is, no
doubt, taught with a double view—mental training and
the imparting of valuable knowledge.
As to the former
of these, the subject is not, in the opinion of the present
writer, of great value, for the methods of demonstration
as they can be exhibited in a school laboratory are not
very rigorous and logical, and at the best seem rather to
afford a strong presumption than a satisfactory assurance
in favour of any particular conclusion. As to the latter
object, it may be said that it is not one about which
educationists generally are very enthusiastic.
At the
same time, if there is any subject more than another the
knowledge of which is desirable it is chemistry.
The
entire change of mental attitude towards physical sur¬
roundings, which even the slightest knowledge of the
principles of chemistry induces, is most noticeable, and
boys find it both a source of healthy wonder and, though
they do not observe it themselves, a great mental stimulus.
There is, of course, one other object with which chemistry
may be taught, namely, for the sake of those who will find
it direCUy useful in after life. But as they are, after all, [

only a small percentage of the whole, the argument of
practical utility is one which cannot be advanced as in
itself a justification for teaching the subject.”
IX. “ Chemistry should be taught in schools while boys
are comparatively young, in order that those who have no
taste for classics may find some work in which they can
take a practical interest.
There are boys who, without
being stupid, have no taste whatever for books, and the
chance of practical work, like chemistry, for which they
can see some use of an obvious kind, may prevent many a
boy from becoming a confirmed idler.
The study of
chemistry, therefore, should be encouraged as a distinct
benefit to the character of many boys. It should also be
encouraged for the public good, because any boy so
interested in early life may be led to devote his after years
to the pursuit of scientific subjects. And again, it should
be taught in schools to enable boys who go into business
now very young to have some slight knowledge of scientific
faCts of an elementary kind while they still have time to
learn.”
X. “ All my experience shows that even to young
children chemistry may be made the threshold of the
fairyland of science, and that by means of it they may
early acquire a profound sense of the rigorous, unyielding
nature of law and of the unity in the midst of diversity
which pervades the world around us. Again, as a mere
discipline for the intellect, I believe chemistry is destined
to take the place of Latin and Greek grammar, when a
definite course of teaching has been laid down, and
teachers have themselves mastered that course as
thoroughly as former teachers had mastered their accidence
and syntax. To make the pupil aware of the existence of
an unknown, unexplained, inscrutable side to every and
even the simplest phenomenon, is to awaken desire, ex¬
pectation, pleasure—all the antecedents of healthy mental
effort, and the difference between the daily, hourly life of
one who has thus become conscious of the literally infinite,
ineffable nature of things around him, and that of one who
thinks he knows all about them, is immense.”
XI. “ Too much weight may easily be attached to the
objection often urged against chemical teaching (and,
indeed, against the study of other branches of natural
science), that it fails to cultivate good taste and good
style ; that the learner is brought into contact merely with
material faCts and not with human thoughts, and so
acquires a character and mode of expressing himself as
hard, rough, and unsympathising as the laws of nature
with which he deals.
It is certainly impossible to avoid
noticing that the abstracts of lectures and answers to ex¬
amination papers shown up by those who have been, or
are being, well trained in “ the humanities ” are composed
in much better style than the productions of boys who
have had less advantages of the kind, or who, from their
dulness in other subjects, are considered to be exactly
fitted for learning natural science.
But the power of
refuting this objection rests with the teacher. If he refuses
to pass over bad spelling and bad grammar, if he takes
the trouble not merely to point out slovenliness of expres¬
sion, but to show how it may be corrected, and if the
learner is compelled to re-write any careless, inaccurate
work in better form, there seems no reason why an account
of the two oxides of carbon, including an intelligent com¬
parison of their properties, may not be made as good an
exercise in English composition as an essay on points of
Greek and Roman history.”
2. The Difficulties that are Met with in Teaching, and the
Best Way of Obviating them; the Influence Exerted
by External Examiners on the Character of the
Teaching.
Much might be written about the various difficulties
which are alluded to in these reports in answer to the
second question suggested by the letter of the Committee.
The chief difficulties are stated to be those which arise
from :—(i.) Defective organisation and considerations of
expense; (ii.) the lower value attached to chemistry, as

CseptI.CasT^888Ts’ }

Report on the Present Methods of Teaching Chemistry.

compared with other subjects of the school curriculum ;
(iii.) the time which is devoted to the subjedt; (iv.) pre¬
paration for various examinations ; (v.) absence of good
text-books ; (vi.) dearth of properly qualified teachers.
(i.) The expenses incidental to chemical teaching and
the defedtive organisation, which is often the result of in¬
sufficient endowment, are the subjedts of general com¬
plaint. Sometimes no laboratory is provided; frequently
the laboratory accommodation is inadequate; and it
appears that the details of the preparations for ledtures
and pradtical work generally devolve on the teacher him¬
self. The following statements may be quoted. The first
two are from the reports of small schools.
XII. “ We have no laboratory or other facilities for
pradtical work, and so our experiments have to be very
simple and our work very elementary.”
XIII. “ The chemical teaching is quite elementary,
and there is no apparatus, so that it is only taken as a
lesson with figures drawn and explained on the black¬
board.”
XIV. “ Thus our difficulties are : — (a) Having too many
to teach. I am responsible for about 160 boys, and have
no help. (b) The want of a large laboratory. We have
a small but very good laboratory. There is, however,
only accommodation for 12 boys, while I always have
about 70 doing pradtical chemistry in an aggregate of
six hours a week. Hence each boy gets only one hour a
week. (c) The want of sufficient time to prepare for ex¬
perimental work.
The whole of my school time, except
three hours, is taken up in teaching, so that all prepara¬
tion has to be done either before or afterwards, the pradtical
result being that I am obliged to limit my experimental
teaching to the two lowest and the highest forms.”
XV. “ The chief obstacle to the effedtive teaching of
chemistry here is the poorness of the laboratory—a room
in the basement, low pitched, ill lighted, and worse
ventilated, accommodating only 15 boys, and in such
connedtion with the other class-rooms as to make some
of them almost unbearable when experiments are made
with any foul-smelling gas.” (This school contains 500
boys.)
XVI. “ To ledture properly, a master must have an
assistant for the experiments. I do not know what is
the rule ; I hope I am an exception, for I am without one.
I make use of one of the promising boys to help in the
preparation preceding a ledture. This is not sufficient.
A master cannot easily condudt his experiments, keep
order, and carry on a judicious questioning and explana¬
tion at the same time.
XVII. “ Every teacher of chemistry who has several
ledtures to deliver in the course of the week ought to have
the services of a fairly intelligent assistant, who can get
ready most of the experiments for him, or he ought to
have extra time allowed him to do this himself. Of course
it is possible to utilise the services of the more advanced
pupils for the purpose, but this does not effedt so much
saving of time as might be thought, owing to the want of
experience on the part of the boys, who in many cases
require so much supervision that it is shorter for the
teacher to do the work himself.”
XVIII. “ We have just abandoned the subjedt, owing
to its ruinous expense if taught thoroughly.”
XIX. “ We have no laboratory, and have to do the best
we can with a table in a class-room. Experiments are
shown, but not performed by the boys for this reason.”
XX. “ Schools are often badly equipped with a suitable
ledture-room, laboratory, and apparatus, partly from
poverty, and partly sometimes from inability on the part
of the head-master or governing body to appreciate the
needs of the subjedt.”
XXI. “Another difficulty is that in many cases the
teacher has not time to prepare adequate experimental
illustration. Until recently the chemical teaching in this
school was done by the second master, who had the
whole of the school hours not engaged in teaching science
occupied in his own form in general subjedts. A public
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day-school does not usually (like a science college) possess
paid demonstrators and assistants; hence, unless the
teacher has a considerable amount of time not adtually
occupied in teaching, it is impossible for him to make
and set up apparatus for experiments in a proper manner,
and experiments that constantly fail are worse than none.”
(ii.) The following statements deal with the difficulties
that ensue from the relatively low place which is generally
afforded to chemistry in the school curriculum, and the
low value which is assigned to it in public examinations
as compared with the value attached to other subjedts.
This, it is said, often leads to the restridtion of chemical
teaching to inferior boys, some of whom may have failed
in classics and other subjedts. The best boys may leave
the school, having received little or no instruction in
chemistry.
XXII. “ One difficulty arises from the low standard of
public opinion as regards science. This is chiefly due to
the extraordinary and utterly unaccountable view (con¬
fined, I think, to England and America) which classical
men have always had of scientific studies. In this school,
owing to the exceptional liberal-mindedness of the powers
that be, this evil is unknown, but in other schools where
I have taught the jealousy between those who represented
different kinds of study was enormous, and clever boys
were therefore more attradted to literature than to
science.”
XXIII. “ As regards the difficulties in teaching che¬
mistry, I think perhaps the first is non-classification.
The boys are sent to chemistry ledtures grouped according
to classics; the result is confusion. Take the fifth form
for example. It is sent into the laboratory for an hour’s
ledture. In that form you have some of your promising
boys, also some of the weak ones, very good classics
possibly, whom to teach chemistry is, you know, hopeless.
But the work must be done, so you take a medium course,
pitching your discourse to suit the average boy; you
must be very careful to aim low, or you will certainly hit
nothing. In doing this your ledture is below the promising
boys, who feel a growing contempt for you or your subjedt,
and at the same time the lowest boys are wearied by
matter which they cannot grasp.”
XXIV. “ Two difficulties are :—(i.) Want of sympathy
with natural knowledge on the part of the majority of
university men who take to school work; (ii.) strong ad¬
verse traditions in many schools, backed up by the
fashionable superstition that literary rather than scientific
studies constitute the education of a gentleman.”
XXV. “ The difficulty is that parents do not yet recog¬
nise chemistry as a ‘ paying ’ subjedt, consequently their
boys negledt it.”
XXVI. “ A serious difficulty is caused by the fadt that
boys may join a class in any term. This may not be a
great evil in the case of languages or mathematics, but
where from the very nature of the subjedt it is necessary,
in order to understand and benefit by a lesson, that the
preceding lesson should be first mastered, the case is
altogether different, and it is not clear how this and the
kindred difficulty of grouping in one set boys of very un¬
equal powers and attainments can be obviated, seeing
that schools are classified on other lines, generally ac¬
cording to proficiency in classics.”
XXVII. “ I believe that one of the great stumblingblocks in the way of chemical teaching in day-schools is,
that boys are often sent to the science master in classes
determined by their position in classics or English sub¬
jedts, so that there is no proper gradation in the teaching.
This obtained here until recently, but now, by simulta¬
neous teaching by three masters on two afternoons a
week, it is possible to group the boys in the senior school
according to their proficiency in science (mainly chemistry)
alone. The result has been a considerable improvement
in the quality of the work.”
XXVIII. “The scholastic disrepute in which chemistry
is held is apt to lead a head-master to devote to it the
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least mentally qualified boys, who have absolutely failed
on the classical side.”
(iii.) It appears that the time which is usually allotted
to chemistry in schools is altogether inadequate, and fre¬
quently this defeat seems to constitute one of the teacher’s
greatest difficulties.
XXIX. “ I suppose few grammar schools give more
time to chemistry than four hours a week, and so long as
competitive examinations assess chemistry at one-quarter
the value of mathematics, and one-eighth that of classics,
more time cannot be expedted. When it comes to be re¬
cognised that the mind which is scientifically trained is
most likely to produce work valuable to the community,
and at the same time is best suited to grapple with the
practical problems of everyday life, all this will be
changed.”
XXX. “ This school contains 500 boys. The average
number of those who receive instruction in chemistry is
30, and the time allotted to the subjedt is three hours a
week.”
XXXI. “The difficulty is to make all pupils take a
real interest in the work ; in the short time which is
allowed to the subjedt it is apt to become a mere collection
of fadts in the boy’s mind. It is a curious fadt that a
double labour is expedted from the teacher of science,
namely, a general development and quickening of the
reasoning faculties, and the teaching of examinationchemistry at the same time ; and all this has to be done
in two hours a week ! Parents at any rate tacitly pay a
very high compliment to the resources of science when
they expedt this. As a matter of fadt, the unfortunate
science master very naturally leaves the great work of
development to the master who monopolises the remaining
twenty-six hours of the week’s work.
XXXII. “ The time allowed to the 65 boys who learn
the subjedt is one period a week of forty-five minutes.”
XXXIII. “ All the pupils who are taught chemistry—
491—devote two hours per week to the subjedt, and no of
these have, in addition, a weekly lesson in laboratory
practice, lasting one hour and a half.”
(To be continued).

NOTICES OF BOOKS.
Gas-Works Statistics, 1888.
Compiled from Special
Returns received from Engineers and Secretaries
throughout the United Kingdom. Edited by C. W.
Hastings.
London : Hazell, Watson, and Viney.
As we have had occasion to remark on former occasions,
gas-producers are more communicative than the gatherers
and distributors of water. Few gas-works seem to have
omitted answering the questions addressed to them as to
their make. We notice that in some half-dozen towns
the production and consumption of gas exadtly balance
each other. In two towns, thanks possibly to the depraved
ingenuity of the meters, more gas has been sold than
made ; and Barnard Castle, though making 14,300 thou¬
sand cubic feet of gas, has been unfortunate enough to sell
only 1200.
A peculiarity, for which the compiler cannot be held
responsible, is that the returns are not for identical
seasons.
Whilst some gas-works have sent in their
accounts down to the end of March in the present year,
others come down only to dates in 1885, 1884, and two—
Alton and Spondon—furnish information respectively only
down to the middle and the end of 1882.
As regards illuminating power, Berwick still heads the
English list with 30-candle power, a figure not uncommon
in Scotland, where Banchory leads with a 33-candle gas.
The question has been raised whether such very high
illuminating powers are not uneconomical, in cold
weather, when certain hydrocarbons are in danger of
being condensed in the mains and service-pipes.

I Chemical News,
1
Sept. 28, 1888.

Water-Works Statistics, 1888. Edited by Charles W.
Hastings.
London: Hazell, Watson, and Viney,
Limited.
These statistics have been greatly improved.
We now
find, in parallel columns opposite the names of the towns
or districts, the source of supply, the charadter of the
water, the extent of supply, the death-rate, the quantity
raised per annum, and the charadter of the service as
constant or intermittent, besides information of no sani¬
tary moment, though interesting to investors. It is to be
regretted, however, that the returns given by officials are
sometimes very deficient and even unmeaning.
The
column “Source of Supply” is evidently intended to
show the geological charadter of the gathering grounds,
or of the strata in which the wells are sunk. But one
town adtually writes under this head “ pumping and
gravitation ” (!). Fully half the towns do not give their
death-rate, and on the charadter of the water we meet
with very various information.
Some towns give the
hardness—permanent and temporary—of their watersupply. It is evident that, if these figures could be uni¬
versally obtained, we could find a definite answer to the
question as to the relative wholesomeness of hard and
soft waters ; but not a few towns tell us merely their water
is “ excellent,” “ very good.” We need scarcely say that
these shortcomings are in nowise due to any negledt on
the part of Mr. Hastings, as he cannot enforce answers
to his enquiries.
Aylesbury and Tring still observe a
solemn silence as to their water, which is the more strange
as the Chiltern Hills Water Company, which supplies
these towns, has no reason to be ashamed of the quality
furnished.
The information concerning the adoption of the Clark
process for softening chalk waters is not so full as we
might wish. In one case we find it stated in a footnote
that a certain water “ requires to be hardened.” We
should venture to suggest that the average daily supply
per head of the population would be a more interesting
item of information than the quantity raised (or collected)
per annum.

The Extra Pharmacopeia : with the Additions introduced
into the British Pbarmacpceia, 1885. By W. Martindale, F.C.S.
Medical References, and a Therapeutic Index of Diseases
and Symptoms. By W. Wynn Westcott, M.B. Fifth
Edition. London: H. K. Lewis.
The present edition of the former work shows no falling off
from its predecessors in point of utility. A considerable
number of new remedies, natural and artificial, have been
more or less engaging the notice of the medical pro¬
fession, and are here duly noticed. The uses of cocaine
are especially discussed at great length.
We must demur to the statement that magenta, unless
specially prepared for medicinal purpose, always contains
arsenic. Some large makers obtain this dye by Coupier’s
process, in which arsenic is not at at all employed.
Saccharine comes in for full consideration. It is ad¬
mitted that its alkaline preparations have a mawkish
taste, and that in the pure state a “ flavour of bitter
almonds is slightly developed.” It is added that the taste
of saccharine remains longer upon the palate than that of
sugar.
Probably the P'rench experts were right in pro¬
nouncing it useful as a medicament,—e.g., in diabetes,—
but inadmissible as an ingredient in articles of food and
drink.
Detection of Hydrogen Sulphide in Urine.— F.
Muller.—The author passess through the sample a current
of air which has been freed from sulphuretted hydrogen
by a previous passage through potassa lye, and allows it
to issue through a narrow tube, at the mouth of which is
a slip of paper saturated with an alkaline solution of lead
acetate, and which will turn brown if sulphuretted hydro,
gen is present.—Zeitschriftf. Anal. Chem., xxvii., Part 1.
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Moniteur Scientifique, Quesneville.
Series 4, Vol. ii., July, 1888.
Summary of Improvements in Dyeing, Tissue
Printing, and Bleaching during the Second Half of
1887.—Dr. Paul Julius.—The author notices in the first
place artificial colours for cotton. Since it has been found
that certain azo colours dye cotton without a mordant all
manufacturers seek to add to their number. The investi¬
gators follow two distinct methods : some endeavour to
substitute for the bases already known as producing
cotton colours, such as benzidine, tolidine, dianisidine,
&c., other new amines. Others seek among the number
of phenols, amines, and their sulphonic or carbonic com¬
pounds for those which have not been already claimed by
prior inventors, and they thus derive new colours without
scientific effort.
Among the principal cotton colours
lately brought out during the latter half of 1887 are the
rosazurine G and R and heliotrope of the company,
formerly Fr. Bayer and Co. They bear acids well. The
colours produced by the Berlin Aniline Company under the
names Congo brilliant G and R are also relatively fast to
acids. Fr. Bayer and Co. produce a benzo-purpurine 6B.
Casella and Co., of Frankfurt, have introduced a new
cotton red under the name of diamine red 3B.
Deltapurpurine is a mixture of the colour just named and a dye
verging on Congo brilliant. Fr. Bayer and Co. and the
Berlin Aniline Co. have brought out a new cotton yellow
under the name of chrysamine R. The black violet of the
Baden Aniline Co. behaves on the fibre in the same
manner as congo and benzo-purpurine. Acids turn it to
a blue-black, but do not strip it. With basic” colours it
plays the part of a mordant. The number of colours pre¬
pared with diamido-stilbene-disulphonic acid is still more
considerable than that of the congo group.
Leonhardt
and Co. have thus brought out so-called Hessian yellow,
violet, and purple.
These colours are injured by the
smallest quantity of a salt of copper, and have to be dyed
in wood or tin pans.
The (Berlin ?) Aniline Co. has
patented colours derived from stilbene and playing the
double part of dyes and mordants. Brooke, Simpson, and
Spiller have produced primuline yellow, which dyes cotton
at once in a boiling bath, and which may be converted on
the fibre by special treatment into “ ingrain red ” and
“ ingrain orange.” The Berlin Aniline Co. announce that
all the “ congo ” colours and the derivatives of stilbene
fix themselves upon wool at a boil. The process is very
slow, but the shades are absolutely fast to the most severe
fulling. Casella and Co. also send out two fulling reds,
which are not very beautiful. The Baden Aniline Co.
produce rbodamine, a colour belonging to a novel group.
By its basic character and its dichroism it borders on the
saffranines, but it is distinguished from them by the colour
of its solution in monohydrated sulphuric acid, which is
brown and not blue or green. J. Walder prepares a novel
anthracene colour by the adtion of anthraquinonedisulphonic acid upon sodium nitrite.
The Baden Co.
sell an alizarin black which resists light better than the
logwood blacks. J. R. Geigy produces two new vegetable
colours, xanthaurine and anthracine. These extracts,
with mordants of acetate of chrome, alumina, or salt of
tin, yield all the shades from pale yellow to old gold.
Zulz affirms that Indian yellow is probably a produdt of
animal excretion.
New Analytical Methods.—We find under this head
a process for the joint determination of caustic and car¬
bonated alkali, proposed by Isbert and Venator.
The
sample is diluted and a few drops of an alcoholic solution
of rosolic acid are added. Normal acid is then dropped

161 ;

in until a distind yellow colour appears in the cold. This
point shows the saturation of the free alkali. The liquid
is then kept at a boil, when the red colour returns and the
acid is again dropped in until a permanent yellowness
appears. The acid employed shows the quantity of alkali
as carbonate.

NOTES

AND

QUERIES.

** Our Notes and Queries column was opened for the purpose of
giving and obtaininginformation likely to be of use to our readers
generally. We cannot undertake to let this column be the means
of transmitting merely private information, or such trade notices
as should legitimately come in theadvertising columns.
Blown Oil.— I have been much struck at times with the indefinite¬
ness of the iniormation afforded by authorities on various subjects, and
especially is this true of the treatment of oils. As an instance, I
desired to know how to prepare u blown oil ” mentioned on page 129
of Mr. A. H. Allen’s valuable work, but was not afforded much in¬
formation on the subject. He says, ” Blown oil is manufactured by
blowing air through warm rape, cottonseed, or other oil. Great heat
is developed, and the oil gradually inci eases in density and viscosity
till it presents a close resemblance to castor oil.” He does not give
any information as to the heat to which the oil should be raised before
the blowing, or how much heat would be developed, or the duration of
the blowing. Brannt is less satisfactory, not mentioning the subjedt
at all. I have found Mr. Allen’s work very satisfadtory in the main,
but in many places it seems to be wanting in definiteness, as in the
above case. What I desire now is information from any of your
subscribers which will shed more light on the subjedt.—William
James Mullins, Chemist.

TO

CORRESPONDENTS.

A. C.—Sodium hydrate in solution has no injurious adtion on iron
or steel, and its use in steam boilers has been advocated by Mr. Spiller
for the prevention and cure of incrustation.
Mr. R. R. Tatlock writes to say, with reference to the paragraph
on p. 149 of the “ Students’ Number,” that the firm of Messrs. Wal¬
lace, Tatlock, and Clark, of 138, Bath Street, Glasgow, no longer
exists, and that the firm with which he is now connected is that of
Messrs. R. R. Tatlock and Readman, City Analyst’s Laboratory, 156,
Bath Street, Glasgow. (See Advertisement).

UNIVERSITY COLLEGE,

LIVERPOOL.

p> ROF. J. CAMPBELL BROWN requires
an additional Assistant. Candidates must be Graduates in
Science. Applications, with a detailed statement of special training
in Chemistry, may be sent on or before Odtober 16th. Salary, £100.
Address, Brownlow Street, Liverpool.

Second-hand

Gas-holder Tanks.—For Sale,

2 Cast-iron Tanks, 81 ft. 6 in. diameter, 22 ft.
deep.
1
„
„
51ft.
„
18 ft. 7J in. „
at £3 ios. per ton f. o. b. Rotterdam.—Apply to Old Gas Works,
Scheepstimmermanslaan, Rotterdam.

CALE of the SITE of the MARSH CHEMICAL WORKS, Llamsamlet, Swansea, near the Jundlion Station
of the Great Western and Midland Railways, from which a siding
runs to the Works. Stack 100 feet high. Area of land five acres. Rent
£37 ios. Unexpired term 67 years. The Works were built at an ele¬
vation of 20 feet, thus giving ample space and depth for waste. For
particulars and conditions of sale address Mr. J. E. Stevens, Solicitor
Swansea.
TO WHOLESALE DRUGGISTS, PERFUME
DISTILLERS, AND OTHERS.

AND HERB

'T'O BE SOLD, with or without the Premises,
•A
the Goodwill of the old-established Business of POTTER and
MOORE, Distillers of Essential Oils, which has been carried on at
Mitcham, Surrey, for upwards of a century. For full particulars apply
to Blake, Haddock, and Carpenter, Auctioneers, &c., 45, High
Street, Croydon.

A SSAYING.—Special Facilities are given for
Instruction and practice in the Assaying of Gold and al other
ores in the Metallurgical Laboratories of King’s College, Strand,
London. Persons of all ages are admitted at any time for a period
of one month or upwards, Special arrangements are made for those
who cannot devote their whole time to the work. For further par¬
ticulars apply to Prof. Huntington.

( Chemical News,

Advertisements,
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WEGELIN

AND

1

HUBNER,

Halle-on-Saale

MACHINE WORKS AND IRON
Representatives:

Sept. 28, 1888.

FOUNDRY.

NICKELS & Co., 150, Holborn, London, E.C.

Dry Slide Air-Pumps.

Scum-Pumps

E. Hiibner’s Patent, No. 37,746,
with increased effedt through abolishing the noxious spaces; best
Air-Pump for Compression and Evacuation ; useful effedt up to 90
per cent with Steam power or driven by Belt.

driven by Steam or Belt,with Automatic Regulation of Pressure,
or without same for feeding Filter Presses.

Filter Presses and Monster Filter
Presses,
with or without Washing Apparatus, with Heating Attachment,
with Attachment for Filtration with Exclusion of Air ; in Wood,
Iron, or Bronze every desired size

Experimental Filter Presses
in Wood, Iron or Bronze.
Filtration Experiments, if desired, carefully condudted in
our Laboratory),

Steam Pumps & Transmission Pumps,
horizontal, vertical, mounted on column, Wall Pumps, Pumps for
Deep Wells, any size, for Water, Lyes, Saline and Muddy Liquids.
“ Pump Cylinder in Iron or Bronze.”
“ Several Hundred different Patterns for Selection.”

Membrane Pumps

Steam Engines
with or without Cut-off Arrangement; with Rider Cut-off
pound Steam Engines.
From 2—150 horse-power

Steam Water Pumps,
newest, most approved Construction, taking up little room, and
especially suitable for placing in Wells, with great efficiency; up
to largest sizes.

Compressors driven by Steam or Belt,
for Liquefying Carbonic and Sulphurous Acids.

Extraction Apparatus,
for Extraction (cold or hot) with Benzol, Sulphuret of Carbon,
Ether, Alcohol, Acetone, Water; In Iron or Copper. (Extraction
Experiments carefully conducted in our Laboratory if desired).

Laboratory Extraction Apparatus.
Montejus
in Cast or Wrought-iron, either lined with Lead or not.

worked by Steam, Transmission or Hand, in Iron, Bronze, or
Hard Lead, for raising Muddy, Sandy, Acid, or Saline Liquids,
any size desired.

Montejusfor Sulphuric Acid, Mixing Vessels, Stills, Pans,
and Steam Boilers.

Complete Plant

Ice Machines.
Complete Freezing and Cooling Plant and Parts thereof,
i.e., Refrigerating-Worms, Ammonia-Pumps, Cocks, &c.
Also Small Ice Machines for Families, Laboratories,
Farms, Ships, &c.

for Chemical Manufactories, Colour Works, Glycerin
Refineries, Resin Distilleries, Paraffin Works, Tar Dis.
tilleries, Extract Works.
hST

Price Lists, Drawings, Descriptions, and Highest
References for our above-named Specialities on
Application,

Hydraulic Presses and Pumps.

PETROLEUM JELLY,

THOMAS FARMER

EQUAL TO AND CHEAPER THAN VASELINE.

SANITARY

FLUID

AND

Com¬

SHEEP

&

CO.,

(Established 1778),

DIP,

DUNSTER

HOUSE,

THE CHEAPEST AND BEST DISINFECTANT.

MARK

LANE,

LONDON,

GREASE, PITCH, ASPHALTE, AND ALL PRODUCTS OF TAR AND RESIN.
MANUFACTURERS OF

Samples and Prices on application.

GRINDLEY AND CO.

POPLAR

LONDON

E.

PURE SULPHURIC ACID,
PURE & COMMERCIAL NITRIC ACID
PURE HYDROCHLORIC ACID.
Wholesale Price List on application.

J^/[R.

J.

ASSAYER

S.

AND

MERRY,

ANALYTICAL CHEMIST

SWANSEA

WILLIAM
vv
4, GREAT

Oilicates of Soda and Potash in the state ot
Soluble Glass, or in CONCENTRATED SOLUTION of first
quality, suited for the Manufacture of Soap and other purposes
supplied on best terms by W. GOSSAGE and Sons, Soap
Works, Widnes, Lancashire.
London Agents, COSTE and Co., 19 and 20, Water Lane, Tower
Street, E.C.. who hold stock ready for delivery.

M ! C A7
F. WIGGINS & SONS, 10, Tower Hill, London, E.,
IM PORTERS AND MERCHANTS,
Manufacturers of Mica Goods for Philosophical and ALL purposes.
Contractors to Her Majesty’s Government.

FOX,

Analytical

LABORATORY:
TOWER STREET, LONDON.

Chemist,
E.C.

Analyses of Oils, Pigments, Varnishes, &c.

SAMUEL

HENSON,

Mineralogist, &c.,
Late

277,

STRAND,

97, REGENT STREET, LONDON, W.
Special Collections for Prospectors, Students, and Museums. Also
single specimens of Rare and Choice Minerals.

07, EEG-EUT

STEEET,

(A few doors from St. James’s Hall).

A bsorption Spectrum of Oxygen.

Chemical News,)

Odt. 5, 1888.

th!

f

Chemical
Vol. LVIII.

news.

No. 1506.

ON THE

ABSORPTION SPECTRUM OF OXYGEN.
By Professors LIVEING and DEWAR.
The observations here described are the outcome of experi¬
ments which we have commenced on the spedtra of gases
under high pressure. The gases were contained in steel
tubes, and the first difficulty to be overcome was the pro¬
vision of windows capable of sustaining a pressure of 250
atmospheres. For this purpose the tubes were provided
with gun-metal ends carefully fitted with curved conical
bearings forced home with powerful screw caps. These
gun-metal ends were perforated with conical holes, to
which were fitted quartz stoppers with plain polished
ends. The stoppers were 2’i centimetres thick and of the
same diameter at the smaller end. They were bedded in
the openings of the gun-metal with a thin layer of wax to
insure a large bearing surface, without which they are
liable to fradture in the planes of greatest pressure. The
tubes were likewise fitted wtth screw-valves near each end
for the admission and escape of gas. Two steel tubes
were used, each 5 c.m. in diameter, one r6 metre long
and the other 18 metres long. The shorter tube had in it
at its centre a quartz lens of rather less diameter than the
tube, and of such focal length that when a light was
placed 15 c.m. from one end of the tube an image of it
was formed on the slit of a spe&roscope at about the same
distance from the other end. The longer tube had two
such lenses in it, one about 30 c.m. from each end, so
that when a source of light was placed in the focus of one
lens a beam of parallel rays passed through the greater
part of the tube and was colle&ed upon the slit of the
spectroscope by the other lens. These lenses were each
held in place by three springs pressing against the walls
of the tube. The soundness of the tubes and stoppers
was tested by water pressure by means of a Cailletet
pump, up to 260 atmospheres. The oxygen used was or¬
dinary oxygen, previously compressed into an iron bottle.
The gas was first allowed to stream through the tube,
both valves being open, until all the air was expelled.
The exit tube was then closed, and the pressure of the
oxygen allowed to rise in the tube, and the speCtrum was
examined from time to time at different stages of pressure.
The light employed was an arc lamp.
Using the shorter tube filled with oxygen at a pressure
of 140 atmospheres, the following absorptions were
visible:—
1. A narrow very black band in the extreme red, dis¬
tinctly divided into two parts, well-defined on the more
refrangible side, and diffuse on the less refrangible
side, coinciding in position with A of the solar
spedtrum. We were unable to resolve this band into lines,
even by the use of a large spectroscope and one of
Rowland’s large gratings, although the red potassium
lines, produced by sprinkling a little of a potassium salt
on the electrodes of the lamp, were seen through the tube
sharply defined and widely divided.
2. A similar, but less strong band, also distinctly divided
into two parts, but not further resolvable, in the position
of B of the solar speCtrum.
3. A broad dark band in the orange, diffuse on both
edges, and extending from about A 6360 to 6230, covering
the place of a, which could not be detected.
4. A stronger and broader dark band in the yellow
(Brewster’s 5), diffuse on both edges, but rapidly coming
to a maximum intensity on the less refrangible side, and
extending from about A 5815 to 5675. The maximum
intensity of this absorption was at about A 5785.
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5. A faint band in the green at about A5350.
6. A dark band in the blue, diffuse on both edges, ex¬
tending from about X 4795 to 4750.
7. A very faint band in the indigo at about A 4470.
When a photograph was taken with a light through the

tube, all rays above A 2665 or thereabouts appeared to
have been absorbed, and the light began to diminish at
about A 2705.
When the pressure of the oxygen was further increased
to 165 atmospheres the intensities of the aborption bands
were increased and the diffuse edges a little widened, but
no new bands were noticed. When the pressure was let
down the reverse effect followed.
At 115 atmospheres the faint band in the indigo, A 4470,
was hardly traceable, and the other absorptions were
weaker, and A, though weaker, was more sharply defined.
At 105 atmospheres the band in the indigo had dis¬
appeared.
At 90 atmospheres A and B were still well seen and
sharp, all the bands weaker, that in the green hardly
visible.
At 45 atmospheres A was still well seen, B just visible,
the other absorptions very faint indeed.
At 40 atmospheres A was still well seen, B had dis¬
appeared, and of the other bands only a trace of the
strongest in the yellow was left.
At 30 atmospheres A could be still seen, but the bands
were all gone.
A continued to be visible when the pressure was further
reduced to about 20 atmospheres. To see it easily it was
necessary to use a wide slit and cut off some of the
brighter part of the speCtrum with a piece of cobalt-blue
glass.
The radiation absorbed by the oxygen at high pressure
caused an increase in the pressure in the tube, which
amounted to nearly 5 atmospheres.
As these absorptions were produced by uncombined
oxygen, it was a matter of interest to determine whether
the compounds of oxygen would produce anything like
them. Angstrom’s observations had shown that aqueous
vapour did not produce them in the visible part of the
speCtrum. Miller had determined that aqueous vapour
absorbs very little of the ultra-violet rays.
We tried,
however, carbonic acid gas and nitrous oxide, both at
pressures of about 50 atmospheres, but in neither case
did a column of the length of our tube give any visible
absorption band. A photograph showed that the nitrous
oxide cut off all light above A 2450 or thereabouts, but
this is a point much higher than that at which complete
absorption by oxygen begins.
These observations establish the remarkable faCt that
oxygen does not carry with it into its compounds its
absorptive power, and that the compounds are more trans¬
parent, within the range of the radiations we have ob¬
served, than the element itself. Hartley found that oxygen,
with a small percentage of ozone at atmospheric pressure
in a column 36 inches long produced an absorption in the
ultra-violet extending from A 285 to 232, and that there
was a feeble transmission of light above A 232.
Our
photographs did not show that any light in this highest
region was transmitted through the compressed oxygen.
The absorption bands we have observed appear to be
identical with those observed by Olszewski to be produced
by a thin layer of liquid oxygen. He describes them as ex¬
tending from X 634 to 622, from X 581 to 573, at A535, and
from A 481 to 478. The band seen by us in the indigo is
very faint, so that it is not surprising that he should not
have noticed it. A would be rather difficult to see under
the circumstances under which Olszewski worked, so
that it may have been present, though unobserved [Wied.
Ann., xxxiii., p. 570).
Janssen says (Comptes Rendus, April 16, 1888) that he
had observed the same bands as Olszewski, using com¬
pressed oxygen, and that the absorptions are divisible into
two series:—
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1. Those resolvable into lines, of which the intensity
is proportional to the produdt of the thickness of the
stratum into the pressure of the gas diredtly. To this
series A and B belong.
2'. Those not easily resolvable into lines, of which the
intensities are proportional to the product of the thickness
of the stratum into the square of the density. To this
belong the other bands.
It is very probable that the reason why we did not
succeed in resolving A or B into lines was because the
lines were so much expanded, owing to the density of the
gas, as to obliterate the interspaces. This is borne out by
the observation that the more refrangible edge of A became
more sharply defined when the pressure was reduced.
All the bands we observed, except that in the indigo,
appear to be identical in position and general character
with bands observed by Angstrom in the solar spectrum,
and found by him to be persistent in time of extreme
frost, when the lines due to aqueous vapour were dried
out. But although the quantity of oxygen through which
we observed was, even at the highest pressures employed
with the shorter tube, considerably less than is contained
in a vertical column of the earth’s atmosphere of the same
section as our tube, the bands we observed were far
stronger than those in the solar speCtrum. This tallies
with Janssen’s law above given, that the intensities of
these diffuse absorptions vary as the square of the density
of the absorbent gas.
We next tried the effect of the longer column in the
tube 18 metres long. Filled with atmospheric air at or¬
dinary pressure it gave no absorption which could be
detedted, but when oxygen at atmospheric pressure was
substituted for air, A could be seen though B was not
visible, nor any other absorption. As the pressure was
increased first B came out, and then the band in the
yellow above D. At 20 atmospheres the bands in the
orange and blue were just visible. At 30 atmospheres A
was very strong indeed, B strong and sharp, the bands in
the orange yellow and blue were quite strong, that in
green just seen, and that in the indigo doubtful. The
pressure was gradually increased up to go atmospheres,
when the quantity of oxygen in the tube was about equal
to that contained in a vertical column of the earth’s at¬
mosphere of the same cross sedtion. The increased density
very much increased the intensity of all the bands, but
brought out no new bands in the visible spedtrum. There
seemed, however, to be a general absorption at the red
end, extending to about one-third of the distance between
A and B, which somewhat obscured A. B remained quite
sharp, the diffuse bands were somewhat expanded, and
the bands in the green and indigo were well seen,
though still not very dark.
Photographs showed a new band, though rather weak,
just above the magnesium triplet, near L of the solar
spedtrum, a stronger absorption band extending from
about A 3640 to 3600, and a diffuse broad band over O.
Above P there appeared to be complete absorption, as an
exposure of a very sensitive plate for ten minutes brought
out no impression beyond about A 3360. Egoroff (Comptes
Rendus, ci., p. 1144) found that traces of A remained
visible when the layer of atmospheric air through which
he looked was reduced to 80 metres. We were able to
see A produced by a column of oxygen equivalent to go
metres of atmospheric air.
Janssen (Comptes Rendus, ci., p. 650) says that in the
absorption spedtrum of oxygen at a pressure of 27 atmo¬
spheres in a tube 60 metres long there are rays between
A and B and between B and C. Our tube, 18 metres in
length, filled with oxygen at go atmospheres, would con¬
tain the same amount of gas as a tube of the same sedtion
60 metres long, filled at a pressure of 27 atmospheres, but
we could see no trace of the rays in question.
Observing through the tube a sheet of white paper so
placed as to be strongly illuminated by the sky, the trans¬
mitted light appeared to the the naked eye to have a faint
blue tint, similar to that presented by liquid oxygen, and
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due, no doubt, to the amount of absorption in the orange
and yellow.
When some of the gas was allowed to escape, so as to
reduce the pressure, the tube became almost or quite
opaque. When not quite opaque the light transmitted
appeared to have a greenish tint.
In this case a cloud
may have been formed and may have caused the opacity.
When gas at high pressure was entering the tube some
curious appearances presented themselves.
If the gas
came in slowly it appeared, on looking through the tube,
as if two liquids which do not mix, one black and the other
colourless, were being stirred together; and if the gas
entered at all rapidly the tube became absolutely opaque.
We suppose this must be due to reflexion at surfaces
where there was a change of density. When the stream
of entering gas was cut off the tube remained opaque for
more than a minute and only gradually resumed its trans¬
parency. Precisely similar appearances could be produced
by heating the tube at one or two points. When the gas
was at rest in the tube the arc light seen direCtly through
it was unbearably bright, but it was completely extin¬
guished when the currents were set up in the tube. It is
evident from this that currents of different densities in the
atmosphere of a star may entirely cut off all the light
coming from the interior.
It appears, too, from the strong absorption of the ultra¬
violet rays by oxygen that we have little chance of know¬
ing what high ultra-violet rays are emitted by stars unless
we can make our observations from points very high in
our atmosphere, and unless the atmospheres of the stars
contain but little free oxygen.
The whole series of observations suggest points about
which interesting speculations arise. The absence in the
compounds of oxygen of all traces of the absorptions pro¬
duced by the element may perhaps be due to a shift of
these absorptions on the scale of wave-lengths.
The
vibrations assumed by carbonic acid gas, for example, may
be harmonically related to those of oxygen, but be higher
or lower on the scale and beyond the range of our obser¬
vations. The increase of the diffuse absorptions with the
square of the density of the gas may be interpreted as an
indication that it is only during encounters of the mole¬
cules that the corresponding vibrations are taken up.
It should be observed, however, that Janssen does not,
in the note above quoted, give any very definite data
by which the exaCt truth of his law can be verified,
though it seems to be established that the intensities
of these absorptions increase more rapidly than the
density of the gas.
The distinction, too, between the
bands easily resolvable into lines and those not so easily
resolvable seems to be one of degree only, as we were
unable to resolve A or B as given by the dense gas, and
Angstrom has observed that the band in the yellow,
Brewster’s S, in the solar spedtrum was resolved into fine
lines when the sun was high, but appeared as a continuous
band when the sun was low.
Increase of density in the
gas seems to expand the bands in every case, and estimates
of the intensity of A may be estimates rather of the
breadth of the lines than of their absolute blackness.

ANALYSES

OF

TWO

MONEYS.

By J. CTJTHBERT WELCH, F.C.S.
I. Some time ago several specimens of “ manilla money ”
came, into my hands, and curiosity, added to a statement
I had several times heard made—that in their manufacture
refuse scraps of various old metals were thrown into
the melting-vessel—led me to determine the composition
of some of them.
This money is made in Birmingham and I believe by
several firms, and is used by the natives on the West
Coast of Africa.
It is of a yellowish-red to reddishyellow, brass to bronze-like colour, and of the shape and
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Determination of Phosphorus in Iron and Steel.

size given below, and weighs 2T75 ounces, avoir.
Three
specimens, homogeneous in appearance, gave the following
results on analysis :—
II.
HI,
Lead ..
Iron
Tin
Copper .
Zinc ..
Antimony ..
Arsenic

23-92
0-82
2-70
65-48
2-65
2-01
2-12

I9'54
o"3i
0-04
71-84

997°

99 73

16-81
2-15
1-56
75-62
1-02

3-4i
3-56
1-03

•

o-35
2-71
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it this white surface gradually diminished and finally
disappeared.
It then became evident that in reality it
was an alloy very similar to gold in colour that had been
coated with silver and circulated in imitation of an old
sixpence.
On analysis the alloy gave :
Copper .
62-583
Zinc.
37-262
Iron.
o-xo6
0-013
Lead.
99-964

IOO'22

Some of the specimens were very easily broken by
pressing the two ends towards each other in the hand.
This appeared to be due to two causes : firstly, to imperfedt
casting and flaws in the metal ; and secondly, to the

The Brewery, Reading.

ON

THE

DETERMINATION
IN

IRON

AND

OF

PHOSPHORUS

STEEL.

By PORTER W. SHIMER, M.E., Easton, Pa.

presence of pieces of originally unmolten metal in the
body of the coin.
In three cases this particular piece was
separated as completely as possible from the matrix, and
analysed with the following results :—

Lead ..
Iron
Tin
Copper .
..
Zinc ..
Arsenic
Aluminium..
Carbon .
..

I.

II.

30-25
4-12
0-51
64-18
0-62
—
—
—

476
2-63
—
89-94
2-47
—
0-24
—

99-68

99-84

III.
22-56
i-34
—

74'15
0-32
0-41
0 73
0-24

9975

Nos. I. and II. seemed fairly homogeneous, but in the
case of No. III. it was impossible to obtain a really fair
sample, the mass having only a semi-fused appearance.
The determination of the carbon, too, cannot be relied on,
it probably being rather low.
A fourth specimen broke, due to the inclusion of a piece
of scoriaceous material.
Thus the coins seem to be composed of a variable alloy
of lead and copper with small quantities of other metals,
but no aluminium ; and in those cases where fradture on
pressing the ends together occurs through the presence
of non-homogeneous material the composition seems
very variable, and the part causing fradture has the
appearance of being an imperfedtly fused portion of the
original mixture.
II. A coin, having at first sight the appearance of a
very much worn half-sovereign, on closer inspection
revealed on one side a small white surface as though an old
sixpence had been gilt, but on rubbing the coin to polish

The solution used in the following method for phosphorus
determination is the filtrate obtained in the nitric and
sulphuric acid method for the determination of silicon
{Transactions of the American Institute of Mining Engin¬
eers, vii., 346).
This filtrate, being easily and quickly
obtained, and always quite free from silica, is a desirable
one for phosphorus precipitation. In order, however, to
get all the phosphorus in a precipitable form the solution
must be made under conditions more strongly oxidising
than simple solution in boiling nitric acid. In a solution
thus made I have found that the presence of a moderate
amount of free sulphuric acid does not prevent complete
precipitation of the phosphorus.
The method in detail is as follows :—Dissolve 1 grm.
of iron in 20 c.c. HN03, sp. gr. 1-20. Add to the boiling
solution 10 c.c. potassium permanganate solution (20
grms. to 1000 c.c. water, filtered), 2J c.c. at a time. After
a few minutes, when the permanganate is decomposed,
leaving a heavy precipitate of Mn02, add 5 c.c. HC1, 1-12
sp. gr.
When the effervescence due to the escape of
chlorine has ceased, add a mixture of 5 c.c. strong H2S04
and 5 c.c. water. Remove the watch-glass and evaporate
till fumes of S03 begin to come of. Allow to cool and
add 5 c.c. HN03, 1-20 sp. gr., and enough water to dis¬
solve the residue. Boil till all iron salts are dissolved, and
filter, washing with water alone.
Set aside the filtrate
for phosphorus determination. It need not be concentrated
by evaporation when unnecessary excess of wash-water is
avoided. For silicon the residue should be washed a few
times with HC1 and water to remove possible traces of
iron, but these washings should not be added to the
phosphorus solution. The latter is heated to 80° C. and 50
c.c. ammonium molybdate solution is added (5 grms.
Mo03, 20 c.c. NH4HO, sp. gr. 0 96, and 30 c.c. HN03,
sp. gr. 1-20). Heat to 60° C. till the supernatant liquid is
perfectly clear. When the solution is not too dilute, pre¬
cipitation is complete in less than one hour. The yellow
precipitate is filtered off, washed with acid ammonium
nitrate solution, dissolved in ammonia and precipitated
by magnesia mixture. The ammoniacal solution is more
generally colourless and clear than that obtained by the
usual method. Whenever this solution is not perfectly clear
and colourless, it is my custom to dissolve in HC1 what¬
ever gelatinous residue there may be upon the paper,
allowing the acid solution to drop into the ammoniacal
filtrate below until it becomes acid, thus throwing down
the yellow precipitate. Add a slight excess of ammonia
and boil for a few minutes. Filter off the precipitate,
dissolve it on the paper in a few drops of HN03, and add
ammonium molybdate solution.
Add the ammoniacal
solution of the yellow precipitate thus obtained to the
main solution.
The latter is then precipitated with
magnesia mixture in the usual manner.
When the solution of the iron is made above, no phos¬
phorus can escape complete oxidation, for it is subjected
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to the following oxidising agencies :—Solution in boiling
HN03,a dtion of potassium permanganate solution, adtion
of chlorine given off by rea&ion of HC1 on precipitate of
Mn02, adtion of chlorine given off by mixture of strong
HC1 and HN03, evaporation and heating till fumes of
S03 appear, solution of residue in water and HN03.
These agencies may also be desirable for the oxidation of
silicon, for there is reason to suspedt that this element is
not easily oxidised in some irons.
The following are some comparative results obtained.
The ‘'standard” method is the usual one of solution in
HN03; evaporation to hard dryness ; solution of residue
in HC1; replacement of HC1 by HN03, precipitation by
molybdate solution, and final precipitation by magnesia
mixture.
Standard
Method
Method.
above described.
Phos. per cent.
Phos. per cent.

175
—
—
3-623
3-641
0-560
0-394
0-582
0-073
—
0-749

A

.
.

175
3-63

of nitric acid and ammonium nitrate. Another experiment
on the iron marked “ B,” in which, however, 25 c.c. more
free sulphuric acid was present than in the above tests,
gave only 3-09 per cent phosphorus, showing that a too
large excess of free sulphuric acid, like too large an
excess of free nitric acid, prevents complete precipitation.

MODIFIED

ABSORPTION

TUBES.

By JOHN TSAWOO WHITE.

I would suggest a modification of the absorption tubes
used in organic analysis. The accompanying illustrations
of the proposed tubes require no explanation.
They are
for liquid absorbents.
The body of the tubes may be
about 10 c.m. long and i£ c.m. in diameter. The tubes

174
176
176
3-639
3-637
0-558
0397
0-588
0-072
0-074
0-749

In the Bessemer iron (“ F ”) 5 grms. iron and 8 c.c.
H2S04 were used. Sample “ B ” is a white iron, con¬
taining 2-27 per cent combined carbon and 0-08 per cent
graphite. In sample “ G ” Mr. Lee S. Clymer, Chemist
of the Durham Ironworks, obtained by the usual acetate
method 0-743 per cent, and, by applying the acetate
method to the filtrate from the silicon as above, he ob¬
tained 0-743, 0-740 per cent phosphorus.
The exadtness with which the kind and amount of free
acid can be controlled in this solution for molybdate pre¬
cipitation, and the comparative purity of the yellow
precipitate in case of titanic irons, would probably make
it well adapted either for weighing diredtly or for solution,
reduction, and titration, according to the method described
by F. A. Emmerton (Transactions, xv., 93).
N. H. Muhlenberg and Thomas M. Drown (Transactions,
x., 85, 329) evaporate the solution of the iron in nitric
and sulphuric acids to dryness and heat till S03 fumes
cease coming off. The phosphorus results obtained in
this way are accurate, but the silicon results are too high.
It is unnecessary, however, to drive off dense volumes of
these irritating fumes, for complete precipitation depends
not upon the absence of free sulphuric acid, but upon
complete oxidation of phosphorus, and of the carbon
compounds resulting from solution of combined carbon in
nitric acid. Moreover, a certain amount of free sulphuric
acid is necessary for a good silicon determination.
It maybe interesting to add the results of a few experi¬
ments with a molybdate solution containing sulphuric
acid in place of nitric acid. The solution for phosphorus
precipitation was made as above, with the exception that
the residue on evaporation with H2S04 was dissolved in
water alone, instead of water and nitric acid. This
solution was heated to 80° C., and precipitated by a
molybdate solution, made by dissolving 5 grms. Mo03 in
20 c.c. NH4HO, sp. gr. o-g6, and adding 30 c.c. dilute
H2S04 (i part strong H2S04 to 4 parts water). After
heating for one half-hour to 60° C. precipitation was
complete! The following are the results :—
By Use of
By Standard
Sulphuric Molybdate
Method.
Solution.
Phos. per cent.
Phos. per cent.
B

{CHoaIC5A)I'xmw8’

U75
3-64

It will be noticed that in these precipitations sulphuric
acid and ammonium sulphate completely take the place

need not be more fragile than the ordinary ones of light
blown glass.
The first form is for absorbing water with
strong sulphuric acid.
For absorbing carbon dioxide a
combination of the two forms is used.
The first tube is

half filled with a solution of caustic potash of sp. gr. 1-27,
and the second tube contains sulphuric acid to absorb the
traces of vapour given off from the potash solution. The
exit tube of the potash bulb may contain some cotton¬
wool.
The potash solution will absorb a little over o-8 grm.
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carbon dioxide to form the monocarbonate.
If this is
thought not sufficient the caustic solution, one part of
caustic potash dissolved in one part of water, recommended
by Lowe, may be used.
A second potash bulb may be
added if complication of apparatus is of no moment. The
tubes are connected with rubber tubing. The pressure of
gas in the tubes will aid absorption ; the pressure need
not be too great when working in a stream of oxygen,
aided by an aspirator.
The potash bulb may also be of
the form given in illustration (3), a form similar to one
devised by Mitscherlich.
The points where the tube is
contracted must not be narrowed too much, or else the
solution pushed upwards may force its way out by the
exit tube.
As these absorption tubes cannot be made here, I have
not been able to try them ; but I may claim for them
simplicity of construction and light weight, and last,
though not least, accuracy, as they are formed on the
same principles as those now in use.
Rangoon College, August 20, 1888.
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(Concluded from p. 160).

(iv.) A consideration of these replies has fully established
the important faCt that the chemical instruction which is
given in schools is very largely influenced and guided by
the requirements of the various Examining Boards, such
as those of Oxford and Cambridge and of the Science and
Art Department. Abundant testimony has been received
on this point, and it is frequently declared to be a great,
though apparently an inevitable, evil. The quotations
cited below are selected as representing schools of very
different grades.
XXXIV. “ The influence exerted by external examiners
on the character of the teaching. This has always been
to me the most subversive of good teaching, and most
damaging to the character of the work. I have had a large
experience in the working of the various public examina¬
tions, and I unhesitatingly say that they cripple the work
of teachers, afford no safe index as to the quality of the
work, and lead to a system of book-work cram which
militates against anything like mental discipline and
against subsequent instruction in the higher branches of
the subject.”
XXXV. “ But all difficulties are nothing compared with
those that arise from the personal peculiarities of ex¬
aminers. Unless with special pupils who, having spent
most of their time on chemistry, have been able to acquire
some knowledge of all its branches, a teacher is never
sure that he will be able to prove to an examiner that he
has taught any chemistry at all.”
XXXVI. “ It will be seen that the examinations for
which our pupils are prepared are those of the Cambridge
Local, the College of Preceptors, and the Science and
Art Department, and the preparation for each is so varied
that it has a very bad influence.”
XXXVII. “ The influence of external examiners, in my
opinion, is too often to encourage mere cramming to meet
out-of-the-way questions.”
XXXVIII. “ A class was formed from the pick of the
school in connection with the Science and Art Depart¬
ment. My salary to a certain extent depended on the
* Consisting of Prof. H. E. Armstrong, Mr. J. T. Dunn, Prof. W.
R. Dunstan (Secretary), Dr. J. H. Gladstone, Mr. A. G. Vernon Harcourt, Mr. Francis Jones. Prof. H. McLeod, Prof. Meldola, Mr.
Pattison Muir, Dr. W. J. Russell, Mr. W. A. Shenstone, Prof.
Smithells, and Mr. Stallard. Drawn up by Prof. Dunstan.
t Read at the British Association, Bath Meeting, Seftion B.
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results of the May examinations. Since the number in the
class had to be limited, I naturally chose only those boys
who I thought would have the best chances of getting
through.
For a great part of the year chemistry would
be treated as a by-subjeCt, it was only for a month or so
that it had its due share in the curriculum of the school,
and I must conscientiously admit that during the short
period before the examination I simply crammed the
minds of my pupils with equations, properties, graphic
formulm, to such a degree as to ensure passing, which
they all did. I was not surprised to find that in a short
time all had been forgotten. This system is adopted at
many places.”
XXXIX. “ The teaching of chemistry here is entirely
regulated by the Science and Art Department, for the
simple reason that it would not exist as a class subject
without the pecuniary aid rendered by the Department.
I believe some really good work is being done; but the
teacher is very much of a machine, and however con¬
scientious he may be, he must primarily, under the cir¬
cumstances, teach for examination, and at times negled
what would be useful to his pupils because it would not
be useful for examination.”
XL. “ In this school chemistry is optional, and the
primary objed of its existence is the advantage of those
boys who are going in for examinations in which it will
prove useful.”
XLI. “ There is great variation in the standards and
methods of various examinations.
Three things are
specially to be complained of:—(a) the bookish nature of
some examination papers ; (b) estimation of the value of
answers by comparison with text-books by inferior men,
not always the authors of the papers or themselves real
chemists; (c) want of judgment in setting papers, arising
often from ignorance at first hand of the conditions of
school work.”
XLII. “ With resped: to examinations, I do objed to
men examining boys under sixteen who have never taught
them, and who, therefore, do not understand that the
work of such students must differ not only in quantity, but
also in quality from that of older pupils.”
XLIII. “ I believe that go per cent of those who are
now taught chemistry in this country are taught with the
view of passing one or other of the examinations held on
the subjed. Further, I believe that most of the difficulties
of teaching chemistry are difficulties of teaching it so as
to comply with the requirements of examinations. Some
one has said that in the regulations of the Science and
Art Department so much is required to be known that
there is no time for anything to be done, which is an
exaggeration of what I mean. With ordinary teachers
one thing is necessary—their pupils must pass. When
that is secured they may indulge in such novelties of
method and procedure as they like, but not until then. It
would avail me nothing to say that my instrudions were
faulty, that I knew and followed a more excellent way.”
XLlV. “As to the influence of examiners.
In my own
teaching it has been for the last few years nil. I have
given up trying to fit the chemical instrudion to the
doubtful requirements of examination ; to do so would
take the vitality out of one’s teaching and contrad it.”
XLV. “ With regard to the influence of external
examiners on the teaching, there is no doubt that this is
very great, and that the charader of the teaching in our
schools must depend, in these high-pressure examinationdays, on the requirements of the examiners.”
XLVI. “ We have subjeded our boys to two examining
bodies—the Science and Art Department and the
University Board. In successive years the boys from the
same teaching universally succeeded under the former and
almost universally failed under the latter.”
XLVII. “The examinations have been chiefly those
held in connedion with the Science and Art Department,
South Kensington. These examinations have been for
some years back highly satisfadory, and no undue
prominence has been given to any one branch of chemical
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science. They certainly do exert an influence on the
character of the teaching, but it is a restraining and bene¬
ficial influence.”
XLVIII. “ The influence exerted by external examiners
on the teaching is decidedly beneficial when the examiners
are experienced mend'
XLIX. “The influence exerted by external examiners
on the character of the teaching is pra&ically nil. They
send their questions and substances, examine the results,
and write their reports, and, with rare exceptions, never
make a suggestion as to how the teaching may be im¬
proved or better results obtained.
(v.) The absence of good text-books suitable for use in
schools is frequently stated to be a source of difficulty.
L. “ One of the chief difficulties in class teaching is the
want of a suitable text-book, more especially when pre¬
paration is an important fadtor.
A text-book should,
without any great amplification on the part of the teacher,
make itself intelligible to the boy on reading it for the
first time, and it should not be overladen with fadts.”
LI. “ We want a good school text-book.
Existing
books entirely lack connedtion in their various parts, and
are generally made up of a series of more or less isolated
fadts grouped loosely under various heads. They are also
too diffuse and wordy, and, therefore, very unsuited to a
boy with but a limited time to prepare his lessons.”
LII. “ An additional difficulty is found in the absence
of a satisfadfory text-book, notwithstanding the multitude
already extant, and this difficulty is not diminished by the
consideration that, as a rule, the science master is re¬
quired to devote a great portion of his time to teaching
other subjedts. According to my idea, the kind of book
required is one that recognises the close connedtion
between the ledture work and the pradtical work of the
pupil; in fadt, a book something after the plan of Huxley
and Martin’s ‘ Biology.’
LIII. “The greatest difficulty we meet in teaching
chemistry is the want of a suitable text-book on which
all our ledturers can base their teaching. Boys sometimes
get different definitions of the same term, and a master
does not know exadtly how much boys have learnt in
another class.”
LIV. “ Text-books are another difficulty. I have never
found one yet that I liked to put into the hands of boys,
for I have generally found that they are too elaborate and
complete, using, sometimes, language which the ordinary
schoolboy does not understand, and describing here and
there experiments which he certainly cannot grasp.
I
have not found a book which I could put between the
‘Chemistry Primer’ (which, with the ‘ Physics Primer,’
is always my preliminary course) and such a volume as
Thorpe’s or Roscoe’s; these contain a great deal of
matter too difficult and minutely exact for class work.”
LV. “Further, there is the eternal text-book difficulty.
A book at once clear, brief, and accurate is a desideratum.”
(vi.) Some head-masters complain that they are unable
to obtain properly qualified teachers of chemistry.
LVI. “ Difficulties arise from the circumstance that
there stands before the class a chemist who is not a
teacher, or a teacher who is not a chemist.”
LVII. “ The scholastic disrepute in which the subject
is held is apt to affedt the teacher. It is much easier to
obtain a well-qualified teacher of classics than an equally
well-qualified one of natural science.”
LVIII. “Our two great difficulties here are:—(i) To
get men, for anything we can offer, who are at once che¬
mists and teachers. Mere chemists are of no use from a
pedagogic point of view, and even they would be hard to
get. I am convinced that a teacher who had a strong
grasp of the principles of the science could, and would,
make it an eminently valuable means of mental training.
(2) The entire non-recognition of chemistry by the two
universities in the earlier stages of their arts courses.”
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3. “ The Methods which, in your Opinion, are most likely to
render the Teaching effective as a Mental Discipline,
and as a Preparation for Subsequent Instruction in
the Higher Branches of the Science or in Applied
Chemistry.”
A great deal has been written in reply to the question
as to the methods which ought to be followed in teaching
elementary chemistry.
It is clear that the older plans of teaching, which are
still largely used, are felt to be partly unsatisfactory, and
that by modifying them chemistry might be made much
more valuable as a mental discipline for boys. In par¬
ticular protest is made against the undue proportion of
time which is frequently assigned to qualitative analysis;
indeed, the majority of teachers do not consider this to be
the most valuable part of the subjedt. Others hold that
it presents many advantages, and is, on the whole, the
best adapted to school work, especially when instruction
has to be given to large classes of boys. But while most
teachers strongly deprecate a rigid adherence to the
present system, and a few are able to point out the general
lines on which the teaching might be more usefully con¬
ducted, it is evident that very few, if any, have yet put
into operation a re-modelled system of instruction. In fadt,
it appears that teachers stand very much in need of advice
and assistance in preparing a modified scheme of teaching
suitable for general adoption in schools. It has several
times been suggested that this Committee might be able
to render important help in this direction.
The following quotations are typical of many of the
replies which have been made. They are written by the
head-masters or science masters of both large and small
schools, and are here reproduced, not only because they
allude to some of the principal defects of the present
methods, but also on account of suggestions they contain
which seem likely to be valuable to those who are anxious
to make chemical teaching more effective than it is at
present.
LIX. “ The teaching should be experimental in all
cases. The experiments need not be numerous, but
apposite, and the utmost got out of them, both direCtly and
indirectly. I find, for example, that I can get a good hour’s
work out of boys in the lower forms with such subjects
as the separation of sand from a solution of salt, the aCtion
of water on lime, or the aCtion of nitric acid on copper. I
find that the same plan of limiting the attention to one or
two important points is also most effective in the upper
forms when the exigencies of examination-work admit of
this kind of treatment. Notes of lessons should be relied
on rather than text-books. I find, for example, that the
ground covered at previous lessons is always known, but
that I get next to nothing out of a set lesson from a book.
This will be sure to follow from an experimental method
of treatment. Above all, I would suggest the entire re¬
modelling of all school examinations, and the placing
them in the hands of men who have had experience in
teaching, and know, therefore, what to expeCt of boys,
rather than in those of men fresh from the ‘ schools,’ and
with only the experience of university teaching. I should
also like to see the range limited and the examination
papers graded. The extent of the ground covered by the
Local Examination papers of the universities is too great
for such schools as this, though Oxford has recently much
curtailed them.
“ I am led to hope that your Committee may see its
way to step in and produce something like uniformity and
system. Would it not be possible to draw out a scheme
of teaching divided into ‘ grades,’ and suited to a pro¬
gressive course, as also to issue yearly sets of examination
papers adapted to these different grades ? I sincerely
trust that this may be one of the results of your inquiry,
for I feel sure that examination by so high an authority
will have a most beneficial effect on science teaching, and
have a value in the hands of examiners impossible under
any of the present systems.”

Chemical News, i

Oft. 5,1888.

f

Report on the Present Methods of Teaching Chemistry.

LX. “ It is, in my opinion, no use crying out against
the system of examinations in this country. For years to
come the nation will go on demanding results and getting
them. Can those results be made more worth having ?
I believe they can. It lies entirely within the power of
the eminent and working chemists of the country to effect
great and useful reforms almost at once. It should be
acknowledged that the present requirements are obsolete.
Looking at the enormous and ever-increasing number of
important and interesting fadts, has not the time come
when chemistry should be taught to beginners as biology
is taught ? Instead of reading about hundreds of plants
and animals, a student becomes pradtically acquainted
with about a dozen of each at first hand. Why should not
a similar plan be-followed in chemistry? Why should
not a thorough study of chlorine include all that an ele¬
mentary pupil needs to know about the halogens ? The
principal member of each group of the non-metallic ele¬
ments might be selected for special study.
As to the
metals, half-a-dozen, which might be varied from year to
year, if really mastered, would be much better than the
knowledge which is required of them under the present
system. Room would thus be found for a few organic
compounds. It is pure pedantry to maintain any longer
the arbitrary distinction of inorganic and organic chemistry
in a firsr and general course. As to analysis, I think the
present comparatively complete course should give place
to a sound knowledge of the separation of some halfdozen substances, and the time thus saved could be devoted
to easy exercises in quantitative analysis. There can be
no doubt that quantitative analysis is within the reach of
any student who can perform a good qualitative analysis.
What I have proposed amounts to re-writing a syllabus
for a first or general course of chemistry, on the basis of
selecting a few typical substances and making a more or
less complete study of them, and, with regard to analysis,
to restrict the substances to be studied, but to require the
elements of gravimetric and volumetric determinations.”
LXI. “ To render the teaching of chemistry of educa¬
tional value it must be made indudtive, and not chiefly
and largely dedudtive.
The guiding motto should be
* Prove all things.” Experiments should be made with
as simple apparatus as will secure the desired result. In
the earlier lessons avoid all definitions, all hypotheses of
atoms and molecules, of atomic weight, and of ‘ bonds,’
but early establish the constancy of composition of com¬
pounds and the equivalent weights of certain elements in
combining with or displacing one another.
I should like
to see some eneouragement given to the historical aspedts
of chemistry. I have found that explanations of when and
how the chief elements, acids, and alkalies came to be
known add much to an intelligent interest in the subjedt.”
LXII. “ It has always appeared desirable that a boy
should approach chemistry in the same way that all the
founders and builders-up of the science have done,—viz.,
not by first reading a printed account of fadts and then
verifying them or seeing them verified, but by studying
the different forms of matter as substances hitherto un¬
known, the properties of which have to be investigated
for the first time and compared with those of other sub¬
stances.
With this view the experiments shown are
considered as questions put to Nature, the answers to
which are as little known to the ledturer as to the learners.
No predictions are made as to the results, although boys
are not unfrequently asked what, arguing from experiments
previously shown or the properties of analogous substances
previously examined, may be expected to occur. All
apparatus used is described, the reasons for any special
arrangement of it being explained fully. Elaborate forms
of apparatus with a profusion of drying tubes, Woulf’s
bottles, fantastically bent leading-tubes are avoided as far
as possible, their tendency being to draw off attention
from the main point of the experiment. The arithmetical
side of chemistiy is not very much enlarged upon ; it
seems hardly desirable that boys should look upon experi¬
ments as pegs on which numerical problems are to be
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hung.
Too much time may easily be spent in elaborate
calculations on the quantity of zinc required to obtain
enough hydrogen to decompose the nitrogen monoxide
produced from 10 grms. of ammonium nitrate. Innumer¬
able examples, however, illustrative of important laws,
such as those of Gay-Lussac and Avogadro, and of calcu¬
lations actually required in quantitative work, are frequently
set generally at the beginning of each ledture, in reference
to some point explained in the preceding one. No symbols,
formulae, or equations are used at first, not, in fadt, until
the properties of three or four elements, and of some of
their compounds, have been studied and the laws of
chemical combination deduced from them.
Then, and
not till then, it is thought that a learner can appreciate
the value of Dalton’s atomic theory in accounting for the
fadts he has observed, and can see the advantage of a
system of chemical shorthand, and use it with intelligence
and discrimination.”
LXIII. “The method, in my opinion, most likely to
render the teaching effedtive as a mental discipline is
mercilessly to sweep off a large proportion of the fadts at
present dealt with, to confine the attention of the pupil to
those that for various reasons are the most important, and
to use them always as illustrations of general laws. For
this purpose there must be agreement among teachers and
examiners. I do not think it beyond the scope of your
inquiry to suggest that, to make chemistry or any natural
science do all that it can do towards mental discipline,
there must be an attempt to use it as a means of destroying
the contempt which familiarity breeds in us all towards
common things. Unless you can call forth the interest
of your pupil, his admiration, even his reverential awe
towards the mystery of Nature, you have perhaps done
more harm than good.”
LXIV. “ Eternal analyses of simple salts and mixtures
such as are required by examinations of the present day
weary and worry the student, waste his valuable time,
and throw away labour which in nearly every individual
case would be most profitably spent in carefully studying
and testing some important laws or principles of chemistry,
and which would make the student’s knowledge of the
subjedt thorough and personal. Chemistry is essentially
an experimental science. The great value of the study
of the whole subjedt lies in the pradtical work done and
in the method of building the theoretical strudture on the
pradtical knowledge. It is therefore absolutely necessary
to have a thoroughly good laboratory with a ledture-room
attached, so that colledtive and individual work may be
carried on with equal facility. At the present time, in
our schools and colleges there is too much working for
examinations, and the requirements to pass such examina¬
tions are as narrow as paper legislation can make them.
The student is for ever testing mixtures or performing
some exceedingly simple gravimetric analyses. He is
tied down, has his knowledge fettered instead of having
it expanded, and never reaches the more advanced and
useful principles of chemical science, which he can only
dream of from the hearsay of his text-book.”
LXV. “ There is no scale of value of the different parts
of chemistry ; there is no recognised system as to which
should be taught first.
I have known boys obtain
scholarships simply because their teacher had been
recently a pupil of their examiner and knew the kind of
questions he was likely to set. The ordinary text-books,
ledtures, and pradtical work do but little for even the
hardest worker. We want an authorised code of work
issued by a consensus of the highest authorities.”
LXVI. “ I objedt strongly to boys in a laboratory being
allowed to mix different solutions in test-tubes, day after
day, to find out whether precipitates are formed or not. I
have a high opinion of the advantages derivable from the
teaching of chemistry when none of the harder parts are
shirked, as a valuable mental discipline, and as giving,
with drawing, the best means of teaching an ordinary boy
the use of his hands as well as his head.”
LXVII. “The result of the absence of pradtice in
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quantitative experiments is to create an unnatural breach
in the minds of pupils between the adtual phenomena of
chemical adtion and the theories by which such phenomena
are to be explained. It might be found possible to treat
the subjedl more logically if some attempt were made to
teach the fadts in a more natural order. The historical
sequence by which the science has attained its present
proportions might form the basis of a rational arrangement
of the parts of the subjedt. In this way, by placing the
pupils in the attitude of mind of original discoverers, the
logical necessity of theories to account for the fadts would
give them more real meaning and interest. I am not
acquainted with a text-book suitable for school use in
which such an order is followed.”
LXVIII. “ Boys have been ledtured to as if they were
students, thereby producing a condition of things described
by some writer as the perfedt paradise of a boys’ school,
where the masters learnt the lessons and the boys heard
them. Chemistry should be taught as everything else is
taught—by making the boys do the work themselves ;
and the lesson should be a system of question and
answer.”
LXIX. “ The calculation of chemical quantities, in¬
volving atomic weights, ought to come quite late in the
course, so that the atomic theory is kept in the background
at first. The pupil should make several experiments on
the diffusion of gases and liquids which will lead up to
the idea of molecules.
I must say that I think that
‘ equivalents ’ should be used for some time before any
reference is made to atomic weights. As to cramming a
boy in the methods of writing equations, and finding how
much sulphuric acid and zinc will make so much hydro¬
gen, I can only say that, as the boy never attempts to
carry it out in practice, and that if he did he would find
his calculations all wrong as compared with his results,
he had better leave them until late in his course, for their
symbolic value and, in many cases, real worthlessness can
only be estimated by a worker in quantitative analysis.
I think a boy’s pra&ical work should undergo great alter¬
ation. At present he is examined in ‘ simple salts,’ so of
course he is prepared for that by a system of ‘ test-tubing ’
which teaches him very little. He ought to start as far
as possible with elements which he knows, such as sulphur
and iron, and he should prepare certain compounds which
contain them.
He should then study the adtion of
metals on acids, and the salts formed ; cases of oxidation
and reduction; preparation and properties of gaseous
elements and compounds.”
LXX. “In order that chemistry may be a useful subjedt
for the education of boys, it seems to me necessary that
it should be taught from experiments involving measure¬
ments. Other experiments may be amusing, but do not
appear to afford food for severe or produdtive thought. It
seems to be now generally admitted that boys should be
led as far as possible to make inferences from chemical
experiments for themselves. If they are to be taught the
principal fadts of chemistry in this way, it follows that the
experiments must be of the former nature.
It seems to
be an evil that so much importance is attached in many
examinations to qualitative analysis, which appears, from
an educational point of view, to be one of the least
valuable parts of the subjedt. The result is that teachers
are compelled to spend the time given to laboratory work
on this, to the detriment of experiments of a more instrudtive kind.”
LXXI. “ For beginners, the illustrated ledture, well
supplemented by periodical questioning, examination of
note-books, See., seems the only feasible way of teaching
large classes of, say, thirty or forty.
When the class is
very small the ledture can be largely replaced by laboratory
work, in which the experiments are performed by each
individual student. This seems to me the best method ;
but my experience is that it is impossible to satisfactorily
conduct large classes of young boys in the laboratory,
except in such simple experiments as the action of metals
on acids, which can be done with a few test-tubes and
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other very simple and inexpensive apparatus, the breakages
being too serious in an ordinary school if it is attempted
to go through the preparation of all the commoner gases
with a large class of beginners in laboratories as they are
usually arranged. I think more satisfactory results might
be obtained with such classes if a part of the laboratory
were specially arranged for the purpose, a bench (with
only a few necessary reagents) in the form of a semi¬
circle being used, the students facing the teacher, who
would stand inside the semi-circle.
In such a class the
students would all perform the same experiment after
being shown it by the teacher.
With rather more
advanced students I think the separate system is better,
all students not working at the same experiment, as this
obviates the necessity of providing a large number of
pieces of apparatus of the same kind, and allows a quicker
student to make more rapid progress. I think it is very
important that quantitative experiments should be made
as early as possible ; but here again my experience is that
young beginners cannot be trusted with balances suffi¬
ciently delicate to be of much value.
The stereotyped
‘ test-tubing ’ course examination of simple salts and
mixtures is certainly a very inadequate laboratory course
taken by itself; but it has, I believe, its advantages for
school purposes in teaching care, order, and cleanliness,
and it serves well for the middle classes of the school if
properly supplemented by class-teaching, in which the
chemical adtions concerned in the testing are carefully
considered.”
LXXII. “ Chemistry cannot properly be taught apart
from Physics ; there is a physical side to every chemical
phenomenon.
Ledture work should precede laboratory
work, and continue pari passu with it. Analysis rationally
(not mechanically) taught is an excellent mental training.
The two should be closely correlated ; exercises should
be given in the laboratory preparatory to or suggested by
the subjedts treated in the ledtures, and fadts learnt in the
laboratory should be turned to account in the ledtures.
The teacher must not be trammelled by text-books : these
must be his instruments, not his masters.
Quantitative
treatment of subjedts in the ledtures should be introduced
as far as possible from the first, and as pupils advance
they should be trained individually in the use of the
balance. Numerical exercises based on (not as a substi¬
tute for) ledture demonstration help to give fixity and
precision to ideas. Pupils should be trained to think out
in their note-books the connedtion between experimental
demonstration and theory, and not have notes didtated to
them to be committed to memory.
Their knowledge
should be tested by frequent short examination papers.”
LXXIII. “With regard to the pradfical work in the
laboratory, the value of which cannot be over-estimated
as a means of bringing a boy into real touch with his bookwork and developing in him those valuable qualities of
patience, accurate observation, and powers of dedudtion,
so especially necessary to the student of science, analyses
of complicated mixtures not found anywhere in the
universe are no longer now considered as the objedt to be
aimed at. But there is still too much tendency to regard
mere analysis as the aim and objedt of laboratory work.
Rather should a boy be introduced to a progressive course
of work which illustrates the more important principles of
chemistry, and so enable him to test the truth of these for
himself.
Here especially a good text-book of pradlical
work is required, as a busy teacher finds it so difficult to
get time to devise as well as supervise.
Such a course of
work must necessarily be limited in many schools owing
to the want of sufficient apparatus or the short hours of
work. But still something may be done in this direction,
and the mental training will not only be of infinitely more
value to the special student, but also to the ordinary boy,
who will not be much the wiser for having gone through a
course of simple and complex analysis only.
I think
your Committee might do much towards smoothing the
path of teachers by drawing up a memorandum addressed
to the head-masters of schools suggesting points for thei
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Improved Wash-Bottle

consideration, and asking them to meet the Committee’s
views on the subject as far as lies in their power.”
The Committee feel that these reports have put them
into possession of the aCtual faCts connected with the
teaching of chemistry in schools, and have made it clear
that something should be done in the diredtion of promo¬
ting a more uniform and satisfactory treatment of the
subject.
The Committee think that some suggestions
might now be made as to the method of teaching
chemistry which should be followed in schools. If this
can be done it will certainly confer a great benefit on both
teachers and examiners, and will be likely to lead to a
more emphatic recognition of the merits of the science as
an instrument of elementary education. The Committee
accordingly ask for re-appointment.

*7*

The Gas and Water Companies' Directory, 1888. Edited
by C. W. Hastings. London : Hazell, Watson, and
Viney.
This useful compilation addresses itself not to sanitary
authorities, medical officers of health, &c., but to share¬
holders, debenture-holders, and to all who may have
commercial relations with the companies or the bodies
supplying gas or water.
The work shows, in parallel columns, the date of forma¬
tion of the undertaking, date of special aCt (if any), total
share capital paid up, dividends, loan capital; names of
chairman, engineer, or manager, secretary, lessee, owner,
or corporation ; population, distance from London, and
means of access.
The returns from gas undertakings are here more nu¬
merous than those from water-works.

NOTICES OF BOOKS.

CORRESPONDENCE.

Nineteenth Report of the State Board of Health of Massa¬
chusetts. Boston : Wright and Porter.

IMPROVED WASH-BOTTLE.

To the Editor of the Chemical News.
We find here some very interesting matter bearing upon
Sir,—I have used an improved wash-bottle which I think
the sewage question, which is by no means as near solu¬
will be found useful to analytical chemists and others for
tion or as unimportant as certain sanitarians now wish us
washing precipitates, &c.
to believe.
The annexed drawing is almost self-explanatory. After
We see it mentioned that “ the Merrimack is a good
blowing with the mouth as usual until a good pressure
instance of the ability of a large river to receive much
has been obtained within the flask, the india-rubber tube
polluting material in the form of sewage and manufacturing
refuse without becoming seriously polluted. It has, in
this respeCt, not only the advantage of large volume, but
it is unusually well aerated by agitation in rapids, dams,
and water-wheels, which, without doubt, have some in¬
fluence in counteracting the influence of the organic
matter.”
The purification of sewage by applying it to land is
next considered, the conclusion reached that, “ desirable
as the use of sewage in irrigation is, we cannot depend
upon irrigation alone, in the more thickly settled parts of 1
the State, for preventing the pollution of streams.” Yet
we should conclude that in America irrigation would adt
more advantageously than in the moister climate of
Britain.
The author, with Schloesing, Warington, and Frankland, ]
ascribes the decomposition of the nitrogenous organic
matter in soils to the presence of nitrifying organisms,
and infers that filter-beds, of proper material, can purify
ten to twelve times as much sewage per acre as can be
applied to our farm-lands in irrigation.
Some very interesting experiments have been conducted
at Lawrence. The respective mediums used were coarse
clean mortar-sand, fine white sand, peat, river-silt, garden
soil, soil superimposed upon sandy loam, sand and gravel,
and, lastly, compadt clay, sand, and gravel covered with
garden soil. Peat is found “ of little value as a filtering
material,” the organic matter being “ more than doubled.”
Coarse sand, on the contrary, reduced the organic matter
to one-half, the free ammonia and the albumenoid am¬
monia each to one-fourth, and the nitrates to three-fourths
of the amounts in the applied water.
We are here compelled to ask, What has become of the
albumenoid ammonia if it reappears neither as free am¬
monia nor as nitrates ? With fine sand we have also a
simultaneous reduction of organic matter, of free ammonia, may be squeezed by the thumb against the neck, and then
albumenoid ammonia, and nitrates.
the mouth may be removed, but the water will continue
The number of baCteria found in 1 c.c. of the sewage to stream out of the jet. The tube b may be tied to the
filtered was 193,000.
In the effluent from the fine sand flask by string, and the neck of the flask wrapped with
there were, on January 3rd, 6680 ; and on January 5th string or other bad conductor of heat.
over 10,000. Some of the species in the effluent were
When the bottle needs re-filling the india-rubber tubing,
identical with those in the sewage.
A, will stretch sufficiently to allow the withdrawal of the
We may remark that, had these experiments been per¬ cork.—I am, &c.,
formed in summer, the results, from a bacteriological
George W. Slatter,
point of view, would have been more conclusive.
Assoc. R.S.C.I., F.IC., F.C.S.
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ANALYSIS OF FERTILISERS.
To the Editor of the Chemical News.
Sir,—In the 1886 edition of Mr. Crookes’s “ Seledt
Methods in Chemical Analysis ” (p. 500) attention has
been called to the fadt of some analysts, in their examina¬
tion of fertilisers, neglecting the rendering insoluble of the
whole of the silica by bringing the acid solution of the
phosphate to complete dryness prior to the separation of
the lime; in consequence of which the siliceous matters
other than adtual sand, which are soluble in acids, are
afterwards precipitated with the phosphoric acid and
weighed as pyrophosphate of magnesia, thus yielding
erroneously high results. Experimental evidence rendered
by Mr. T. R. Ogilvie is given in support of the degree of
error introduced, and as a result of his experiments it is
shown that in some cases it amounts to a representation
of 5 to 6 per cent more phosphate than the fertiliser con¬
tains.
Notwithstanding the publication of these faCts it is much
to be regretted that this erroneous system continues to
prevail, to the detriment of those chemists carrying out
the orthodox mode of complete separation. It is impos¬
sible for any chemist engaged in the analysis of fertilisers
to thus carry out the letter of the chemical law without
discovering the analysts alluded to in the handbook in
consequence of the contradiction in results. I have before
me the analysis of a fertiliser made by an eminent analyst
in London in which he returned the total phosphates at
29-93, a result obtainable on neglecting the process de¬
scribed.
The sample in question contained 25-40 per
cent of actual phosphate of lime, but gave me by the co¬
precipitation of the silicates soluble in acid a result at
30.02The errors resulting from the non-separation of the whole
of the siliceous matters—present in greater or less degree
in all fertilisers—are not simply confined to the estimation
of the total phosphoric acid, and appearing under the
statement of insoluble phosphates, but they are likewise
inherent in the determination of the phosphates rendered
soluble. I have, during the present season, made several
experiments on the determination of the soluble phosphoric
acid in mineral superphosphates, with a view to ascer¬
taining the degree of error occasioned by siliceous matters
coming into solution with the acid phosphate of lime.
The following few examples will serve for illustration, the
lower percentages being the a&ual amount of phosphate
of lime rendered soluble, present in each sample, the
higher ones showing the erroneous results obtainable on
negledting to bring the water solution of the phosphate
(with certain precautions) to complete dryness prior to
the separation of the lime :—
No. 1.
No. 2.

24-04—25-01.
24-80—27-36.

No. 3.
No. 4.

26-81—28-49.
26-40—29-04.

As the erroneously high results have been issued by
some chemists in their analyses of these phosphates by
the magnesia method, it would appear as though they
were under the delusion that acid phosphate of lime is
the only substance dissolved in making up the water so¬
lution of the phosphate.—I am, &c.,
Alfred Firby,
Analyst for the Tadcaster Chamber of
Laboratory, 98, Albion St.,
Agriculture, &c., &c.
Leeds, Sept. 28, 1888.

BLOWN

OIL.

To the Editor of the Chemical News.
Sir,—Mr. Mullins seems to misunderstand the object of
the work of mine from which he quotes. The book in
question is entitled “ Commercial Organic Analysis,” and
many chemists hold the opinion that it would have been
better to have confined the subjecSt-matter strictly to
analytical methods, and left the composition and properties
of the bodies treated of to take care of themselves. I
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have habitually restricted the description of manufaduring
operations to mere outlines, or have relegated fuller
descriptions to footnotes. To have given the working
details of manufaduring operations would have required
much space, and would have been of little use in many
cases without drawings of the apparatus used. Such a
course would have converted the book into one on manu¬
faduring chemistry instead of chemical analysis, and
would have still further delayed the completion of the
work.—I am, &c.,
Alfred H. Allen.
iox,

Leadenhall Street, E.C.

CHEMICAL

NOTICES FROM
SOURCES.

Note.—All degrees

FOREIGN

of temperature are Centigrade unless otherwise

expressed

Comptes Rendus Hebdomadaires des Seances de V Acad'emie
des Sciences. Vol. cvii., No. 9, August 27, 1888.
This number contains no chemical memoirs.
No. 10, September 3, 1888.
In What Stage of Oxidation do Chrome and Man¬
ganese Exist in their Fluorescent Compounds ?—
Lecoq de Boisbaudran.— The author holds that rosecoloured fluorescent chromiferous alumina, prepared in
hydrogen, cannot easily contain chromium in a stage of
oxidation higher than Cr203.
Revue Universelle des Mines et de la Metallurgie.
March, 1888.
This issue contains no chemical matter except a notice
of certain Australian minerals, from the Chemical News,
and an abridged account of Professor L. de Koninck’s
process for the determination of carbon in commercial
irons. The ordinary method consists in the separation of
the carbon by means of a solution of cupro-ammonium
chloride, and a subsequent combustion of the carbon by
the moist way. Without great care is taken in washing
the carbonaceous residue, chlorine may be evolved along
with carbonic acid. To avoid this error Professor de
Koninck introduces into the combustion flask a little silver
sulphate.
April, 1888.
Manganese-Steel.—This paper is chiefly devoted to
the physical, and especially the mechanical properties of
this alloy. The writer, with Bresson, now considers that
steel should in future be defined, not as an iron carbide,
but as “ a peculiar state of iron, produced by the union of
this metal with bodies whose nature may vary, such as
carbon, manganese, chromium, tungsten, and silicon.
Qualitative Separation of Gold and Platinum from
Arsenic, Antimony, and Tin.—Prof, de Koninck and
Dr. A. Lecrenier.—The precipitate of sulphides, dry or
moist, is heated in a current of hydrochloric acid gas,
produced by the aCtion of sulphuric acid upon ammonium
chloride in fragments in an apparatus described by one of
the authors in the Zeitschrift fur Analytische Chemie for
1880. The antimony and tin are quickly volatilised as
chlorides, the arsenic sulphide is expelled unchanged,
whilst gold and platinum remain behind.

Determination of Sodium Chloride in the Alkaline
Waters of Coal Mines.—Prof, de Koninck.—The water
to be examined is introduced into a flask marked at 200
c.c. and at 220 c.c. The water must extend to the first
mark, and a solution of calcium nitrate is introduced up ]
to the second mark. This solution must be of such a
strength that the salt may be in excess with reference to
the sodium carbonate. It is shaken up for a few moments

CT«'T*™S'}

Chemical Notices from Foreign Sources.

and filtered through a dry filter, no c.c. of the filtrate
being collected. The calcium carbonate, in its precipita¬
tion, carries down the colouring-matters so that the
filtrate is perfectly limpid and neutral. Of course the
chloride can now be determined by means of a standard
solution of silver nitrate, using potassium chromate as
indicator. The result, multiplied by 10, shows the weight
of sodium chloride contained in a litre of the water.
Determination of Manganese in Slightly Manganiferous Cast-Iron.—C. Reinhardt.—From 3 to 4
grms. of the metal are treated in a covered vessel with
30 to 40 c.c. of hydrochloric acid of sp. gr. 1-19. A little
potassium chlorate is added. The reaction is at first let
go on in the cold, and heat is then applied until the solu¬
tion is completed. The liquid is then evaporated down
to 15 to 20 c.c., an equal volume of cold water is added,
and the whole is filtered. The filtrate is collected in a
flask marked at 500 c.c. ; 5 c.c. of nitric acid at sp. gr.
1*4 are added per grm. of metal, and the mixture is boiled
until it takes a decided yellow colour. The solution is
cooled; milk of oxide of zinc is added until the iron is
precipitated, the flask is filled up to the mark, and the
liquid is filtered through a dry filter. 250 c.c. of the
filtrate are collected and the manganese is precipitated as
dioxide with the aid of heat by means of sodium acetate,
bromine, and zinc oxide.
The precipitate is colle&ed
upon a filter, washed, dissolved in dilute sulphuric acid
containing a known quantity of oxalic acid, the excess of
which is finally determined by means of a standard solu¬
tion of permanganate.
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Just published, crown 8vo., cloth, 4s. 6d.,

A CLASS-BOOK OF ELEMENTARY CHEMISTRY.
By W. W. FISHER, M.A., Aldrichian Demonstrator of Che¬
mistry in the University of Oxford, and late Fellow of Corpus
Christi College. With Sixty Engravings on Wood.
*** In the selection of subjects the Author has followed in the main
the syllabus of the Oxford Local Examinations for Senior Candidates
and the Examination of Women, which is similar in extent to the
syllabus of the Preliminary Examination in the School of Natural
Science and the Preliminary Examination for Medicine at Oxford.
Extra Fcap. 8vo., cloth, 8s. 6d.,

CHEMISTRY FOR STUDENTS. By A. W.
son, Phil. Doc., F.R.S.

William¬

Third Edition.

“ We recommend Dr. Williamson’s book to all who are in search of
a truly philosophic handbook to Elementary Chemistry."—Iron.
Crown 8vo., cloth. 10s. 6d.,

EXERCISES IN PRACTICAL CHEMISTRY. Voi. I.,
Elementary Exercises. By A. G. VERNON HARCOURT,
M.A., F.R.S., and H. G. MADAN, M.A. Fourth Edition, Revised
and Enlarged by H. G. MADAN, M.A.
“ One of the most useful books on pradtical chemistry that has ever
been written, and we can most heartily recommend it.”—Journal of
Education.
_ “ A very careful, and as far as it takes the student, the analysis of a
single salt, • one acid one base,’ really effedtive plan of teaching. It
is a capital handbook.”—Spectator.
Large 4to, paper covers, 4s. 6d.,

TABLES OF QUALITATIVE ANALYSISby H. G. MADAN, M.A.
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Extra Fcap. 8vo., cloth, 7s. 6d.,

AN ELEMENTARY TREATISE ON HEAT.
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numerous Woodcuts and Diagrams.
ART, LL.D., F.R.S. Fifth Edition.

THE ANALYSTS’ LABORATORY COMPANION. By Alfred E. Johnson, Assoc. R.C Sc.I,, F.I.C.,
F.C.S., First Prizeman in Chemistry, Physics, and Mathematics of
the Royal College of Science for Ireland.
London : J. and A. CHURCHILL, 11, New Burlington Street.
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A SSAYING.—Special Facilities are given for
■fT Instrudtion and pradtice in the Assaying of Gold and al other
ores in the Metallurgical Laboratories of KING’S COLLEGE, Strand,
London. Persons of all ages are admitted at any time for a period
of one month or upwards. Special arrangements are made for those
who cannot devote their whole time to the work. The Laboratory,
besides being open every day, is open from 7 to 9 on Friday evenings.
—For further particulars apply to Prof. HUNTINGTON.

EMPTY PETROLEUM BARRELS.
Empties may be delivered for our account to—

Analytical Chemist, late pupil of A. Smetham,

ATLANTIC WHARF, BOW COMMON,
WESTERN WHARF, OLD KENT ROAD,

Esq., Liverpool, Assistant with F. Sutton, Esq., Norwich,
wants situation in Chemical Works.—Address," Rekrah,”26, Harford
Street, Norwich._

Or THAMES HAVEN PETROLEUM WHARF, THAMES
HAVEN.

^DYquired, in a London Assay Office, a Pupil

We also Receive Empties at the various London Railway

-»-Y Assistant.
Small Salary offered. — Address, “ Litharge,”
Chemical News Office, Boy Court, Ludgate Hill, London, E.C.

Depots.

Y\7anted, a Well-educated and Intelligent
V V Youth, about 18, with a knowledge of the Chemical Appara¬
tus Trade.— Apply, H 500, Chemical News Office, Boy Court,
Ludgate Hill, London, E.C._

The same Price paid for Barrels branded with our own Brand,
“ LUSTRE,” as tor Barrels branded with American Brands.

a thoroughly competent Foreman, to take charge, under the
Engineer, of Sulphuric Acid and Sulphate of Ammonia Works.
Must have had experience in making acid from spent oxide of iron,
and be capable of controlling workmen. Good house, with coals and
gas provided.— Apply, stating experience, references, and wages
required, to S., Chemical News Office, Boy Court, Ludgate Hill,
London, E.C.

NOTICE.—In the case of Empties sent for our account to Thames
Haven Wharf or a Railway Depot, please advise us when
sending, and mark K on the end of the barrels m Red Paint,
that we may recognise them.

Wanted, by a large Provincial Gas Company,

DEDUCTIONS FOR DAMAGE.—Broken Chimb or Stave 6d.
Broken Head 6d. to is. 6d. according to extent of damage.

PARTNERSHIP.—A Young Gentleman with
a thorough knowledge of Technical Chemistry wishes to meet
with an Appointment with a view to Partnership in some manufac¬
ture where such knowledge might be profitably employed. Has had
experience in Works, is a good Accountant, and could invest some
Capital. — Address, Box 777, Chemical News Office, Boy Court,
Ludgate Hill, London, E.C.

COMPANY’S STEAMERS:—
“ ELBRUZ,” 3700 Tons of Oil capacity.
“KASBEK,” 3700
„
„
“ARARAT,” 3700
„
„
„

CALE of the SITE of the MARSH CHEMICAL WORKS, Llamsamlet, Swansea, near the Junction Station
of the Great Western and Midland Railways, from which a siding
runs to the Works. Stack 100 feet high. Area of land five acres. Rent
£37 ios. Unexnired term 67 years. The Works were built at an ele¬
vation of 20 teet, thus giving ample space and depth for waste. For
particulars and conditions of sale address Mr. J. E. Stevens, Solicitor

Swansea.

THE KEROSENE COMPANY; LIMITED;
26, GREAT ST. HELENS, LONDON, E.C.
‘
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By T. W. HOGG.
—

It is now pretty well known that Prof. Eggertz’s simple
process for the colorimetric determination of carbon in
steel is open to many sources of error.
In the first place the colour intensity of a solution of
steel in nitric acid of 1 "2 sp. gr. does not depend entirely
upon the quantity of carbon which may be present, but
also so much upon its condition that in some special
cases the results become quite misleading. Again, the
colouring-matter which gives to the solution its peculiar
tint is so extremely sensitive to external influences that
serious errors occasionally arise from the negledt of
certain necessary precautions.
The other elements
usually present in steel are generally supposed to be with¬
out any influence upon the colour-test, and, so far as I
have been able to find, the only experiments bearing upon
this point have been condu&ed by Prof. Eggertz himself,
and an account of them may be found in the Chemical
News, vol. xliv., p. 173.
Amongst the substances examined is the element sul¬
phur, and in order to ascertain the influence of it, o-ooi
grm. in the form of magnesium sulphate, was added to o'l
grm. of iron dissolved in 2-5 c.c. of nitric acid and 2'5 c.c.
water—“ the sulphur was found to be without any in¬
fluence.”
It is quite evident, therefore, that the above conclusion
rests entirely upon the assumption that the sulphur, which
of course is present in the steel as a sulphide of iron, is
oxidised to S03, and will be present in the solution as a
sulphate.
From the fad that the quantity of sulphur usually
present in steel is very small, and that it is exposed for a
considerable time to the adion of hot nitric acid, it may
be very reasonable to make such an assumption, but that
it is not quite the case anyone can soon satisfy himself by
experimenting upon any special steel containing a con¬
siderable quantity of this element.
The sulphur is really
liberated as such, and remains suspended in the fluid,
thereby communicating to it a certain turbidity or milki¬
ness, particularly striking in the case of low carbon or
“ mild ” steels. This peculiarity enables one to seled from
a miscellaneous lot of samples all that are likely to be
abnormal in the proportion of sulphur.
Pure Swedish steels which contain mere traces of sul¬
phur dissolve in nitric acid of i'2 sp. gr., and after the
usual twenty minutes heating in boiling water are always
found to be perfedly clear and brilliant; common steels, in
which the sulphur may reach, say, 0-05 per cent, give a
solution so decidedly different in clearness that they can
be readily distinguished from each other. More noticeable
still does the influence of the sulphur become when it is
present to the extent of o-i to o-2 per cent, and in a “ steel ”
with o’50 per cent it is quite impossible to make any satisfadory adjustment of the tints.
In the experiment tried by Prof. Eggertz, and referred
to above, the sulphur added as magnesium sulphate is
equal to one per cent; if a “ steel ” adually containing
this quantity had been used, instead of finding it to be
without any influence, it would have been found quite
impossible to compare it with any ordinary standard.
A very simple experiment showing how the colour esti¬
mation is influenced by the presence of suspended matter
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in the liquid, may be tried by taking a highly diluted solu¬
tion of ammonium sulphide to which an excess of nitric
acid has been added ; this solution will be quite milky,
owing to separated sulphur. If now a sample of pure
Swedish steel be dissolved in the usual way and divided
into two equal portions, and to one of them a drop of the
above solution is added, an immediate increase in the
colour intensity will be observed when the tubes are ex¬
amined from above as they are held over a mirror.
Not only is the colour intensity altered, but the brilliant
amber-coloured solution will be found to have acquired a
distinctly browner hue, and this suggests that, apart from
the difference of colour quality, due to slight variations in
the condition of the carbon, sulphur also possesses an
important influence in this respedt.
Another interesting experiment is to take the solution of a
common steel containing 0-05 too-i per cent of sulphur and
divide it into two equal portions and filter one of them ;
if they are now carefully compared with each other the
result of the observation will be somewhat astonishing to
those who may be under the impression that their estimamations are reliable to within one or two hundredths per
cent; the two solutions will be different both in quality and
intensity. I would here point out that when an attempt
is made to adjust the tints of two coloured solutions
differing slightly in clearness or quality, if only a small
portion of the liquid be looked through, as is done when
looking across the tubes, the observer is often easily satis¬
fied with his comparison ; but if after having apparently ad¬
justed the tints of the liquids in this manner he will look
through a much greater depth of the fluid, his selfsatisfatflion will often disappear; the fadt is that two
coloured solutions, differing even slightly in quality, can
never be exadtly equalised.
This subjedt is one of great importance on account of
its bearing upon the question of the proper selection of
standards, and in conclusion it may be of interest to note
that if a common steel is compared with a standard of
pure Swedish, the colour intensity is sure to be over¬
estimated, and if the standard is of a common or impure
steel the estimations in the purer samples will be too low.
The Laboratory,
John Spencer and Sons, Lim.,
Newburn Steel Works,
near Newcastle-on-Tyne.
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BORACIC
IN

SALTS.

By J. McGLASHAN.

The following is an account of some results obtained,
using Poirrier’s orange II. and orange III. as indicators,’
for the determination of boracic acid and ammonia in
ammonia salts volumetrically.
In the first experiment with boracic acid four quantities
of 2 grms. each were taken, dissolved in water, a few drops
of the orange II. or orange III. solution added, and
titrated with normal soda gave:—

With orange II. gg-6 and gg-8 per cent H3B03
»
..
HI. gg-8 „ gg-8
„
„
NaB02 being the salt neutral to both indicators.
In the next experiment 2 grms. of borax were taken for
each determination, dissolved in water, and the boracic
acid liberated by adding dilute sulphuric acid until neutral
to methyl orange.
A few drops of the orange II. or III.
were then added, and standard soda run in until the yellow
colour of the solution was changed to red.
Orange II. gave 38-3 and 38-4 per cent B203
i>
HI.
,, 38'3 >1 3^"4
»
i»
estimating the Na20 present in the borax, and calculating
to B203, gave 38-38 per cent B203.

I Chemical News,
Odt. 12, 1888.

Resorcinol as a Test for Nitrates.
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In estimating boracic acid in boracite or borate of lime,
a weighed quantity of the mineral was heated in a flask
with dilute sulphuric acid; when the decomposition was
complete, caustic soda solution was added to the contents
of the flask until neutral to methyl orange, and the
insoluble calcium sulphate filtered off and washed. A few
drops of orange II. or III. were then added to the filtrate,
and the boracic acid titrated with normal soda.
Orange IT. gave 45'6 and 45^5 per cent B203
i)
III.
,, 45 6 ,, 45 7
>>
>’
This sample by analysis in the usual way gave 45^59
per cent B203.
In this experiment, if the caustic soda used in neutralising
is not free from carbonate, the contents of the flask must
be boiled either before or after filtering to get rid of any
carbonic acid that may be in solution ; otherwise it will
be estimated as boracic acid.
The presence of ammonia in any form other than the
hydrate or borate is to be avoided. If ammonium borate
is the salt in which the boracic acid is to be estimated, it
may be done by adding standard soda to the solution right
away.
Er&e ammonia in a dilute solution aCting as if
neutral to the oranges II. and III., the change in colour
taking place when the soda is in excess, so, by adding a
standard solution of soda to an ammonia salt, it is possible
to estimate the ammonia without distillation ; of course
this is not applicable to a mixture of ammonia salts. In
the case of commercial ammonia salts, any free acid they
contain must be neutralised before proceeding to estimate
the ammonia.
Two grms. of pure ammonium chloride
were taken in each of the following experiments :—
Orange II. gave 3i‘5, 3i'4> and 3I-5 Per cent NH3
„
III.
„ 3i’5, 31 '5j ». 3r‘5
»
With ammonium carbonate the end reaction was indistinCb
the sodium carbonate formed being slightly alkaline to
both oranges.
Titrating sulphuretted hydrogen with
caustic soda, using oranges II. and III. as indicators, the
end reaction was sharp; NaHS being the neutral salt.
With arseniates, oranges II. and III. gave an indistinct
end readtion.
For the purpose of comparison it will be
found convenient to keep a beaker alongside containing
water with a few drops of the indicator or indicators added,
and made alkaline with a drop or two of normal soda.
City Analyst’s Laboratory,
156, Bath Street, Glasgow.

LONDON

We have recorded in Table II. the tint of the several
samples of water, as determined by the colour-meter
described in a previous report.
In Table III. we have recorded the oxygen required to
oxidise the organic matter in all the samples submitted
to analysis.
As might have been expeCted, the unusual and irregular
meteorological conditions of the past few months have
had a certain influence on the waters of the Thames and
Lea.
We shall have to comment on this circumstance
hereafter.
We content ourselves now with remarking
that the water supplied to London during a very exceptional
summer, has been uniformly good and wholesome. Of the
182 samples examined by us during the month of August
(excepting three samples of the East London Company’s
supply, which were recorded as “very slightly turbid”),
the whole were found to be perfedtly bright and free from
any trace of suspended matter.
We are, Sir,
Your obedient Servants,
William Crookes.
William Odling.
C. Meymott Tidy.

RESORCINOL

WATER

SUPPLY.

By WILLIAM CROOKES, F.R.S.;
WILLIAM ODLING, M.B., F.R.S., F.R.C.P.,
Professor of Chemistry at the University of Oxford;
and C. MEYMOTT TIDY, M.B., F.C.S.,
Professor of Chemistry and of Forensic Medicine at the London
Hospital; Medical Officer of Health for Islington.

To General A. De Courcy Scott, R.A.,
Water Examiner, Metropolis Water Act, 1871.
London, September 4th, 1888.
Sir,—We submit herewith the

results of our analyses
of the 182 samples of water collected by us during the past
month, at the several places and on the several days indi¬
cated, from the mains of the seven London Water Com¬
panies taking their supply from the Thames and Lea.
In Table I. we have recorded the analyses in detail of
samples, one taken daily, from August 1st to August 31st
inclusive.
The purity of the water, in respeCt to
organic matter, has been determined by the Oxygen and
Combustion processes; and the results of our analyses by
these methods are stated in Columns XIV. to XVIII.

AS

A

TEST

FOR

NITRATES.*

By DAVID LINDO.

Reagents.
An aqueous solution of resorcinol, 100 c.c. contained 10

grms. of the phenol.
Solution of HC1 about 15 per cent.
Pure concentrated sulphuric acid.
0'5 c.c. of nitrate solution taken for each test.
1 drop
HC1, 1 drop resorcinol solution, and 2 c.c. sulphuric acid.
Test-tubes f inch employed. White background. Three
or four tests made together at each dilution of N205.
N2Os dilution.
1,000,000

500,000
100,000

Report on the Composition and Quality of Daily
S-AMPLES OF THE WATER SUPPLIED TO LONDON
for the Month ending August 31ST, 1888.

1

50,000
20,000

10,000

Readtion.

Faint purple, not sufficiently definite be be
reliable even after long standing.
After some time a definite purple.
Colour
permanent.
At first purple-red; after an hour pronounced
purple.
Takes several hours to develope
fully. A beautiful colour and very perma¬
nent.
After some time purple colour very intense.
Lower portion of band fine purple-red.
After some time colour so intense can only be
distinctly seen in the upper portion of band
by transmitted light.
Colour so intense can only be seen distinctly
in the lower portion of band. Vivid purplered.

Remarks.—Without HC1 resorcinol is not of the least
value as a test for nitrates; with the addition of HC1 it is
perhaps one of the best reagents we possess for the
purpose. It is fully five times more delicate than carbolic
acid, and the final purple colour which the bands acquire
is very permanent.
The blanks with distilled water, HC1,
&c., show a faint compound band, pink above, yellow
below; this cannot possibly be mistaken for the definite
purple band which the test gives with N205, even at a
dilution of 500,000. One drop copper solution (2 per cent
sulphate) added to the test was found to increase the
intensity of the band, but not to a very remarkable extent;
the metal may therefore be dispensed with when this
phenol is employed.
* For further details as to the method, which is the same as the
author employed with other phenols in testing for nitrates, see
Chemical News, vol. lviii., p. 1.

.

Chemical News, i
oa. 12,1888. 1

It would be premature to say that resorcinol is equal to
the copper orcinol reagent as a test for nitrates, since the
influence of other bodies on the reaction has not yet been
studied. It appears to be a little more delicate for nitrous
than for nitric acid ; as a test for chlorates it is of little or
no value.
Colour Reactions with Resorcinol and Oxidising Agents
free from Nitrogen.
o‘5 c.c. solution of the oxidising agent for each test, 1
drop resorcinol solution, 2 c.c. sulphuric acid. Tests made
with and without addition of 1 drop HC1.
Potassic Chlorate.
1000 C1205
10,000 C1205
With HC1

Compound band orange top, intense blue
soon changing to green below.
The same, but much weaker.
As above, but weaker.
Potassic Dichromate.

Half grm. to x litre of water.
Red to buff-coloured top band, purplish lower band.
On standing purple changes to pink or ruddy brown with
HC1.
If the sulphuric is run in at once, buff top band,
lower narrow brown band.
If the test is left to stand
until it turns green before adding sulphuric, then red top
and green lower band, red soon fades.
These double bands cannot be mistaken for the perma¬
nent purple band which N2Os gives with the test.
Permanganate.
N/10 with four volumes of water.
Dark orange top band, yellowish below.
With HC1, fine shaded compound band, orange-red top,
greenish shade below.
Hydroxyl.
Solution sufficiently diluted gives green and brownish
compound band.
Falmouth, Jamaica, B.'W.I.,
September xo, 1888.
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Dissemination of Sulphur and Phosphorus

COMBINED
EFFECTS

WITH
OF

THE

SECONDARY

ELECTROLYSIS.

H. N. "WARREN, Research Analyst.

Whenever sulphur is caused to adt upon metallic iron,

under all ordinary circumstances there is produced the
ordinary protosulphide of iron, of the formula FeS. Take,
for instance, a pound of iron, in a liquid or molten form,
into which a few grms. of sulphur have been introduced.
Ordinary combination at once takes place. The produdt,
after thorough incorporation has been attained, by either
rotation or stirring, is for convenience sake obtained in
the form of a rod by casting while still liquid, and after¬
wards attached to the positive pole of a compound
battery, a platinum or thin copper plate being also
attached to the negative, the whole being immersed in a
dilute solution of FeCl2. On the circuit being completed
the casting becomes gradually dissolved, the metal
depositing upon the negative plate, thus giving rise to
free acid, which again readts on a fresh quantity of iron,
the adtion proceeding as before.
On withdrawing the
stick of iron from the solution after the lapse of a few
hours a quantity of black granular precipitate may be
readily detached, which, after drying, has the ordinary
composition of ferrous sulphide, FeS, since no sulphuretted
hydrogen has been evolved.
The theory ol such a readtion would thus tend to show

that the compound expressed by the formula FeS is the
only combination obtainable by the simple adtion of sul¬
phur on metallic iron, aided by heat, and that the sulphur
does not disseminate itself throughout the whole mass of
metal to form a compound possessing a formula where
iron predominates largely, such as would be inferred from
the formula expressed by FesS, and which could be
arrived at by calculating from analytical data ; but exists
rather in the form of sulphide of iron, disseminated, so to
speak, through a mass of pure iron, the sulphide present
forming a simple network allowing the current free
passage; the iron being a much superior condudtor of
eledtricity than the sulphide, becomes more rapidly dis¬
solved, leaving the residual sulphide.
The dissemination of sulphide of iron may be also
readily observed by projedting sulphur on to the surface of
molten iron, allowing the contents to solidify, and after
cooling the same, dislodging the crust of sulphide of iron
thus produced, leaving the iron below unaffedted. But on
repeating the experiment and thoroughly incorporating the
same the sulphide formed in the first instance completely
disseminates itself throughout the whole mass, leaving a
more or less brittle regulus. Phosphorus may be entirely
substituted for the sulphur in every instance, affording
similar results, iron, nickel, cobalt, and all metals of the
third group behaving more or less similar; the highest
and most important phosphide of iron yet produced being
apparently that represented by the formula Fe4P, pro¬
duced by the redudtion of the phosphate at a high tem¬
perature in the presence of carbon. I have dissolved by
the aid of eledtrolysis numerous prepared specimens of
iron containing various percentages of phosphorus, the
residues of which closely approach a formula of Fe4P.
Percy, in his metallurgical treatise, describes several
compounds of phosphorus with iron, to the lowest of
which he attaches the formula Fe12P. Considering then
that Fe4P is the highest obtainable phosphide, that ex¬
pressed by Fe42P is entirely composed of
FeiP
disseminated through a larger bulk of iron, and may be
again separated by eledtro-dissolution.
With respedt to silicon, the highest silicide of iron that
1 I have succeeded in obtaining would assume a formula
expressed by that of Fe2Si, while of carbon, according
to Abel and Bloxam’s treatise, the authors assert that iron
never combines with more than six per cent of carbon,
and they therefore represent the formula of carbide of iron
j by Fe4C.
Considering, then, that the above-mentioned
elements exist when in combination with iron in the form
of silicide, phosphide, sulphide, and carbide of iron, the
following is a tabulated outline expressing the same
result when calculated differently.
Result obtained by Ordinary Analysis of Sample Grey
Cast-Iron of Excellent Quality.
Iron
.94-946
Graphite
.
2-340
Manganese.
2-370
Ni + Co.
0-014
Li.
0-230
Phosphorus.
0-070
Sulphur.
0-030
XOO'OOO

Result as obtained in accordance with Various Electro¬
dissolutions.
Iron, Fe.
FeS.
Fe4P.
Fe2Si .
Mn.
Graphite
Nickel and Colbalt

••
..
..

..

93’443
o'ofis
o-6oo
1-150
2-370
2-340
0-014
XCO’OOO

On making a like observation regarding the metals of
the second group, exadtly a reverse phenomenon presents
itself, for on introducing sulphur into molten copper no
dissemination of the sulphide of copper thus produced is
manifested, but results in a nucleus of pure copper, im¬
bedded or surrounded by a wall of cupric sulphide, the
same result being also obtained by a similar treatment of
most metals of the second group. On again returning to
this particular form of electrolysis, the secondary results
that may be afforded thereby are often of more interest
than the so-called primary results, the particulars of
which must, however, for the present, be deferred to a
further article.
Everton Research Laboratory,
18, Albion Street, Everton, Liverpool.

NOTE ON A NEW TEST FOR IRON.

A solution of cobalt nitrate to which strong hydrochloric
acid has been added is blue. It was noticed that when
some impure hydrochloric acid was used a green colour
was gotten instead of the blue. This change was traced to
the iron in the acid, and as I have seen no mention of it
elsewhere, I venture to give the present notice of this
test. It is very simple, rapid, and delicate for detecting
traces of iron, and is especially useful in testing strong
acids. The delicacy of the test is such that when even
3-100,oooths of a grm. of ferric salt are added to the blue
strongly acid solution mentioned above, the green is
clearly given. With a somewhat larger amount this green
is quite vivid. If too much of the ferric solution is used
the cobalt solution becomes pink from the addition of
water. The test is not given by ferrous salts, nor does
the presence of ferrous salts interfere with it. I have
thought that the green was due to the addition of yellow
ferric chloride to blue cobalt solution. Other yellow solu¬
tions which I have tested failed, however, to give the
green.—Journal of Analytical Chemistry, Vol. i., Part 3,
1887.

USE OF COTTON

AS

t

Odt. 12, 1888.

may be, either with a pump or by the mouth, pressed
tight enough to hold the residue. Even without a pump
this filter will run so fast that close watching will be
needed to keep the funnel full. Wash as usual with hot
dilute hydrochloric acid and with hot water, when the
residue, cotton and paper, is ready for the weighed
crucible. Burning with a blast-lamp completes an esti¬
mation in forty minutes from the time of weighing the
borings.
The weight of the ash of the cotton will of
course vary with the amount used, while that of the paper
will be the same in each case, but it never need be more
than 0^0005 grm., and this small amount may be disre¬
garded when working on silicons for Bessemer charging.
—Journal of Analytical Chemistry, Vol. i., Part 3, 1887.
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By T. STERRY HUNT, LL.D., F.R.S.

By F. P. VENABLE.
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Use of Cotton as a Filter.
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A

FILTER.

By A. B. CLEMENCE.

In the estimation of silicon in pig-irons, a large portion of
the time is taken in filtering off the silicon and graphite,
especially in irons rich in silicon. If a filter-pump is not
at hand, and a filter paper only is used, three hours are
often taken for filtering and washing a solution that con¬
tains 3 or 3-5 per cent of silicon, and even when a pump
is used, in which case a support must be used, the
filtering is often tedious.
Having had occasion some time since to estimate the
silicon in a large number of samples of iron rich in silicon,
I looked for a quick filtering material, and in cotton I
believe I have found all that could be desired.
The method of analysis is the “ Sulphuric Acid Method,”
with, perhaps, some slight modifications.
One grm. of the borings are placed in a 6” evaporating
dish, and 40 c.c. of a mixture of 1 part concentrated sul¬
phuric acid and 5 parts nitric acid of i’20 sp. gr. are added.
A watch-glass is placed on the dish and set on an iron
plate heated by a 6-inch multiple burner.
The dish may be left without care until the iron is dis¬
solved and evaporated till the ferric sulphate has spattered
on to the watch-glass. Water is now added and boiled
for two or three minutes, when it is ready to filter.
The filter is made as follows :—A 3-inch filter-paper is
folded as usual and the apex cut off, leaving a hole about
|-inch in diameter ; a wad of cotton (the absorbent cotton
of the druggists) is pressed into the apex, and, when wet,

1. Our knowledge of the inorganic kingdom, as seen in
this earth, may be comprehended under geography,
geology, and mineralogy ; the latter in its wider sense
including all non-organised forms of matter, with their
whole dynamicalf (physical) and chemical history.
In
dida&ic language, however, mineralogy is limited to the
study of native species, and includes a knowledge alike of
their external characters and their chemical relations.
The so-called natural-history method in mineralogy, dis¬
regarding these latter, is based exclusively on specific
gravity, hardness, optical characters, texture, and structure,
including crystallisation; while the chemical method
regards the results of chemical analysis alone, and mixed
methods consider these in connection with crystallisation,
and even endeavour to take into account other physical
characters. The defects of all the methods hitherto devised
are obvious, and no system of classification can be com¬
plete which does not assign a value and a place to all
characters whatsoever.
There exists in the nature of
things such an interdependence of these that a true natural
system can exclude none. To the establishment of such
a system, a clearer view of the nature and relations of
physical and chemical phenomena than that generally
received will materially aid us.
2. Matter is susceptible of changes of volume of two
kinds. (1). Those produced from without, by variations
of temperature and of pressure, which changes are constant
and regular. Effecting no essential alteration in species,
they may be called extrinsic or, as the result of external
dynamic agencies, mechanical changes. (2). Those which
have been described as due to “ internal disturbances,”
which effeCt specific alterations in character.
These
constitute chemical or what may be called intrinsic changes,
and differ from the last in that, instead of being constant
and regular, they are periodic and subordinated to definite
and unforeseen relations of volume.
Intrinsic changes of
volume in matter connote chemical as distinguished from
dynamical processes. In chemical union we have intrinsic
contraction or condensation (variously designated as
interpenetration, compenetration, identification, integra¬
tion, unification); and in chemical decomposition, intrinsic
expansion or division.
These changes may be either
* Read before the British Association, Bath Meeting, Sedtion B.
f We use the words dynamics and dynamical in the sense in which
they are employed by Thomson and Tait in their treatise on “ Natural
Philosophy,” wherein all those manifestations of force which are
neither chemical nor vital (biotic), including, besides ordinary motion,
the phenomena of sound, temperature, radiant energy, eledtricity,
and magnetism, are embraced under the general title of dynamics,
corresponding to what in popular language is designated physics.
Other eminent students of our time have sandtioned this use of the
term dynamics, in which they were to a certain extent anticipated
by Berzelius, who in 1842 included eledtricity, magnetism, light, and
heat—all of which he regarded as affedtions of matter, and compared
their phenomena with those of sound—under the common term of
dynamides.
(See Hunt, “ Mineral Physiology and Physiography,”
P- 13)-

oaCi2,1838^*’}

Study of Mineralogy.

homogeneous, involving one species of matter, or hetero¬
geneous, involving two or more species.
The, first in¬
cludes so-called polymerisation and depolymerisation,
which may be described as homogeneous intrinsic union
and homogeneous intrinsic division ; constituting what
we have called collectively chemical metamorphosis. Those
intrinsic changes which involve two or more species we
have included under the title of chemical metagenesis ; the
process being one of heterogeneous intrinsic union or of
heterogeneous intrinsic division. In the former, intrinsic
contraction involves volumes of unlike species, and in the
latter, intrinsic expansion resolves a species into two or
more unlike species. The relations to volume of all such
changes are most simple and evident in the case of gases
and vapours ; but the same laws of intrinsic contraction
and expansion by volumes apply alike to gases and to the
liquid and solid species formed by their condensation. In all
of these chemical changes temperature and pressure play
an important part, and beyond certain limits the extrinsic
or dynamic changes thereby produced themselves provoke
chemical changes. These in their turn are accompanied
by thermic changes, the study of which is the object of
thermo-chemistry.
3. All chemically stable forms of matter may theoreti¬
cally, by sufficient elevation of temperature, assume, even
under the greatest pressure, a gaseous condition; the
more or less polymeric vapours thus produced being
subject to intrinsic expansion or depolymerisation on
diminution of pressure. By reduction of temperature these
pass, as may be seen under favourable conditions, through
successive polymerisations, or processes of intrinsic con¬
traction, into liquid (or solid) species ; the passage from
the vapour to the liquid being apparently continuous.
The ideal gas is wholly obedient to the dynamic influence
of pressure, according to Boyle’s law, to which the ideal
solid is wholly indifferent.
These ideal forms are, how¬
ever, constant only within certain limited ranges of tem¬
perature and pressure, beyond which even the so-called
permanent gases become liquid or solid by intrinsic
changes.
The regularity of the extrinsic variations in volume for
gases and vapours, within certain known limits, enables us
for such bodies to determine their specific gravity, for which
purpose atmospheric air at o° and 760 m.m. is taken as
unity. If for this we substitute hydrogen gas (represented
as H2 = 2‘o), the lightest body known, at the same tempera¬
ture and pressure, the specific weight of an equal volume
of any given vapour or gas, calculated for this standard
temperature and pressure, is its equivalent weight, or in
the language of the popular hypothesis, the molecular
weight of the species. Extending the same method from
normal gases and vapours to polymeric vapours, and
thence to liquids and solids, and remembering that none
of these forms are stable beyond certain ranges of tem¬
perature and pressure, we proceed to determine the
specific gravity of all such bodies in terms of the same
gaseous unit; the number thus obtained being for each
body its equivalent weight. We thus find, as has long
been suspected, that the equivalent (or so- called molecular)
weights of liquid and solid species are exceedingly elevated.
That of water, a litre of which at ioo° (its temperature of
formation under a pressure of 760 m.m.) weighs 95878
grms., corresponds to 1192 volumes of water vapour at
standard temperature and pressure (H20 = i7'g6) con¬
densed into a single volume ; or to 1192 X I7’g6 = 2i,408,
approximately 21,400.
Representing by p the empirical
equivalent weight, which is really the specific gravity on
the hydrogen basis (H2 = 2’o), and by d the specific gravity
taking water =21,400 as unity, we obtain by the formula
pyd = v, the reciprocal of the coefficient of the condensa¬
tion which takes place in the passage of a normal gaseous
species, by intrinsic contraction or polymerisation, into
the liquid or solid species, the specific gravity of which
we have determined by comparison with water.
4. The reciprocal number thus got is, as we shall show,
one of great significance.
In determining the specific
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weight of any given liquid or solid species, the fact of
prime importance is not simply its specific gravity as
compared with water, but the relation of the value thus
determined to the equivalent weight, or, in other words,
to its specific gravity on the hydrogen basis. It is not d,
nor yet p, but the relation p : d, as expressed by v. In
the case of volatile species the true value of p may be
known, but for the comparison of fixed solids, as oxides,
carbonates, and silicates, we deduce from the received
formulae an arbitrary value for p by dividing the value
calculated therefrom by twice the number of oxygen
portions. Thus for MgO,/=40-^2 ; for Si02, ^ = 60 = 4;
for A1203, p —102 = 6; for SiMg204, ^ = 140 = 8; for
CCa03, /> = ioo = 6.
For metalline minerals, including
metals, and their compounds with S, Se, Te, As, Sb, Bi,
the value assumed for p is that got by dividing the
empirical equivalent weight by the sum of the valencies.
While the specific gravity of liquid and solid species
is represented by d, the hardness, infusibility, and insolu¬
bility or resistance to chemical change are, for related
species, directly as the condensation, or inversely as the
value of v. This may be seen in comparing colourless
ordinary phosphorus, v —
with the metalloidal form,
7; —13 *2 ; the isomeric silicates, meionite, x> = 6'5, and
zoisite, fl = 5-3 ; or calcite, z> = 6-2, with dolomite, chalybite, and diallogite, v = $’2, and with magnesite and
smithsonite, v = 47; for aragonite, fl=5'55.
These
examples will serve to show the relations between sensible
characters and chemical constitution, the interdependence
of which must be taken into account in a natural system
of mineralogical classification. The differences in hard¬
ness and in solubility of the different species just named
are familiar to chemists. The behaviour of native sili¬
cates with fluorhydric acid, lately studied by J. B. Mackin¬
tosh, illustrates in a striking manner the relations between
condensation and solubility.
5. The successive forms imposed upon matter give us
the order in which such a system of mineralogy should
be built up. First, the form which we may call the
chemical form of the species, either elemental or com¬
pound, due to the unknown stochiogenic process, or to
subsequent chemical metagenesis. Second, what may be
called the mineralogical form, which involves the greater
or less intrinsic contraction (polymeric condensation) of
the normal chemical species—often gaseous or volatile,
but frequently unknown to us—and the assumption by it
of a liquid or solid state, having greater or less specific
gravity, hardness, fixity, and insolubility, and being
metallic or non-metallic, colloidal or crystalline.
Third,
the crystalline form, being the geometric shape assumed
by the crystalline individual, which connotes a certain
structure, apparent in the cleavage, the varying hardness,
and the thermic, optical, and electrical relations of the
crystal, but is, notwithstanding its value in determinative
mineralogy, the least essential or most accidental form of
the mineral species.
The significance involved in the
note of metallicity is very apparent when we consider the
metallic and non-metallic conditions of selenium and of
phosphorus, the similar dual conditions of the sulphides
of mercury and antimony, the non-metallic and sparry
charadters of the native sulphides of zinc, cadmium, and
arsenic, and the singular metallic charadter assumed by
the complex tungstates or Tungstometalloids, known as
tungsten bronzes. These, with the not less remarkably
complex soluble tungstates or Tungstosaniloids. and the
native tungstic species, make the Tungstates one of the
most instructive orders known.
6. The author has elsewhere proposed to divide the
mineral kingdom into four classes, including (1) Metal¬
line, (2) Oxidised, (3) Haloid, (4) Pyricaustate (combus¬
tible or fire-making) species.
Each of these classes is
again divided into orders, tribes, genera, and species. In
the first class a single order includes two sub-orders and
nine tribes, named (x) Metalloideae ; (2) Galenoideae, in¬
cluding three sub-tribes, corresponding to sulphur, sele¬
nium, and tellurium compounds; (3) Bournonoideae;
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(4) Pyritoideas ; (5) Smaltoideae ; (6) Arsenopyritoideae ;
(7) Spatometalloideae;
(8) Sphaleroideae;
(9) Proustoideae ; each tribe including one or more genera. Again,
in the second class are grouped, under different orders,
Oxides, Silicates, Carbonates, Borates, Sulphates, Phos¬
phates, Tungstates, &c. Three sub-orders of silicates
include protoxide, protoperoxide, and peroxide silicates ;
among peroxide bases being reckoned aluminic, ferric,
manganic, chromic, bismuthic, and also, for special rea¬
sons, zirconic oxide. Recognising in each sub-order
various types designated
Hydrospathoid, Spathoid,
Adamantoid or gem-like, Phylloid or micaceous, and
Porodic or colloidal; the tribes may be named PeCtolitoid,
Willemoid, Amphiboloid, Talcoid, Ophitoid, Zeolitoid,
Felspathoid, Granatoid (garnet-like), Micoid, Pinitoid,
Perzeolitoid, Eulytoid, Topazoid, Pyrophylloid, and
Argilloid. Soluble saline species in any order are referred
to a salinoid type, as Borosalinoid, Tungstosalinoid. The
extension of this system to the Haloid and Pyricaustate
classes is easy, and has been elsewhere explained.
The work of arranging in genera and species, with a
Latin binomial nomenclature, and the determination
for each species of the value of v, is now nearly com¬
pleted for the first two classes; and the whole will
probably soon appear, with a proper introduction, as a
Systematic Mineralogy, to be followed by a Descriptive
Mineralogy. The general principles here set forth are
discussed at length in the author’s “ Mineral Physiology
and Physiography ” (Boston, 1886), pp. 279 to 401, where,
in a chapter entitled “ A Natural System in Mineralogy,”
will be found an examination of the constitution and
relations of the known natural silicates arranged in tribes,
and tabulated, with the calculated values of v, and a new
quantivalent chemical notation. See further, a paper on
“ The Classification and Nomenclatute of Metalline
Minerals,”* discussing Class I., in the Proceedings of the
American Philosophical Society for May 4, 1888, reprinted
in the Chemical News of August 10 and 17; also the
author’s “ New Basis for Chemistry,” 2nd edition (Boston,
1888), where, in Chapters VII. and XIV., many points in
the proposed mineralogical classification are elucidated.
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influences is very variable, some being readily decomposed,
and others very permanent ; the indifference or chemical
resistance, moreover, increasing with the hardness or
mechanical resistance.
These two qualities vary for
species of analogous constitution direCtly as their con¬
densation ; while for species of similar condensation and
hardness the chemical indifference increases as alumina
takes the place of the ordinary protoxide bases, lime,
magnesia, ferrous oxide, and alkalies—a faCt readily ex¬
plained by the comparative insolubility of alumina and
aluminous silicates in atmospheric waters.
The less
partial aCtion of dilute fluorhydric acid on the various
silicates shows more clearly than the atmospheric process
the relation of condensation to chemical indifference.
This relation may be made evident by a few examples.
The condensation being inversely as the so-called atomic
volume, we find that when calculated by a simple formula
(elsewhere given by the author) for all silicates and oxides
this value (represented by v (=p + d) for the various fel¬
spars and scapolites, for nephelite, iolite, and petalite,
equals 6'8 — 6'2 ; for the muscovitic or non-magnesian
micas, 5'9~5'6; for garnet, epidote, zoisite, and the
various tourmalines, 5'4~5'3> for staurolite and spodumene, 4-g; and for andalusite, topaz, fibrolite, and
cyanite, 5'0 —4'5, approximately.
Comparing with these
the common protoxide silicates, we find for wollastonite
and willemite, z> = 6-6 ; for amphibole, 5-g ; for pyroxene
and enstatite, 5'5 ; for chrysolite, 5'4 — 5'3 ; and for phenakite, 4-6. In the sub-aerial decay of crystalline rocks,
while felspars and scapolites among aluminiferous silicates
are kaolinised, the micas, notwithstanding their laminated
structure, are much less readily changed; and garnet,
epidote, tourmaline, andalusite, and topaz are found un¬
altered with the quartz, corundum, spinel, cassiterite, and
magnetite left behind by the decay of the felspathic rocks,
—a process in which even amphibole, pyroxene, and
chrysolite share.
“ The greater stability of those
[silicates] which belong to the more condensed types is
shown in their superior resistance to decay, and is thus of
geological significance.
While the above are examples of the varying resistance
to the atmospheric influences of carbon dioxide and water
combined, other changes less well known take place in
silicates by the subterranean aCtion of watery solutions,
where
a greater insolubility determines the formation of
MINERALOGICAL EVOLUTION.!
certain softer hydrated magnesian and aluminous species
By T. STERRY HUNT, LL.D., F.R.S.
by epigenesis from harder and more condensed species.
The production of these epigenic products, as was said in
1885. is due to their “ chemical stability under the cirIn a paper read by the author in 1887, before the Geo¬
I
cumstances,”
and it was added, “ The constancy in com¬
logical Sedtion of the British Association for the Advance¬
ment of Science, on “ The Elements of Primary Geology,” position and the wide distribution of pinite show that it
it was said that “ the transformation of the primitive is a compound readily formed and of great stability. Such
igneous material of the earth’s crust through the aCtion of being its character, it might be expected to occur as a
air and water, aided by internal heat, presents a mine¬ frequent product of the aqueous changes of other and less
ralogical evolution not less regular, constant, and definite stable silicates. It is met with in veinstones in the shape
in its results than the evolution apparent in the organic of crystals of nephelite, iodite, scapolite, felspars, and
kingdoms.”!
The details of this complex evolutionary spodumene, from each of which it is supposed to have
process, as explained by what the writer has named the been formed by epigenesis. Its frequent occurrence as an
crenitic hypothesis, have been elsewhere set forth at epigenic product is one of the many examples to be met
length, on more than one occasion, and involve the whole with in the mineral kingdom of the law of “ the survival
chemical history of the various mineral species which of the fittest.” It is, however, difficult to assign such an
enter into the constitution of rock-masses, but especially origin to beds of this [described as dysyntribite and parotheir relations to subterranean changes under the influence phite], which are probably the results of original deposition
of heated water, and to atmospheric aCtion. As we have or of diagenesis.”
Mr. E. A. Ridsdale, who during the present year (1888)
pointed out, the transformation of basalt into the hydrous
porodic body known as palagonite, and the subsequent has done good service by publishing a suggestive essay
partial conversion of this into a crystalline zeolite, as called “ Notes on Inorganic Evolution,” speaks of the
production and conservation of more stable species, as
described by Bunsen, furnishes a significant illustration
above described, as a gradual “ selection of inert forms,”
of the process under consideration.
and further, as “ a survival of the most inert.” But as
The stability of silicated species under atmospheric
inertness consists in stability, and in fitness to resist alike
the chemical and the mechanical agencies which destroy
* An abstract of this paper, printed in the programme of the
other species, it is evident that his phraseology is but
Royal Society of Canada, without revision or correction by the
author, will also be found in the Chemical News for June 29,1888.
another statement of the formula of “ the survival of the
■f Read before the British Association, Bath Meeting, Section C.
fittest.”
} Trans. Brit. Assoc., 1887, p. 704; also Geological Magazine,
The great principle of the change of the mineral matter
November, 1887.
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which existed in former conditions of our planet, into
other forms more stable under the altered conditions of
later ages, is but an extension to the mineral kingdom of
the laws already recognised in astronomical and biological
development. As was written in 1884, “ That a great law
presided over the development of the crystalline rocks was,
from the first, my conviction, but until the confusion
which a belief in the miracles of metamorphism, meta¬
somatism, and vulcanism had introduced into geology had
been dispelled, the discovery of such a law was im¬
possible.” To this we may add that “ the great successive
groups of stratiform crystalline rocks mark necessary
stages in the mineralogical evolution of the planet
and
that the principles which we have elsewhere laid down
will help us “ to recognise the existence and the necessity
of an ordinary lithological development in time.” The
reader who desires to follow the questions here raised
will find them discussed in the author’s “ Mineral Physio¬
logy and Physiography” (Boston, 1886), at much length
in Chapters V., VI., VII., and VIII., and further noticed
in the Appendix, p. 688, where will be found references to
previous pages here cited.

NOTICES OF BOOKS.
The Analyst's Laboratory Companion.
By Alfred E
Johnson, Assoc. R.C.Sc.I., F.I.C., F.C.S.
London
J. and A. Churchill.
In taking up this book we feared it might prove to be one
of the numerous abridged manuals of analysis, qualitative
or quantitative. Such is not the case ; the author, who
evidently addresses himself chiefly to public analysts,
takes a less over-crowded track.
We find, first, a
notice on the precipitating powers of ammonium oxa¬
late, barium chloride, sodium phosphate, and magnesia
mixture. Then follow notes and indicators, a table of
symbols and atomic weights (where we still find platinum
figuring higher than gold), a table of formulae, molecular
weights and percentage compositions of commonly occur¬
ring compounds, a table of the molecular weights and
weight of one litre of various gases, and a list of multi¬
pliers and their logarithms required in gravimetric
analysis. It may here be asked whether such tables as
those appended to Rose’s “ Quantitative Analysis ” are
not much preferable to this method ?
Then follow multipliers required in volumetric analysis,
notes on logarithms, and a table of logarithms from
1 to 1000.
Next the author gives weights and measures both on
the English and the metric systems, and tables for their
mutual conversion. Here, however, as in most works,
there is no mention of the mutual relation of the c.c. and
the grain measure.
Next we find tables “ required in water analysis,” evi¬
dently on the Frankland and Armstrong principle ; tables
of hardness in water; Sprengel’s method for determining
nitrates in water; tables for gas analysis, for the
examination of beer, for the determination of phosphates,
and for the conversion of nitrogen into ammonia and
albumenoids.
As a novelty we notice a method for the quantitative
determination of chicory in “ coffee as in France.” Then
follow tables for Baume’s hydrometer ; an alcohol table ;
tables of the adtual quantities of the ordinary acids and
alkalies existing in solutions of different specific gravities,
and comparative thermometric tables.
Report of the Commissioner of
Agriculture,
Washington : Government Printing Office.

1887.

The report of the chemist to the department is an extensive
document, in which there are complaints, apparently wellfounded, that the laboratory accommodation is meagre and
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the number of assistants insufficient. “ In a dingy base¬
ment, poorly lighted, not ventilated at all, the chemists of
this division are compelled to work, in the winter
straining their eyes in an all-day twilight, and in summer
sweltering in a tropical temperature.”
The chemist to
the department very justly holds that the analysis of ores,
mineral waters, and other substances foreign to agricultural
research, should not be required.
The report treats upon American beers, wines, ciders, and
their adulteration. Stridtly speaking, it might be contended
that if fermented liquors are to be regarded as agricultural
produce, so likewise should paper, leather, woollen or
cotton cloth, &c. The use of brass taps and lead pipes in
drawing beer is condemned as introducing appreciable
quantities of zinc, lead, and copper.
It is remarked that
in wine fermentation at 15°—20s gives a produdt richer in
alcohol but poorer in bouquet than if the temperature had
been kept at 50—15°. Only one sample of American wine
has been found fraudulently coloured, the dye used being
magenta.
One sample of cider was heavily adulterated
with sodium hydrocarbonate and with a sulphite.
The development of the sorghum sugar-industry has for
a time been checked by a patent obtained by a former
employe of the department.
It is contended that as the process in question was
developed by this person at public expense, and whilst he
was a paid servant of the nation, the process must belong
to the nation.
The prickly pear plant with its thorns scorched off ha3
come into use as a food for cattle, and is found to be very
nutritious.
Annual Report of the Board of Regents of the Smithsonian
Institution : Showing the Operations, Expenditures, and
Condition of the Institution to July, 1885. Part II.
Washington : Government Printing Office.
This publication, which appears nearly three years after

date, comprises the reports of the Assistant Diredtor, and
of the Curators and Adting Curator.
The largest portion of the volume i3 devoted to an
account of the “ Catlin ” Indian Gallery, which is now
deposited in the National Museum attached to the Smith¬
sonian Institution.
The book gives evidence of intense and most honourable
adtivity in various departments of science, though we find
no matter which falls within the scope of the Chemical
News.

The Chemical Analysis of Iron.
A Complete Account of
all the best known Methods for the Analysis of Iron,
Steel, Pig-Iron, Iron Ore, Limestone, Slag, Clay, Sand,
Coal, Coke, and Furnace and Producer Gases. By A.
A.
Blair, Chief
Chemist United States Board
Appointed to Test Iron, Steel, and other Metals ; Chief
Chemist United States Geological Survey and Tenth
Census. Philadelphia: J. B. Lippincott and Co.
The author of this work informs us that his objedt has
been to present within the compass of a single volume all
the methods of real value to the iron-analyst. His work
pre-supposes “ some knowledge of general and analytical
chemistry, and some pradtical experience in laboratory
work and manipulation.”
He hopes thus to “ facilitate
in some cases the work of iron-chemists, to whom often
very little is given, and of whom very much is required,”
a position, we must add, by no means unique.
Under the head 11 Methods for the Analysis of Pig-iron,
Bar-iron, and Steel ” we find diredtions for the determina¬
tion of sulphur (including a “ rapid ” method), of silicon
(also with a “rapid” method), of slag and oxides, of
phosphorus (with a “rapid” method), of manganese,
carbon, graphitic carbon, combined carbon, titanium,
copper, nickel and cobalt, chromium and aluminium,
arsenic, antimony, tin, tungsten, and vanadium.
The
“ rapid method for sulphur is a volumetric determination
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by iodine; that for silicon has been specially elaborated
by Mr. S. Ford for this work, and is said to effedl the
determination of silicon, with an accuracy sufficient for all
practical purposes, “ in twelve minutes from the time the
ladle is put into the molten iron.”
The iron is first granulated by pouring into cold water,
when the very appearance of the globules gives a clue to
the proportion of silicon.
If this impurity is abundant
the drops will be almost globular, concave on the upper
surface, and from J to § inch in diameter. If little silicon
is present, as in spiegel and ferro-manganese, the globules
will be elongated with tails about \ inch in length. The
globules are dried in the hot ladle, crushed in a steel
mortar, sifted with a fine sieve, and 0^5 grm. of the fine
siftings are put in a platinum capsule with 10 c.c. of
hydrochloric acid at sp. gr. 1*2, covered with a watchglass placed over a flame, and the iron dissolved. When
this is effe&ed the watch-glass is removed, and the solu¬
tion evaporated to dryness as rapidly as possible over an
open flame. When dry, dilute hydrochloric acid is poured
upon the iron chloride, and, as soon as all is dissolved,
water is added; the contents of the capsule are poured
upon a filter to which is attached a pump, filtered and
washed.' The filter and contents are placed in a tared
platinum crucible, placed over a blast-lamp. As soon as
the paper is burnt the crucible is laid on one side, the lid
removed, so a small jet of oxygen is driven very gently
into the crucible.
As soon as the carbon is burnt the
crucible is let cool and weighed; so the silicon originally
present is calculated from the silica remaining in the
crucible.
The “ rapid ” method for phosphorus is indirect, turning
on the estimation of molybdic acid in ammonium molybdophosphates.
The author next gives methods for the analysis of iron
ores. Here, in his directions for sampling, he directs that
2lbs. should be taken for every 10 tons of the lot.
In the determination of total iron we are reminded that
the residue insoluble in hydrochloric acid may still contain
iron.
Methods are given for bringing such refractory
portions into solution.
In gas-analysis, which is considered at some length,
Hempel’s apparatus is recommended as generally prefer¬
able.
This work may, in fine, be pronounced a useful summary
of a special and important department of analytical
chemistry by an author of prolonged and wide practical
experience.
Twenty-fourth Annual Report of the Alumni Association,
with the Exercises of the 67th Commencement of the
Philadelphia College of Pharmacy. For the year 1887-8.
Philadelphia.
We cannot find in this Report any chemical matter save
a Synopsis of a LeCture on “ Milk, its Composition and
Analysis,” by Prof. H. Trimke. Here we find the very
just remark “ that the way not to judge of the quality of
milk is by means of the lactometer.” Valuable matter
which does not come within our scope—pharmaceutical,
dietetic, and physiological papers—is not wanting.

Guide-Book for Distillers and Manufacturers of Arracks
Cognac, Gin, Rum, Cordials, Liqueurs, &c., &c. By
E. Sachose and Co., Leipzig, Distillers of Warranted
Pure Essential Oils and Essences.
This pamphlet, which is accompanied with a wholesale

price-list, and has evidently been not merely printed but
drawn up in Germany, reminds us occasionally of
“ English as she is spoke.” Witness such expressions as
“ carmin-surrogate,” saffran
“ surrogate,
“ esmerald
green,” “ oil of roses virrigin,” “ estragon,” &c., which are
assuredly not idiomatic English.
A much more important matter is the cross light which
is here thrown into the recesses of the wine and spirit
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trade. We find receipts for manufacturing claret, Hun¬
garian wines (dry or sweet), Madeira, Malaga, Muscat
Lunel, port, hock, sherry, and Tokay !
As a specimen we quote the formula for sherry :—To
make up 63 gallons the operator is to take 3 lbs. essence
for sherry, 5 lbs. honey, 4 pints sugar, syrup 7 gallons,
5 pints plain white wine, and 7 pints of superior winespirit 56 over proof.
Lest the spirit-drinker should rejoice he will find that
in concoCting spirits and liqueurs “ the best quality only
of rectified spirit of potatoes (!) is to be used.” The
sugar to be used, both in wines and spirits, must not be
blued.” In other words, the compounder must reject
all sugars to which ultramarine has been added,—a trick
not uncommon among the manufacturers of beet-sugar.
Possibly we must be thankful that saccharine is not
prescribed.

CORRESPONDENCE.
IMPROVED

WASH-BOTTLE.

To the Editor of the Chemical News.
Sir,—The aphorism of the wise man of old that “ there

is nothing new under the sun” seems to be remarkably
true as applied to wash-bottles.
In January, 1881, I
devised a new form of wash-bottle for producing a con¬
tinuous jet for some time after ceasing to blow, and as it
was generally approved I wrote a short account of the
method of making it, and published it in the Chemical
News of October, 28, 1881.
Messrs. Becker and Co., of
Maiden Lane, London, then took it up, and have made
and sold wash-bottles of my pattern ever since.
I was not destined, however, to have the credit all to
myself of having devised a new form of wash-bottle, as
Mr. M. H. Foye, in the Chemical News of December 23,
1881, mentioned that he had contrived, about three years
previously, a form of wash-bottle very similar to mine, the
difference being principally that in his form the valve was
on the top of the cork, while in mine it was at the side.
I was much amused, therefore, on looking through the
Chemical News of last Friday to see my own form of
wash-bottle exactly figured and claimed as a new device
by Mr. Slatter.
My original description was unaccom¬
panied by a wood-cut, but from it anyone can easily make
a bottle for himself, as Messrs. Becker did originally.
The Royal College of Science, Dublin, has been
peculiarly fertile in inventors of new forms of washbottles, three of us to my knowledge having brought out,
no doubt independently, more or less new forms. That
field, I think, is now virtually exhausted, and we must
determine henceforth to go further afield in order to
exercise our inventive powers withal.—I am, &c.,
Alfred E. Johnson,
Assoc.R.C.Sc.I., F.I.C., F.C.S.
10, Viftoria St., Wolverhampton,
Oftober 9, 1888.

ANALYSIS

OF

NATURAL

SILICATES.

To the Editor of the Chemical News.
Sir,—I should be obliged if some one would kindly
inform me where I can find a description of the method
for the quantitative separation of the minerals composing
natural silicates.
I presume that acids are used in the first instance, and
that the insoluble matter is in some way separately treated.
How, for instance, should basalts or schists be analysed
so as to gain the fullest information about them ?—I am,
&c.,
E. Dickson,

CHoa CiA2l, i88^s'
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Chemical Notices from Foreign Sources.

NOTICES FROM
SOURCES.

FOREIGN

Note.—All degrees of temperature are Centigrade unless otherwise

expressed

Comptes Rendus Hebdomadaires des Seances de VAcademie
des Sciences. Vol. cvii., No. n, September io, 1888.
In What Stage of Oxidation do Chrome and Man¬
ganese Exist in their Fluorescent Compounds ?—
Lecoq de Boisbaudran.—In this lengthy paper the author
seeks to show that in the ruby chromium must exist in
the state of sesquioxide.
On the Indium Chlorides.—L. F. Nilson and Otto
Petterson. — The authors have obtained three distindt
chlorides stable in the gaseous state. These are a tri¬
chloride, InCl3, a dichloride, InCl2, and a monochloride,
InCl. It thus appears that a metal of the third group of
the natural system of the elements mayadt as mono-, di-,
and tri-valent in well characterised compounds.
No. 12, September 17, 1888.
The Compressibility of Gaseous Oxygen, Hydro¬
gen, Nitrogen, and Air, up to 3000 Atmospheres.—
E. H. Amagat.—At very high pressures oxygen, nitrogen,
and atmospheric air have almost the same compressibility,
which is of the same order of magnitude as that of
liquids. At 3000 atmospheres it is approximately equal
to that of alcohol under the normal pressure.
The
compressibility of hydrogen is much greater, nearly
double. At 3000 atmospheres it is about equal to that of
ether at the normal pressure.
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Bulletin de la Societe Chimique de Paris.
Vol. xlix., No. ix.
Determination of Total Nitrogen in Organic Sub¬
stances.— MM. Cazeneuve and Hugounenq.— The
authors place at the end of the combustion-tube for the
length of 15 c.m. dry manganese carbonate. After having
charged the rest of the tube as usual expel the air in
the following manner : — Conned: the combustion tube with an air-pump by the intervention of an abdudtor
tube 12 c.m. in length, suitably bent and connected with
the combustion-tube by means of a caoutchouc stopper.
An ordinary T manometer tube is introduced in the con¬
nection of the tube and the pump.
Exhaust three
times in succession, liberating each time carbonic acid
from the manganese carbonate until the mercurial
column has completely descended. Without ceasing to
liberate carbonic acid conned the combustion-tube
with the Dupre apparatus ; colled pure carbonic acid,
and then proceed with the combustion as usual.
Determination of Total Nitrogen in Urine.—MM.
Cazeneuve and L. Hugounenq.—The authors recommend
the method of Dumas with their modification, as above
described, in preference to the Will-Varrentrapp and the
Kjeldahl processes.
New Method of Determining Carbonic Acid in
Solution.—Leo Vignon.—This paper will be inserted in
full.
Thermo-chemistry of the Diazo-compounds.—Leo
Vignon.
The Formation-heat of the Acetyl-acetonates and
of Some Homologues.—Alphonse Combes.—These two
papers do not admit of useful abstradion.

The Properties of Sodium Disulpho-persulphata.
— A. Villiers.— This salt forms orthorhombic crystals
On the Gallium Chlorides, and on the Value of the soluble in 1*3 part of water at 150. If re-dissolved in water
Elements of the Aluminium Group.—MM. Nilson and they crystallise at ordinary temperatures in the anhydrous
Otto Petterson. — The vapour density of gallium tri¬ state, but take up two mols. of constitutional water if the
chloride is 8’84 at 360°, 6-ii at 440°, 6'i4 at 6o6°, 5’i8 liquid is refrigerated. The anhydrous salt is permanent
between 1000° and iioo0. The density calculated on the I in the air. It melts at 1250 and at 140° it gives off sul¬
formula GaCl3 = 6,o8x ; hence gallium trichloride reaches phurous acid. The residue consists of sodium sulphate
its normal gaseous state below 440° and begins to disso¬ and sulphur, but no alkaline sulphide.
ciate above 6o6°. The gallium dichloride, GaCl2, has the
vapour densities 4^82 between 1000° and 1100°, and 3’56
between 1300° and 1400°. Aluminium and gallium dis¬
Zeitschrift fur Analytische Chemie.
place 3 atoms, indium 2 atoms, and thallium 1 atom of
Vol. xxvii., Part 3.
hydrogen in dry hydrochloric acid.
With the increase of
Collection of the Specific Gravities of Aqueous
the atomic weight there is an evident tendency of the
Solutions.—A very useful memoir, but not capable of
elements of this group to form several combinations with
abridgment.
chlorine. Aluminium has a single chloride, gallium at
least two, indium three, and thallium four.
On Ferrous Chloride and the Chromium Chlorides.
—MM. Nilson and Otto Petterson.—Ferrous chloride
appears to have a more complicated constitution at lower
temperatures, and is resolved at a white heat into mole¬
cules of the normal composition FeCl2. The vapour
density is 434 between 1300° and 1400°, and 4^29 between
1400° and 1500°. The density calculated for the formula
FeCl2 = 4'375. Two chromium chlorides are known to
which the formulae Cr2Cl6 and CrCl2 are generally
ascribed.
The former has the vapour density 6-i3 at
1o65°. 5'S1 at 1191°) 5'42 at 12770, 4-82 at 13470, 5-67 be¬
tween 1100° and 1200°, 5-i7 between 1250° and i35oc, and
4'58 between 1350° and 1450°. For the formula CrCl3
the calculated vapour density is 5 '47; above 1300° the
density decreases. The authors have prepared Cr2Cl4 or
CrCl2 by heating chromic chloride in a current of pure
dry hydrogen at a heat below that at which the glass
of the tube becomes incandescent. Its vapour density is
7‘8o between 1300° and 1400°, 7^27 between 1400° and
1500°, and 6‘22 between 1500° and 1600°. The calculated
density according to the formula CrCl2 = 4‘256.
No. 13, September 24, 1888.
This issue contains no chemical matter.

The Chemical Character of the Peptones and their
Separation from Normal Albumen.—R. Palm.—The
term peptone must signify a solution of protein in acids,
chiefly in sulphuric and acetic acids, and probably in other
acids. Potassium xanthogenate may serve to distinguish
peptones from normal albumen. With the former it gives
a precipitate at once, but with the latter only on the
addition of on acid.
Analysis of Pure Wines from Alsace-Loraine, of
the Vintage 1886.—Dr. C. Amthor.— Of no general
interest.
Improvement in Washing-Bottles.—J. Sobiecky
and V. Holbling.—This memoir cannor be reproduced
without the accompanying cut.
Apparatus for and Methods of Gas-Analysis.—
This paper cannot be usefully reproduced without a
number of illustrations.
Distillation.
Prevention of Bumping.—A. Reissmann.— The author recommends the use of spirals of
thick platinum wire filled with pieces of pumice-stone.
Prevention of Frothing.—H.
adds a little solid paraffin.

Kiinz.—The

author

Small Laboratory Apparatus.—Notice of improved
filters, washing-bottles, &c.
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New Reagent for Salts of Copper.— Aliamet.— A
solution of neutral sodium sulphite in which a little pyrogallic acid is dissolved, and which gives an intense bloodred solution in aqueous copper solutions of medium con¬
centration.
Separation and Determination of Phosphoric Acid
and Tungstic Acid.—Fr. Kehrmann.—1 £ to 2 grms. of the
compound (free acid or alkaline salts) are mixed with double
the volume of the calculated quantity of caustic soda and a
sufficiency of water, and boiled for half an hour in a covered
porcelain or silver capsule.
The clear solution, when
cold, is mixed with twice the quantity of ammonium
chloride which will furnish chlorine to combine with the
alkali present, placed in a beaker, and, after adding onefourth of the volume of ammonia, precipitated with
magnesia-mixture. After standing for twelve hours it is
filtered and washed with dilute ammonia to which a little
ammonium nitrate has been added. To remove any traces
of alumina and traces of ferric oxide the ammoniummagnesium phosphate is again converted into Sonnenschein’s precipitate. The ammoniacal filtrate containing
the tungstic acid is evaporated down upon the water-bath
in order t,o expel free ammonia, and separated from the
tungstic acid by desiccation with hydrochloric acid
repeated at least four times. The tungstic acid is then
perfectly washed by decantation with water acidified with
a little nitric acid and mixed with a little ammonium
nitrate, ignited at a dull red heat until the weight becomes
constant, and weighed.
Detection of Sulphites in Presence of Hyposul¬
phites and Sulphates.—A. Villiers.—From the Bulletin
de la Societe Chimique.
Detection of Nitrogen Compounds in Seleniferous
Sulphuric Acid.—G. Lunge.—In case of a seleniferous
sulphuric acid free from nitric acid the author observed
the following rea&ions :—On adding a solution of diphenylamine in strong sulphuric acid there appeared at first no
colouration. If a little water is stratified upon the acid
mixture there appeared exadtly the same “ corn-flower
blue ” colour as in case of a sulphuric acid containing
nitrogen acids. If seleniferous sulphuric acid is superstratified with solution of ferrous sulphate there appears
firstly the same phenomenon as in presence of nitrogen
acids, i.e., a brownish yellow or yellowish red ring at the
point of contadt. This does not, however, disappear on
warming, but becomes thereby, or on prolonged standing,
darker, and the liquid is filled with red reduced selenium.
A General Reaction of the Polyatomic Alcohols.—
D. Klein.—From the Comptes Rendus.
Detection of Saccharine.—Herzfeld and Reischauer.
—The authors, after acidulation with phosphoric acid,
extradtthe saccharine from sugar with ether and evaporate
with ether.
Detection and Determination of Acetic Acid in
Presence of Formic Acid.—D. S. Macnair.—From the
Chemical News.

Determination of Nitrogen in Organic Matter.—B.
B. Ross and L. W. Wilkinson.—From the Chemical
News.

Determination of Oxalic Acid.—MM. Berthelot and
Andre.—From the Comptes Rendus.
Behaviour of Toluidines with Phosphoric Acid.—
L. Lewy.—For the quantitative determination of orthoand paratoluidin in a mixture, they may be weighed as
phosphates and the phosphoric acid determined.
Separation of Paratoluidin Ortho- and Metasulphuric Acid.—E. A. Schneider.—From the American
Chemical Journal and the Chemical News.
Determination of Ammonia in Urine.—C. Wurster.
— The author abbreviates the process of Schlosing by
expelling the ammonia at 50° at a reduced pressure.
Determination of Mercury in Urine.—C. Brasse.—
The author steeps a piece of fine brass wire gauze for

{

Chemical News,

Odt. 12, 1888.

twenty-four hours at 80° in 100 c.c. of acidulated urine,
expels the mercury adhering to the brass by heating in a
porcelain crucible, and lets the mercury deposit upon a
refrigerated gold cover.
Detection of Alcohol, Acetone, and Aldehyd in
Animal Liquids.—P. Albertoni.—The author uses the
iodoform test, the rea&ions of Vitali and of Legal and the
examination of the redudtive power with solution of silver.
The Precipitation of Albumenoids by Salts.—S.
Lewith.—Of the salts examined the most adtive are:—
Potassium chloride and acetate, sodium chloride, sulphate,
nitrate, chlorate, ordinary phosphate, and acetate, calcium
chloride and nitrate, and magnesium sulphate. The author
has not extended his enquiries to the salts of aluminium.
Detection of Egg-Albumen, Propeptone, and Pep¬
tone.—C. Possner.—The author uses a modification of
the biuret test.
On Mucoid Substances.—O.
Hammarsten.—An
examination of the mucine of the salivary gland of the
lower jaw.

Moniteur Scientifique, Quesneville.
Series 4, Vol. ii., August, 1888.
On Saccharine.—Dujardin Beaumetz.—In these two
memoirs the author, whilst admitting the medicinal value
of saccharine in certain cases, protests against its use in
articles of food.
It retards the adtion of the gastric juice
upon albumenoid substances, as well as the saccharifica¬
tion of starch by ptyaline. The experiments of Dr. Worms
prove that in some persons the prolonged ingestion of
saccharine in small doses is followed by pains in the
stomach and disturbed digestion.
These symptoms
ceased when the saccharine was discontinued and re¬
appeared on its resumption.
Saccharine has already
found its way into the hands of sophisticators. The
Academy of Medicine has formally concluded that
saccharine must not be regarded as a food, but merely as
a medicine.
On the Greater or Less Facility with which Glass
may be Worked with the Gas-blowpipe.—Dr. Otto
Schott.—Certain kinds of glass, if worked before the
lamp, become dull and wrinkled on the surface, and can¬
not be brought to the desired form. On the contrary, the
glass made in the Forest of Thiiringen can be softened
and hardened again, can be blown and melted repeatedly
without any alteration in its appearance and in its texture.
The glass-manufa&urers of the district maintain that this
property is due to the use of a peculiar sand, found at
Martinsroda, and that all other kinds of quartz sand,
especially the pure sands of Brandenburg, are unfit for
use. The Martinsroda sand is found to contain 3-66 per
cent of alumina. The glass made with this sand contained
3 per cent of alumina. Synthetic experiments confirmed
the conclusion that the especially workable quality of the
Thiiringen glass is due to alumina.
Indirect Determination of Alcohol in Beer.—D.
Sidersky.—The author gives a method of determining the
alcohol in beer, based upon the difference of density
before and after the expulsion of the alcohol. On expelling
the alcohol from beer by boiling until it is reduced to half
its volume, and then making it up to its original volume
with distilled water, we have a liquid of greater density
than the sample of beer. If we call d the density of the
beer not boiled and D that of the beer freed from alcohol,
the difference, D — d, will express the increase of the
specific gravity of the beer in consequence of the replace¬
ment of a certain volume of alcohol by distilled water. If
we execute the same operation with a mixture of water
and alcohol containing the same proportion of alcohol
as the sample in question, we shall evidently have the
same increase of density due to the replacement of the
same quantity of alcohol by water. If we take distilled
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water at 150 as the unit of density and calculate the pro¬
portion of alcohol per cent, we have the equation—
D - d = 1 — X,
in which X expresses the density of a mixture of water
and alcohol of the same proportion as the beer in question.
Hence we deduce X=i + <f— D, and find in Gay-Lussac’s
alcoholometric tables the degrees corresponding to the
density X, represented by the value 1 + d — D, D and d
having been determined by diredt experiment.
Purification of Crude Alkali and Simultaneous
Production of Ammonia.—T. T. Mathieson and Jos.
Hawliczek.—The compounds of cyanogen formed in the
fusion of soda or potassa on the Leblanc process are
commonly eliminated either by heat or by oxidation with
an alkaline nitrate. In either case the nitrogen is lost.
The authors, instead, treat the produdt of the fusion with
steam at 300° to 500°. The nitrogen is thus liberated as
ammonia, and may be collected in the usual manner. The
crude soda, as taken from the revolver, is rapidly broken
up and placed in the apparatus where it is to be steamed.
It is let cool down to 300° to 500°, as [at Jhigher tempera¬
tures the ammonia is destroyed, and superheated steam is
introduced. When the ammonia ceases to escape the
temperature is raised to 550° to 650°, and steam is again
introduced, when the sulphur compounds are introduced
in turn and the sulphuretted hydrogen evolved is collected
and utilised in the regeneration of sulphur, or for any
other purpose.
Vermillionette.—This pigment, sometimes erroneously
believed to be a red ultramarine, is merely a red lake of
eosine, and of course very perishable on exposure to light.
Patents issued at Berlin.—A list of German patents,
relating chiefly to colouring-matters.
Determination of Carbon in Steel.— B. Blount.—
From the Chemical News.

MISCELLANEOUS.
Metallurgical Department, King’s College, Strand,
London.—We are asked to state that there are three or
four free admissions to the Laboratory and to the Lectures,
obtainable through the City and Guilds Institute for the
promotion of Technical Education.
Enquiries may be
addressed direct to Prof. Huntington at King’s College.
Work commences this week. The course of Lectures is
designed for all those who in any way have to do
practically with the applications of metals,
It treats of
the principles of the methods by which metals are obtained
from their ores, and the means by which they are rendered
suitable for the various requirements of the Arts. Especial
attention will be devoted to the Metallurgical require¬
ments for the Technological Examinations of the City
and Guilds of London Institute in Metal Plate Work,
Plumbing, and Iron and Steel, and for Whitworth
Scholarships and Science and Art Department Exhibitions.
The instruction given to each student in the Laboratory
is regulated by his special requirements.

NOTES

AND

QUERIES.

*** Our Notes and Queries column was opened for the purpose of
giving and obtaining information likely to be of use to our readers
generally. We cannot undertake to let this column be the means
of transmitting merely private information, or such trade notices
as should legitimately come in theadvertising columns.
Cleansing Stone —Perhaps some of your scientific correspondents
will kindly inform me through the Chemical News if there is any
other method of cleansing stone which has been exposed to the
smoky atmosphere of Manchester than the unscientific process of
scouring with stone and grit, thereby damaging the sharp arrises and
finely carved portions ? A weak solution of fluoric acid is found to be
effectual in removing this grimy deposit from glass, through the
adtion of the acid on the glass itself, but is entirely powerless in its
adtion on stone.
Painting is objedtionable because of its stucco
appearance when done.—J. R.
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Now ready. Crown 8vo., cloth, 5s.

'T'HE ANALYST’S LABORATORY COMPA.NION. By Alfred E. Johnson, Assoc. R.C.Sc.I., F.I.C.,
F.C.S., First Prizeman in Chemistry, Physics, and Mathematics of
the Royal College of Science for Ireland.
London: J.and A. CHURCHILL, 11, New Burlington Street.
This day, Crown 8vo., 7s. 6d. cloth (post free).

OPHE

METALLURGY

OF

GOLD :

A

Pradtical Treatise on the Metallurgical Treatment of Goldbearing Ores, including the Processes of Concentration and Chlorina¬
tion, and the Assaying and Refining of Gold. By M. Eissler,
Mining Engineer, formerly Assistant Assayer of the U.S, Mint, San
Francisco. With 90 Illustrations.
London: CROSBY LOCKWOOD and SON,
7, Stationers’ Hall Court, E.C.

A Gentleman who has had Four Years’ Expe¬
rience in the Chemical and Physical Laboratories of the York¬
shire College desires suitable pradtical employment in connedtion
either with Arts or Manufadtures. Can furnish satisfadtory testimony
as to charadter and capacity.—Address, X. Z., 26, Ramsden Street,
Huddersfield.

A German Dr., Analytical and Manufacturing
Chemist, thoroughly acquainted with the manufadturing of all
mineral colours, as Zinc and Lead Chromes, Chrome Greens,
Prussian Blue, Vermillionettes, Wood and Ceraline Lakes, and some
new fast Violet, Green, and Red Alizarine Lakes, is open for a situa¬
tion. He is, as well, a perfedt Analyst, and well up in all kinds of
Industrial and Agricultural Analysis.—Write “ Analyst,” May’s Ad¬
vertising Offices, 162, Piccadilly.

IDequired, in a London Assay Office, a Pupil
Assistant.

Small Salary offered. — Address, “ Litharge,”

Chemical News Office, Boy Court, Ludgate Hill, London, E.C.

YWANTED.— An Analytical Chemist for a
' *
Soap Fadtory. Must have had pradtical experience, and be
able to advise re Scenting and Finishing Household Soaps, and also
be well up in Manufadturers’ Soaps.—Apply, stating full particulars,
to Box 444, Chemical News Office, Boy Court, Ludgate Hill,
London, E.C.

TTxtraCtum Malti cum Diastasi, concentr. in
J vacuo parat., first class quality, supplied wholesale by the ;first
Austrian Malt-extradt Brewery, Bittmann Bros., in Raase, Austrian
Silesia.

T70R SALE.—A PLANT for the Extraction
of OIL and GREASE by Solvents.

The premises can be let

if desired.—Address, C., Chemical News Office, Boy Court, Ludgate

Hill, London, E.C.

OALE of the SITE of the MARSH CHEMI' CAL WORKS, Llamsamlet, Swansea, near the Jundtion Station
of the Great Western and Midland Railways, from which a siding
runs to the Works. Stack 100 feet high. Area of land five acres. Rent
£37 10s. Unexpired term 67 years. The Works were built at an ele¬
vation of 20 feet, thus giving ample space and depth for waste. For
particulars and conditions of sale address Mr. J. E. Stevens, Solicitor,
Swansea.

Manufacturing waterside

pre¬

mises IN LONDON.—Wanted, Ground Floor, with Boiler
and Engine and use of slip of land 120 yards long.—Address, M. W.
450, Messrs. Deacon’s Leadenhall Street, E.C.

A/FINERALS.—On Sale, an Extensive Colledtion of Minerals, comprising over 900 Specimens, in splen¬
did condition, classified in Cabinet; also a few good Freestone
Fossils. For particulars, &c., apply to Robert Richardson, Southowram, near Halifax.

CROSSE

JOSEPH

HALL

MILLS, CHORLEY.

SMITH has received instructions

from the Trustees of the Estate of re Thomas Forrester, to
SELL BY AUCTION, at the above Mills, on WEDNESDAY, 17th
of October, 1888, and following day if required, the whole of the truly
Valuable MACHINERY, PLANT, STOCK-IN-TRADE, Farm
Produce, Horses, Lurries, Carts, and other Effects .
Sale to commence at 10 30 each day.
Catalogues and further particulars may be had from Messrs. Boote
and Edgar, Solicitors, 18 and 20, Booth St., Manchester; Messrs.
Barrow and Smith, Solicitors, Brazennose St., Manchester; Messrs.
Handley and Wilde, 4a, Booth St., Manchester; Messrs. Davies and
Crane, 5, Winckley St., Preston; or from the AudtioneeJ, Town
Hall Sale Rooms, Chorley.
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Halle-on-Saale,

IRON

FOUNDRY.

Co., 150, Holborn, London, E.C.

Dry Slide Air-Pumps.

Scum-Pumps

E. Hiibner’s Patent, No. 37,746,

driven by Steam or Belt,with Automatic Regulation of Pressure,
or without same for feeding Filter Presses.

with increased effeft through abolishing the noxious spaces; best
Air-Pump for Compression and Evacuation ; useful effeft up to 90
per cent with Steam power or driven by Belt.

Filter Presses and Monster Filter
Presses,
with or without Washing Apparatus, with Heating Attachment,
with Attachment for Filtration with Exclusion of Air; in Wood,
Iron, or Bronze every desired size

Experimental Filter Presses

Steam Engines
with or without Cut-off Arrangement; with Rider Cut-off
pound Steam Engines.
From 2—150 horse-powerj

Steam Water Pumps,
newest, most approved Construction, taking up little room, and
especially suitable for placing in Wells, with great efficiency; up
to largest sizes.

Compressors driven by Steam or Belt,

in Wood, Iron or Bronze.

for Liquefying Carbonic and Sulphurous Acids.

Filtration Experiments, if desired, carefully condufted in
our Laboratory),

Steam Pumps & Transmission Pumps,
horizontal, vertical, mounted on column, Wall Pumps, Pumps for
Deep Wells, any size, for Water, Lyes, Saline and Muddy Liquids.
“ Pump Cylinder in Iron or Bronze.”
“ Several Hundred different Patterns for Selection.”

Membrane Pumps

Hydraulic Presses and Pumps.

PETROLEUM JELLY
EQUAL TO AND CHEAPER THAN VASELINE.

AND

SHEEP

Laboratory Extraction Apparatus.
Montejus
Montejusfor Sulphuric Acid, Mixing Vessels, Stills, Pans,
and Steam Boilers.

Complete Plant

Ice Machines.
Complete Freezing and Cooling Plant and Parts thereof,
i.e., Refrigerating-Worms, Ammonia-Pumps, Cocks, &c.
Also Small Ice Machines for Families, Laboratories,
Farms, Ships, &c.

FLUID

Extraction Apparatus,
for Extraftion (cold or hot) with Benzol, Sulphuret of Carbon,
Ether, Alcohol, Acetone, Water; In Iron or Copper. (Extraftion
Experiments carefully condufted in our Laboratory if desired).

in Cast or Wrought-iron, either lined with Lead or not.

worked by Steam, Transmission or Hand, in Iron, Bronze, or
Hard Lead, for raising Muddy, Sandy, Acid, or Saline Liquids,
any size desired.

SANITARY

f

DIP,

for Chemical Manufactories, Colour Works, Glycerin
Refineries, Resin Distilleries, Paraffin Works, Tar Dis.
tilleries, Extract Works.
KJf

Price Lists, Drawings, Descriptions, and Highest
References for our above-named Specialities on
Application.

THOMAS FARMER

POPLAR

LONDON

&

CO.,

(Established 1778),

DUNSTER

HOUSE,

MARK

LANE,

LONDON,

THE CHEAPEST AND BEST DISINFECTANT.

GREASE, PITCH, ASPHALTE, AND ALL PRODUCTS OF TAR AND RESIN.
Samples and Prices on application.

GR1NDLEY AND CO.

Com¬

E.

MANUFACTURERS OF

PURE SULPHURIC ACID,
PURE & COMMERCIAL NITRIC ACID
PURE HYDROCHLORIC ACID.
Wholesale Price List on application.

1 ■

MR•
ASSAY h R

MERRY,

AND

ANALYTICAL

CHEMIST

SWANSEA

WILLIAM
Qilicates of Soda and Potash in the state of
v3 Soluble Glass, or in CONCENTRATED SOLUTION of first
quality, suited for the Manufacture of Soap and other purposes
supplied on best terms by W. GOSSAGE and Sons, Soap
Works, W idnes, Lancashire.
London Agents, COSTE and Co., 19 and 20, Water Lane, Tower
Street, E.C.. who hold stock ready for delivery.

4, GREAT

FOX,

Analytical

LABORATORY:
TOWER STREET, LONDON.

Chemist,
E.C.

Analyses of Oils, Pigments, Varnishes, &c.

SAMUEL HENSON,
Mineralogist, &c.,
277, STRAND,

Late

MICA

F. WIG GIN S & SONS, 10, Tower Hill, I. on don, E.
IMr ORTERS AND MERCHANTS,
Manufacturers of Mica Goods for Philosophical and ALL purposes.
Contractors to Her Majesty’s Government.

97, REGENT STREET, LONDON, W.
Special Collections for Prospectors, Students, and Museums. Also
single specimens of Kare and Choice Minerals.

97, BEGEMT

STREET,

(A few doors from St. j ames’s Hall).
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New Form of Sulphur Dioxide Apparatus.
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THE ACTION
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INCANDESCENT

GASES

AND

VAPOURS.

By Dr. W. R. HODGKINSON, F.R.S.E.,
and F. K. S. LOWNDES.
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spiral, which were probably far above its dissociation
point, it is instantly decomposed, and the platinum
deposited in the form of crystals. The formation of
volatile chloride of platinum is quite unprecedented, and
seems remarkable when we take into account both the
instability of the platinum compounds under heat and
the charader of platinum itself.
To complete the series of halogens, we used for our
next experiments fluoride of silicon, and in this series the
greatest precautions were used to exclude moisture. The
whole apparatus was allowed to stand for five hours
over strong sulphuric acid. A stream of the gas was
then caused to pass through for half an hour longer,
having to flow, both on entering and leaving the globe,
through strong sulphuric acid.
There was not the
slightest deposit of silica on either the globe or the
tubes leading to it, proving that no moisture was present.
After passing the current for some forty minutes, it was
noticed that the top part of the globe was deeply corroded
and the wire itself was covered with a mass of crystals of
silicon, a large number of which had fallen and colleded
at the bottom of the globe. It seems quite certain that
the corrosion of the vessel could only be due to liberated
fluorine. If hydrofluoric acid had been present it would
have indicated its presence by etching the glass before
the wire was incandescent; and the formation of silicon
crystals also points to the same conclusion.

In a letter to Nature some weeks ago a short account of
some experiments was given by one of us on the adtion
of an incandescent platinum wire upon various gases and
vapours. Since this publication we have considerably
extended the experiments in several directions.
The apparatus used was in most cases extremely
simple, consisting merely of a glass globe having two or
three side openings.
In the case of vapours, a vessel
with two necks was used, through one of which a cork
or glass tube conveying thick platinum wires was passed,
the wires terminating inside the vessel in a coil of thinner
material than the leads. The substance to be experimented
upon was put at the bottom of the vessel and vaporised by
(To be continued).
a Bunsen burner.
When a gas was under investigation
Royal Military Academy, Woolwich,
three necks were required to the globe, one for the wires,
Odtober 8, 1888,
as in the other case, the others as inlet and outlet
respectively.
The globe having become filled with the gas or vapours,
a powerful eleCtric current was sent through the wire,
A NEW FORM OF SULPHUR DIOXIDE
sufficient to cause it to become white-hot, or just short of
APPARATUS.
melting. It was maintained at this temperature for various
lengths of time, and the effeCt on the gas and the platinum
By the Rev. E. RATTENBURY HODGES.
itself noted.
The first substance we experimented upon was chlorine.
A stream of this was sent into the globe for some time I have just devised a simple arrangement for the prepara¬
in order to expel all the air. The wire was then rendered tion of sulphur dioxide solution.
A Woulff’s bottle, having two necks, is provided with
incandescent. Immediately, a white glow—not of very
two bent glass tubes, A and b, fitted in with corks in the
great magnitude—was seen to extend round the white-hot
The tube A reaches nearly to the bottom
spiral of wire ; that this was not due to irradiation or any usual manner.
optical effeCt was proved by its not retaining the same of the bottle, the other end being attached by a short
shape, and also by its extending more upwards than piece of indiarubber tubing to an inverted glass funnel, c.
downwards, as a flame. The current was stopped after Beneath this latter, and resting on a wood block or ring
passing for about twenty to forty minutes in the various of a retort stand is a small iron dish, d, whose diameter
allows about the eighth of an inch of air space.
experiments.
The walls of the vessel were thus found thickly coated
A
B
with a yellow deposit of platinous chloride, whilst on the
platinum wire itself were formed very fine crystals of
metallic platinum.
Any substance, such as graphite,
charcoal, or pieces of minerals, placed within the spiral
during the experiments became coated with a brilliant
deposit of the platinum crystals, which in these cases
were very difficult to remove.
With vaporised bromine results differing considerably
to the last were obtained. Platinous bromide was formed,
but in much less quantity than platinous chloride in the
case of chlorine, and no crystals whatever appeared. The
flame, however, playing about the wire was much increased.
Iodine produced only a trace of platinous salt, no
crystals, but a very large flame, which, indeed, upon
making the flask very hot by external heat, filled the
To set the apparatus in adtion, the bottle is two-thirds
whole of the upper part of the vessel. In the spedtroscope
no bright lines were visible, a continuous spedrum crossed filled with water and the tubes are replaced. Fragments
by the absorption lines of iodine being produced. The of sulphur are now put in the dish, lighted, and placed
produdion of the crystals of platinum in the experiments under the funnel, and the tube, b, connected with a
with chlorine point to the conclusion that the platinous Geissler filter-pump, which is put in adtion. By this
chloride must have been in a state of vapour without means the S02 evolved is readily drawn into the water
decomposition, otherwise it could not have come into and dissolved. This method takes less time, and there is
contad with the hot wire after being formed.
It also less risk of breakage of apparatus than by that usually
seems probable that it was formed on parts of the wire followed, i.e., by the decomposition of sulphuric acid, a
comparatively cool, and vapourised as soon as formed. process not altogether free from danger to the operator.
On coming in contad with the hottest portions of the
Nottingham, Odtober io, 1888.
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LIST OF ELEMENTARY SUBSTANCES ANNOUNCED

t

FROM

Oft. 19, 1888.

1877 TO 1887.

Compiled by H. CARRINGTON BOLTON.
Date.

1877.

Name.

Source.

Neptunium ,

Columbite.

Authority.

Reference.*

Hermann.

J. prakt. Chem., 2, xv., 105.

Chem.

News, xxxv., 197.

1878.

Lavoesium ,
Mosandrum ,

Pyrite.
Samarskite.

Prat.
J. L. Smith.

Davyum

Platinum ores.

Sergius Kern

“ New earths
“X”
..
Philippium .

Unnamed mineral.
Gadolinite.
Samarskite.

Gerland.
Soret.
Delafontaine.

Decipium

Samarskite.

Ytterbium
1879.

1881.
1882..
1883.
1884.
1885.

Compt. rend., lxxxviii., 1062.
Compt. rend., lxxxvii., 559.
News, xxxviii., 202.
Compt. rend., lxxxvii., 632.
News, xxxviii., 223.
Compt. rend., lxxxvii., 578.
News, xxxviii., 213.

Marignac.

Scandium

Gadolinite.

Nilson.

Norwegium .

Gersdorffite.

Dahll.

Uralium

Platinum.

Guyard.

Samarskite.

Lecoq de Boisbaudran.

Compt. rend., lxxxviii., 322.
News, xl., 99.

Barcenium .
Thulium
Holmium
Columbium .
Rogerium
Vesbium

(Misapprehension).
Gadolinite.
Gadolinite.
Samarskite.
Samarskite.
Lava.

Wagner’s Jahresbericht.
Cleve.

Jsb. chem. Tech., 1879, 8.

Comesium .
Ya and Y/8 .
Adtinium
Didymium 3
Nameless
Idunium
Neodymium
Praseodymium

Gadolinite.
Zinc ores.
Gadolinite.
Platinum ore.
Vanadium ore.
Didymium.

.

J. L. Smith.
>♦
Scacchi.

Za.

Z3.

>J

Z7.

Cerite.
Terbia, &c.

Brauner.
Lecoq de Boisbaudran.

Germanium .

Argyrodite.

Winkler.

Holmium.
Orthite.
Didymium.
Samarskite.
Gadolinite.

Lecoq de Boisbaudran.
Linnemann.
Crookes.

Dysprosium .
Austrium
Da ..
S3 ..
Ga ..
Gy ..
G5..
G« ..
1886. S5 ..
GC ..
G 71 ..
Polymnestum
Nameless (1)
Erebodium ..
Nameless (2)
Gadenium ..
Hespetisium
Gadolinium = Ya
1887. Era
Er/3
Tma
Tm/3
Sma
Sm#
Xa to Xr, (7)
Dia to Di^ (10)

Chem.
Chem.
Chem.

Compt. rend., lxxxviii., 645. Chem.
News, xl., 76.
Compt. rend., lxxxix., 47.
Chem.
News, xl., 25.
Monit. scientif., (3), ix., 795. Chem.
News, xl., 57.

Kaemmerer.
Marignac.
Phipson.
Cleve.
Th. Wilm.
Websky.
Von Welsbach.
>>
Lecoq de Boisbaudran.

Unnamed
1886.

Compt. rend., lxxxvii., 148.
Chem.
News, xxxviii., 100.
Chem. News, xxxvi., 4, 114, 155,
164; xxxvii., 65.
Chem. News, xxxviii., 136.

Gadolinite.

Samarium

1880.

.

Le Monde pharmaceutique.

Chem.

I Compt. rend., lxxxix., 478.
1 Nature, xxi., 146.
Ber. d. chem. Ges., xxi., 353. Chem.
News, xli., 116.

Chem. Ztg., 1880, 273.
Compt. rend., No. 16, April, 1880.
Chem. News, xliv., 73, 138, 191.
Chem. News, xlv., 273.
Ber. d. chem. Ges., xvi., 1298.
Sitzungsb. Ak. Wiss. Berlin, xxx., 661.
Chem. News, lii., 49.
Compt. rend., cii., 153. Chem. News,
liii., 63.

J. Chem. Soc., xlvii., 879.
Comp, rend., cii., 153. Chem. News,
liii., 63.
Ber. d. chem. Ges., xix., 210. Chem.
News, liv., 136.

Compt. rend., cii., 1005.
Nature, xxxiv., 59.

[-Chem. News,, liv., 13.

Samarskite.
Gadolinite.
Glacial debris, Scotland.

Pringle.
-Chem. News, liv., 167.

Erbia.

Marignac.
Kritss and Nilson.

Compt. rend., civ.
1

Thulium.
»»
Samarium.

[-Ber. d. chem. Ges., xx., 2134.

Soret’s X.
Didymia.

* The abbreviations of Journal titles are the standard prepared by the Committee on Indexing Chemical Literature, American Associ¬
ation for the Advancement of Science. (See Chem. News, vol. Ivi., p. 2731.
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ANALYSIS
FROM

THE

Arsenic in the Home

f
OF

THE

ROMAN

ANCIENT
WALL

OF

MORTAR
LONDON.*

By JOHN SPILLER, F.C.S.

Early in June last I was permitted to inspedt and

take
samples of the fine piece of old London wall recently dis¬
covered when digging the foundations of the new Post
Office buildings in St. Martin’s-le-Grand.
It is in every
way a splendid relic of Roman work, measuring roughly,
so far as the excavations have extended, nearly 120 feet
long by about 13 feet in total height, the thickness not
having yet been ascertained. Built of squared blocks of
Kentish Rag, interstratified pretty regularly at every fifth
course by a double or, near the bottom, triple layer of red
tiles, and bound together by a white mortar, which for
strength and endurance far surpasses that commonly used
in the present day.f The scientific interest attaching to
its composition induced me to undertake its chemical
analysis, whereby I might compare it with other ancient
Roman mortars, particularly with that from the castrum
of Burgh, which was reported to the Norwich Meeting of
the British Association, 1868, as well as with other mortars
of more recent date.
The plan of examination was to crush the mortar, pick
out any large stones weighing more than a grm. (these
being constituents of “concrete” rather than of mortar),
and to adt upon 50 grms. at least of the fair average
sample with a good excess of very dilute hydrochloric acid
(1 part concentrated acid to ten parts of water), giving
sufficient time for all the lime to be dissolved in the cold,
washing the sandy residue once more with diluted hydro¬
chloric acid, and finally with water.
It is customary to say that the hydrochloric solution
will contain all the so-called “ soluble silica,” but I found
in this particular mortar that nearly 11 per cent more
could be readily dissolved by digesting the sandy residue
in a cold weak solution of pure caustic sodai
This was
to me an unexpected result, may indicate the presence of
a decomposable silicate, and which ought to be taken
account of in future analyses.
It will necessitate a re¬
examination by this plan of the Burgh mortar when I have
found an opportunity to colledt further samples.
I may here state that two samples of ordinary builders’
sand were digested with acid, washed with water, and
then tested with soda, but neither of them gave any
appreciable amount of soluble silica ; whereas a twentyyears old mortar contained o-65 per cent, and another
mortar taken from a brick wall at Canonbury, said to be
100 years old, gave i*i per cent of (alkali) soluble silica.
The London wall, giving ten times this amount, raises a
question of some importance : Was pozzuolana brought
from Vesuvius to London by the Romans, and employed
with ordinary sand and lime in the manufacture of this
mortar; or is the large amount of soluble silica or silicate
now found therein the direCt result of long contact,
through many centuries, of plain sand and lime ? Which
of these possible explanations is the true one I am unable
to say at the present moment.
It will require extended
research to settle the point, and a whole series of analyses
will have to be made, not only of ancient Roman mortars,
but of Norman and mediaeval products, besides others of
later date.
The subject is one of paramount interest to
architects and builders, and as I cannot find any record of
“ soluble silica ” having been sought for in this particular
manner, I venture to press upon the attention of my
fellow chemists the importance of looking at the matter
from my point of view.
To return to the analytical results : Carbonic acid was
accurately determined by dissolving 50 grms. of the
Roman mortar in dilute hydrochloric acid, and passing all
the evolved gas through a train of potash bulbs and dry
* Read before the British Association, Bath Meeting, Section B.
i For further particulars of structure and measurement (with
pictorial sketches) see the Builder of May 5 and the Graphic of May
ig last.
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potash tube. The hydrochloric solution, made up to the
bulk of one litre, was parcelled out for the estimation of
the several constituents contained therein, 250 c.c. being
in most cases employed.
The insoluble residue (sand
and brick particles) was treated in the manner already
described, when, as I have said, nearly n per cent (or,
more exadtly, io'44 per cent, calculated on the weight of
the mortar originally taken) was readily dissolved in the
caustic alkali, whilst 072 only of so-called soluble silica
was found in the hydrochloric solution.
100 parts of the Roman mortar (air-dried) gave:—
Sand and brick.46'48
Acid-soluble silica.
072
Alkali-soluble silica ..zo'44
Alumina.
3’oo
Iron peroxide.
0^48
Lime
.20’02
Magnesia
.
076
Carbon dioxide.
13-03
Sulphuric anhydride.
0*37
Sodium chloride.trace
Water and loss.
4-90
IOO'OO

Probable Arrangement of the Constituents.
Sand
.45'95
Brick particles.
073
Alumina.
3*00
Peroxide of iron.
0-48
Carbonate of lime.2773
Silicate of lime.15-19
Sulphate of lime.
0-63
Carbonate of magnesia
..
..
179
Water and loss.
4-90
IOO’OO

The mortar was originally made up of about 3 parts by
weight of sand to one part of dry lime.
In modern
practice it is usual to employ more sand and less lime.
PS.—It having been suggested in the course of dis¬
cussion, by Mr. Walter F. Reid, that an admixture of
powdered flints might account for the high percentage of
soluble silica found in the mortar, this ingredient being
supposed to be soluble in cold caustic alkali, I have since
put this to the test of experiment, using a perfectly fresh
flint from the chalk near Caterham, reducing it to a fine
powder, and digesting with a five per cent solution of pure
caustic soda.
No more than a mere trace of silica was
dissolved by 24 hours’ contadt in the cold.
Another
sample of flint behaved in exadtly the same way, so that
the suggested explanation does not hold good. On the
other hand, a sample of mortar from the square Roman
bath at Bath contained fully as much soluble silica as
the London wall.

ARSENIC

IN

THE

HOME.

By A. W. STOKES, F.C.S., F.I.C.

Some few months ago I examined for a large firm of
household furnishers, as well as for numerous private
individuals, a number of samples of the then fashionable
“ Imitation Indian Muslins ” and cretonnes. More than
100 samples were examined, and 23 per cent of these were
found to contain arsenic in appreciable quantities. In all
qualitative cases Marsh’s test was used, and only such
samples as gave within five minutes indications of arsenic
were marked arsenical.
Several were quantitatively examined.
The highest
proportion of white arsenic found was 2f0 grains per
square yard.
The colours in which arsenic was principally present
were the terra-cotta reds and the greenish browns.
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There being some doubt whether these materials would
give off arsenical vapours, I made the following experi¬
ments :—
Some pieces of the arsenical muslins and cretonnes,
measuring altogether 300 square inches, were placed in a
glass tube 3^ feet long and § inch diameter, and air was
forced through the tube for six hours. The air passed
among the folds of the material, then through a smaller
tube, kept red hot, and finally bubbled through some
nitrate of silver solution. At the end of the six hours
there was not the least indication of any arsenic having
been evolved. The tube was then kept at a temperature of
about ioo° F. (blood-heat) for six hours longer while air
was passing through the tube ; again no arsenic was
given off.
From this it would seem that under ordinary circum¬
stances arsenic would not be evolved by such fabrics. Yet
in two cases samples of these materials were brought to
me by medical men, in which well-marked symptoms of
arsenical poisoning were ascribed to their use.
In one
case some six or eight work-girls employed in making up
some of this material were all taken ill with the same
symptoms of arsenical poisoning.
Of course, in such
case the material, when pressed with hot irons, is heated
far beyond blood-heat, and minute particles are detached
and float in the air of the work-room. That the arsenic
is held very loosely by the fabric was evidenced by dipping
some of the fabric in water; plenty of the arsenic was at
once taken up by the water. It would seem at first as if
this might be due to arsenic having been used as a pre¬
servative for the size or starch present as “stiffening”;
but then these muslins have no stiffening.
Wishing to see whether other materials were subjedt to
arsenical colouring, I examined thirty other articles in
use at home, including plushes, velvets, carpets, mats,
linings, silks, druggets, and fringes.
In only one sample, a little flax mat of green colour,
was there any arsenic to be found.
This mat, which
weighed 9 oz., contained 21 grains of white arsenic.
I found my infant playing, lately, with a small glazed
cardboard box of a green colour that had once contained
chocolate, and that had been obtained from one of the
automatic supply boxes. After the manner of infants, he
was occasionally sucking this. Out of curiosity I tested
it, and found that the “ surface paper,” measuring 5
inches by if, contained y1;, of a grain of white arsenic.
In all these cases the quantity of arsenic found is small,
and it may be, under ordinary circumstances, quite harm¬
less ; but in all cases its presence is quite unnecessary.
Other colouring-materials could equally well be used in
which there is no possibly noxious ingredient.
Of wall-papers submitted to me, 10 per cent are found
to contain arsenic. This is a high proportion, but then
only suspedted samples are sent for analysis. One of my
rooms I found thus papered.*
Omitting articles in which its occurrence has been
purely accidental, arsenic has been found of late years to
be present in some samples of muslins, cretonnes, wall¬
papers, playing-cards, the glaze of some enamelled stewpans, the paper of fancy boxes, and in some furs. These
last are usually the furs prepared by amateurs.
So that we may pidture an infant placed by an un¬
fortunate concurrence of circumstances in a room covered
with arsenical paper, having its cot draped with muslin or
cretonne, fed on food prepared in a glazed saucepan,
itself covered by a rug, and playing with some fancy box
of sweets or toys, all of these containing a minute but
unnecessary amount of arsenic.
One has no wish to be an alarmist, or in any way to
harass trade, and it must freely be acknowledged that
cases of any ill results whatever being traced to the use of
* Neither are those who avoid wall-paper altogether safe. A lady
some two or three years ago had her rooms painted, aud covenanted
with a Sanitary Decorating Company that they should use on the
walls paint containing neither lead nor arsenic.
Pieces of the
moulding she brought to me contained both lead and arsenic in the
colour.

these articles are very rare. None the less, seeing how
unnecessary they are, and how each year arsenic seems
to be finding its way into new quarters, it seems advisable
to stop its further progress. This can only be done by
prohibiting by law, as in some other countries, the use of
arsenic for producing colours. Neither the ultimate seller
nor the purchaser can really protect himself, the trouble
and the expense would be too great; but by making the
manufacturer answerable the evil might easily be remedied.

DETERMINATION
WATER

BY

OF

BROMINE

FRACTIONAL

IN

SEA¬

TITRATION.

By F. GUTZKOW.

This method of quantitative determination of bromine
consists of three operations—

1. Separation of the bromine as cuprous bromide.
2. Conversion of the cuprous bromide into zinc bromide.
3. Titration by hypochlorite of sodium.
ist Operation .—Separation of the Bromine as Cuprous
Bromide.—I mix 250 c.c. of filtered sea-water from the
Pacific Ocean, to which a drop or two of sulphuric acid
has been added, with 100 c.c. of a solution containing
25 grms., more or less, of crystallised cupric sulphate. To
this clear solution, in which the copper may be assumed to
exist as cupric chloride, I add from a graduated glass a
solution of ordinary good sodium sulphite, the strength of
which I need not know, until the brown flocculent pre¬
cipitate which each addition produces will dissolve more
and more slowly.
It is easy to find a point when the
brown precipitate has dissolved by digesting, but the
solution remains slightly turbid from shining crystals of
cuprous bromide.
The separation of crystals increases
rapidly, cuprous chloride being also separated. An excess
of sulphite of soda does not matter much. By heating to
about 40° C. the green liquid becomes blue again. Then,
after cooling by water, another addition of sodium sulphite
is made, say one-third of the volume previously used, again
heated until the blue colour distinctly reappears (about
70° C.); the flask is once more cooled by water and
a lowed to settle, after removing any traces of sodium
sulphite remaining in the neck by shaking with the liquid.
It is advisable to loosely cork the flask. It will be found
that the precipitate of mixed cuprous chloride and bromide
is an unusually heavy one, settling rapidly from a perfectly
clear liquid, from which any little particles floating on the
surface can be made easily to sink (by a glass rod or
judicious shaking), so that the liquid may be decanted to
almost the last drop after short settling.
The solution
has become strongly acid by the sulphuric and sulphurous
acid formed through the reaction between cupric chloride
and sodium sulphite. For the 250 c.c. of sea-water em¬
ployed about 3 grms. of copper have been separated,
varying in amount somewhat according to the tempera¬
ture after heating and after cooling.
Heating to the
boiling point only increases unnecessarily the copper
separated.
The second addition of sodium sulphite I
found necessary for removing the last trace of bromine.
Now, in order to test if all bromine has been separated,
I add to the decanted liquid another portion of sodium
sulphite, say as much as the second time, heat and
cool as before, treat the precipitate by zinc and hydro¬
chloric acid, as will be described hereafter, filter some of
the solution of zinc chloride obtained into a test-tube and
test by one drop of the standard chlorine solution and
chloroform whether, after shaking, the chloroform turns
yellow. If it does not it is certain there is no trace left
in the decanted liquid.
By these operations bromine can be very conveniently
and completely separated in about ten minutes. Enough
cupric sulphate ought to be added to form eupric chloiide
also from the sodium sulphite, as this is partially converted
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into sodium chloride by the formation of cuprous salts.
with five parts of water, and test its strength by a normal
In analysing saline solutions other than sea-water, I
solution of potassium bromide, acidulated by sulphuric
ascertain the specific gravity and the corresponding per¬ acid. This normal solution I prepare by dissolving 1 grm.
centage in sodium chloride from the tables, and reckon potassium bromide in water, add diluted sulphuric acid
three parts of crystallised cupric sulphate for one part of containing about 2 grms. S03 and fill up with water to
sodium chloride, assuming all dissolved salts to be sodium say one-half litre.
Then I ascertain the bromine in a
chloride, as an excess of copper does not matter.
given volume either by argentic nitrate and chlorine gas
2nd Operation.—Conversion of Cuprous Bromide into
or by titration with the standard solution of hypochlorite
Zinc Bromide.—This is accomplished by zinc with the addi¬ of sodium, which has been previously assayed for chlorine
tion of a little hydrochloric acid.
The operation is an by one of the usual methods.
Deducting the volume
easy one, and would seem to require no explanation. used for assay I dilute until the normal solution contains
But for the 3rd operation, the titration, I require a small one milligrm. per cubic centimetre.
volume, say 25 c.c., in our case. A judicious economy of
Although the standard solution of hypochlorite of sodium
water and acid is, therefore, imperative. The precipitate is by no means unalterable, still it is much less changeable
in the flask is digested with about 100 c.c. of cold water, than chlorine water.
For instance, a solution prepared
to which about 1 grm. of sulphuric acid has been added. three weeks ago and indicating 100 m.grms. of bromine
The settled liquid is decanted as before, the last portion by i8-8 c.c., requires to-day ig-6 c.c., weakening by 4 per
over a very small filter. Any iron which the cupric sul¬ cent.
This weakening is, however, no matter, as it
phate may have contained is now reduced to a no longer amounts to only o-oi c.c. per day for 25 m.grms. of
appreciable amount, and the sulphurous gas much reduced. bromine, and I recommend, in all cases, to test its strength
But in order to destroy the last trace of the latter, I add
immediately previous to the assay on the unalterable
a few drops of sodium carbonate and spread the crystalline normal solution of bromine.
This is preferable to its test
powder around the flask.
After one or two minutes by an iodide of potassium, &c., solution, which Fresenius
enough oxychloride will be formed to answer the purpose
(“ Quant. Anal.,” § 143, fl), recommends, deviating in this
afterwards. Now I rinse the contents of the flask into a one little instance from the fundamental principle of volu¬
porcelain dish, using only a few cubic centimetres at one metric analysis expressed by him elsewhere, that the test
time; heat in a test-tube about 5 c.c. water, with J c.c. ought to be made, if possible, always in the same manner
hydrochloric acid, and filter over the small filter I had as the assay.
been using into the flask. A little more water applied to
The novelty of my method is a kind of fractional titra¬
both filter and flask will clean both sufficiently. The tion which allows to foretell the final reaction on an
dish is heated on a water-bath, and when by smell I detedl aliquot portion of the liquid, and—in the qase of bromine—
no sulphurous gas, I add one large amply sufficient piece to compare the colour before and after addition of the
of zinc.
chlorinated standard solution. This kind of titration is
The white crystals will soon be replaced by copper and advantageous also for other determinations, especially
a clear solution of cuprous chloride in hydrochloric acid.
those which have a very sudden final reaction, as, for
The finished reduction I recognise by touching with the instance, the analysis of caustic soda. For the last named
point of a glass rod first the liquid and then a drop of kind of analysis I proceed as follows :—The apparatus
sulphuretted hydrogen water spread on a porcelain plate.
consists of a flask provided with a well-fitting cork with
Enough acid must be present to prevent the formation of two holes. Through one of these holes passes a little
oxychloride of zinc.
The contents of the dish, copper bent glass tube, stopping short at the cork inside and con¬
and all, are filtered over a small filter, diredtly into a small necting outside with a rubber tube and clamp or “ clip.”
graduated cylinder, and ought not to give more than 10 Through the other hole passes a long funnel to nearly the
or 15 c.c. filtrate.
The copper is then fully sweetened bottom of the flask.
I prefer the kind of funnel called
into another porcelain dish with about 25 c.c. of hot thistle-shape, or better, poppy-head shape. It must hold
acidulated water, and the filtrate evaporated to about 5 or 30 to 40 c.c.
A mark by file or paper glued on shows
6 c.c. with the addition of one or two drops of sodium
when the funnel is filled with 20 c.c.
I measure the solu¬
carbonate, then made acid again and added to the 10 or tion of caustic soda to be tested and dilute to a round
15 in the graduated cylinder, and the water used for figure, say 100 c.c., add litmus and fill into the flask,
rinsing the dish utilised to fill up to 25 c.c.
opening the clamp. By blowing through the tube I raise
20 c.c. into the funnel and close the clamp.
I note the
3RD Operation.—Titration by Hypochlorite of Sodium.
—I must suppose that the chemist who takes interest in the
stand of the burette, say =o-oo c.c., add one drop of
standard acid ; the solution remaining blue, I may add
subjedt treated here is acquainted or makes himself ac¬
quainted with what Fresenius in the sixth edition of his four more drops for the 80 c.c. in the flask, because
I do so; find that I have
celebrated book remarks on titration of bromine. He will 3 = 20 c.c. were not changed.
find that all these titrations are based on liberating bromine been using 0-25 c.c. in five drops, that the liquid remained
by chlorine and on the colour imparted by free bromine to blue, and that I may add safely 4x0-25 or 1-25 c.c., in¬
water, or chloroform or other absorbent.
My method cluding the five drops already given. I bring the burette
offers nothing new in that respedt.
Generally chlorine to 1 c.c. to get at round numbers; still blue colour.
I
water is used as standard solution, which is the most may add four more c.c., and do so, £ c.c. at a time, stir¬
changeable liquid employed in volumetric analysis. Figuier ring with a little glass rod which I leave always in the
removes the bromine liberated by boiling ; Reimann by funnel, and observe that with 3 c.c. the contents remained
chloroform. In the first case it requires better eyes than blue, but become red with 3J c.c.
Now I know that
'mine to recognise colouring when there there are only one the final re&ion will occur between 3X5 = 15, and
or two milligrms. of bromine left, and in the second, 3£ X 5 = 17J c.c. I open the clamp and run standard acid
frequent removal of the chloroform is necessary; for, while to the 15 c.c. mark of the burette, shake and wash
the decolouration of a small drop of chloroform slightly the funnel by raising and lowering repeatedly the
coloured is a sure and delicate test, the change of colour the mixed liquid. I raise again to 20 c.c. in the funnel,
close the clamp and begin my second test, adding, as
in a highly coloured drop of chloroform is a very coarse
one.
before, 1 drop; the liquid remaining blue, I add 4 more.
As standard solution I use hypochlorite of sodium or Still blue. I may, consequently, give 5 xo-25 c.c. = 1-25 c.c.
potassium, that is ordinary “ Eau de Javelle,” as prepared I do so, but only o-io c.c. or two drops at a time, because
by druggists ( by treating “ chloride of lime ” with sodium I know that I am approaching the final reaction below
or potassium carbonate), containing, generally, from one 17-5 c.c. Having added 0-30 c.c., the liquid remains blue,
I may add 5x0-30 but not
to two per cent of chlorine, which may be set free by an but turns red at 0-40 c.c.
I open the clamp and proceed as before,
acid. The slight excess of the carbonate employed does 5x0 40 c.c.
not interfere.
I dilute one part of the commercial liquid bringing the burette to 16-50 c.c. I raise again 20 c.c.
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which I still, to be on the safe side, count as
although
it has became now nearly ^ of the whole. I add one drop
of acid: blue, another: red. I go no further, because I
know I am within 3 drops of the final reaction. I remove
cork and funnel and add the next drop diredtly to the
flask, find that the third drop will turn red, and read
x6'g c.c. off the burette.
The following table will show how the observations
may be conveniently noted, + and — signifying respec¬
tively blue and red :—
Addition.
To the Whole.

To ^ Made.
C.c.
No. 1.

No. 2.

No. 3.

Allowed.
C.c.
1 drop + 5 dr. = 0-25
0-25
1-25
+
0-50
—
+
5-00
I •OO
+
15-00
3-00
+
—
3-5° —
0-25
1 drop +
o-io
—
+
I-00
0-20
+
1-50
0-30
+
—
—
0-40
0-25
1 drop +
+

_

Stand of
-x

Burette.
Forbidden. Made.
0*000 c.c.
C.c.
C.c.
—
—
—
—
—
—
—
—
—
—
—
—
15-00
—
i5'°°
17-5
—
—
—
—
—
—
—
—
—
—
—
16-50
—
i 50
2-00
—
—
16-75
0-25
3 drops
16-90

c.c., probably already 5 x 0-90 = 4-5 c.c. I lower the stand
in the burette to 3-75 c.c., which makes the contents of
the graduated cup nearly as light as those of the other
cup, open the clamp, mix and wash the cups as described
above. As I know that I am very near the finish, I raise
only to the x c.c. mark.
2. I add one drop; the 1 c.c. gets quite light compared
with its partner in the other cup.
I blow now into my
rubber tube, open the clamp while blowing in order to
prevent the sample from sinking back into the flask, and
raise to the 5 c.c. mark.
This permits a better observa¬
tion than adding the drop at once to the 5 c.c. I compare
the two colours at my leisure.
The result is doubtful.
The colour seems to have neither increased nor decreased.
The next drop shows a decided decrease of colour on
comparing both cups.
I cannot go any further with
fractional titration, being probably within three drops of
the end of the assay. I open the clamp, remove the cork
and funnels after washing rod and cups with water, and
boil the contents of the flask until the colour has become
quite white and no more smell of bromine can be noticed.
I cool by water, add one c.c. of chloroform, close the
flask with my thumb, shake violently, and observe
whether the chloroform has become coloured. If not, as
it will not be if all the bromine has been evaporated, I
add one drop from the burette and shake as before.
In
the settled little drops of chloroform (the advantage of a
pointed egg-shape of the flask will show now) I recognise
distinctly a yollowish tint.
The next drop leaves me
uncertain if there is any change in colour. The third drop
shows without fail an almost complete decolouration.
The assay is finished.
By deducting the last drop and
one-half of the former drop I learn that 25 m.grms. bromine
are indicated by 3-925 c.c. of my standard solution. Each
drop of 0-05 c.c. will, henceforth, disclose (3-925/0-05
being = 78‘5) 25/78-5 or about J of a m.grm. of bromine.
The limits of accuracy depend on: (1) the least possible
number of drops for testing by chloroform; (2) the least
possible amount of chloroform, that is : (3) the least
possible volume of solution, because the more solution the
more chloroform must be given to obtain drops of sufficient
quantity for a good observation of colour.
The following table will record the results of this assay
in a better shape, + expressing increase, — decrease of
colour, ? doubtful.
Addition.
To the Whole.
Stand of
To * Made.
Allowed. Forbidden. Made.^.urette"
c.c.
C.c.
C.c. oooc-cC.c.

For the analysis of bromine I modify my apparatus as
follows :—The flask holds about 70 c.c. and has a round
bottom, if possible, egg-shape, and short and wide neck,
so that a cork with three borings may be fitted.
One of
these holes serves for a small bent glass tube, with rubber
tube and clamp attachment as described above.
Instead
of one funnel I have two, as much as possible of equal
size and of similar shape as described, each holding 10 or
15 c.c. Into one of the two cups I place a short and thin
glass-rod, bent so that the heaviest part is inside the cup,
and graduate (with the little glass-stirrer inside) for one and
for five c.c.
The tube of the other funnel is bent above
the cork, so that both iunnels will rest side by side in
equal and least possible height above the cork.
Both
tubes are now cut off, so that they reach nearly to the
bottom of the flask.
They ought to be as narrow as a
reasonably fast flow of the liquid from flask to cups will
allow.
As I could not procure funnels to satisfy me in
this respedt I shoved a narrow tube through the straight
tube, flanging it a little so that it found a support in the
conical bottom of the cup, and closed the lower opening
of the bent tube partially.
Thus, when the air is com¬
i drop = 0-05 +
0-25
—
—
—
No. 1
pressed in the flask the liquid will travel in both tubes
0-25 +
1-25
—
—
—
with tolerably equal speed. The graduated cup with the
0*50 + 2-50
—
—
—
straight tube serves for fractional titration, the other one
+
0
75
375
—
—
—
to compare the original colour with the changes of colour
—
—
—
—
0-85 p
produced by the additions from the burette to the
1-oo —
—
5-00
—
—
graduated cup.
— —
—
—
375
375
Everything being prepared, I pour 25 c.c. of my normal
..
.. 0-05 p
—
°'°5) 0.,0
—
solution of potassium bromide through one of the funnels No. 2
0-05 —
—
0-25] 3 o-io 3-85
into the flask, raise 5 c.c. or J to the corresponding mark
—
With chloroform :
—
••
••
in the cup, close the clamp, and assay in similar manner No. 3
— +
0-05
—
as described above.
?
—
0-05
—
1. I add one drop of the solution of hypochlorite of
—
—
0-05
4-00
sodium of unknown strength. A yellowish tint is noticed,
— — less the last ij drops : 0-057
faint, but unmistakable.
I am allowed to add four more
drops. I do so, and observe deepening of the colour with
3'925
every drop. Having thus spent 0-25 c.c. I am allowed to
It will be observed that the one dangerous calculation
add 1 c.c. more, or 1-25 c.c. in all. I add 0-25 c.c. at one
time, stir, and observe that the colour becomes more in this titration was the fourth of No. 1, which brought
intense by stirring.
The next 0-25 c.c. do not seem me on a not perfect observation too near to the result. I
materially to increase the colour, although it does not choose intentionally this example for pointing out the
decrease.
Therefore, I add only o-io c.c. at one time, danger of adding too much from the burette on the
note 0-85 as doubtful, observe with the next drop a observation of the first fractional titration, when the second
probable decrease of colour, which decrease becomes more cup contains still colourless liquid and offers no chance
marked with the second drop, and quite decided and for comparison of colours.
The increase of colour
unmistakable with the third. I know now that the assay becomes easily fallacious after a certain intensity has been
will be finished between 5x075 = 3-75 c.c. and 5x1=5 obtained, but not the decrease. The record of “ addition
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allowed to the whole ” ought to be based on certainty,
which may be won by another fractional titration. The
following table will explain how the titration ought to
have been made :—
Addition.
To the Whole.

To * Made.

Allowed. Forbidden.
C.c.
C.c.

C.c.

No. i

1 drop=o,o5 +
0-25 +
0-50 +
075 ?
0-85 ?
—
— —
o'05 +
O'lO +
+
0-30 ?
o'qo —
— —
C05 +
o-io ?
0-15 —
— —
I'OO

No. 2

..

..

..

..

O

b

No. 3

stand of
A

0-25
1-25
270
—
—
—
—
0-25
0-50
I'OO

—
—
—
0-25
—
—
—

—
—
—
—
—
5'°o
—
—
—
—
—
2'00
—
—
—

075
—

Made.
C.c.

—
—•
—
—

—
—
270
—
—
—
—
—

Burette.
0*00 c.c.

—
—
—
—

—
—

2-50
—
—
—

—
—

I'OO

3'5°

—
—
—
0-25

—
—
—

375

To sum up, this kind of titration is based at the
beginning on colouration, and toward the finish on
decolouration of the fraction in the cup. As long as three
drops are required to produce a decolouration, another
fractional titration may be safely undertaken; but when
already two drops change the colour decidedly, it is better
to stop and proceed to the final test with chloroform.
These remarks refer, of course, only to a standard solution
of about the strength indicated here.
The titration of the 25 c.c. obtained from the 250 c.c.
of sea-water is done in exactly the same manner as that of
the normal solution of potassium bromide, except that the
observation of the first drop from the burette requires
special attention. In the presence of iron (from the zinc)
or copper, both being under the circumstances ferrous or
cuprous salts, no bromine will be set free until they have
been converted by the chlorine into ferric and cupric
salts. Therefore, before commencing on the fractional
titration, I empty the 25 c.c. into the flask, add 1 c.c.
chloroform, also one drop from the burette, shake, and
observe whether the chloroform shows colouring. If it
does, I evaporate the drop of chloroform by boiling the
contents of the flask while keeping them in agitation,
cool, return the solution to the graduated cylinder, fill up
to 25 c.c., and titrate in the manner described above,
adding the one drop from the burette used for colouring
the chloroform to the account.
The more experienced analyst will, however, be able to
recognise the first colour without requiring chloroform,
and thus avoid boiling the solution previous to titration,
which may cause a slight loss by evaporating some hydrobromic acid, unless sodium carbonate is added. For the
titration, the solution has then to be made acid again.
Whilst by this preliminary test traces of iron, manganese,
copper, and sulphurous gas can be detedted and made
harmless, the presence of hyposulphite of zinc (formed by
the adtion of sulphurous gas on zinc) affedts the assay
more seriously, as it is less readily oxidised, completely
only when the titrated solution is boiled to evaporate the
free bromine. This causes formation of hydrobromic acid
—hence the necessity of guarding against the presence of
sulphurous gas before zinc is added. Every analyst will
judge what other substances may be present in his solu¬
tion which might interfere, and how to remove them.
It remains to state that the titration, as described, may
also be applied to a solution of zinc bromide and chloride
obtained by reducing a precipitate of argentic bromide
and chloride by zinc. But more zinc will be required than
for the redudtion of cuprous bromide and chloride. Ar¬
gentic nitrate will precipitate 5 grms. of chlorine from
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250 c.c. of sea water, while in the precipitate obtained in
the manner described there are only i| grms. For this
reason, and on account of the comparatively large volume
of the argentic chloride, it is less easy to obtain a small
volume of solution for titration.
Fehling’s method of partial precipitation by argentic
nitrate, with its difficult settling and sweetening of the
precipitate, and absence of a ready test for ascertaining
whether the bromine has been completely separated, I
leave out of consideration here.
The amount of bromine in the sea-water near the
entrance to the Bay of San Francisco, determined in the
mannerdescribed, is 6y5 m.grms. in one litre.—Proceedings
of the California Academy of Sciences, 1888.
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By T. STERRY HUNT, LL.D., F.R.S.

i. In an essay published forty years since, in September,
1848, the present writer advanced as the “ basis of a true
natural system of chemical classification ” certain views as
to elemental and polymeric types which have since played
an important part in the science of chemistry. Assuming
as the primal or fundamental type, hydrogen, H2 (of
which both water and ammonia were regarded as deriva¬
tives), and following the lead of Auguste Laurent, who
had already, in 1846, represented alcohol and ether as
derivatives of water, H20, in which one and two portions
of hydrogen respectively are replaced by C2H5,f the
hydrocarbons methane and ethane were considered as
derivatives of H2, in which one portion of hydrogen is
replaced by CH3 and C2H5. The relation between these
hydrocarbons and hydrogen, and between the correspond¬
ing alcohols and water, was then declared to be one of
homology, and these views were subsequently maintained
and enforced on many occasions.|
2. In the same essay the writer insisted on the existence
of condensed or polymeric types, the pentachlorides being
“ referrible to a triple molecule, represented by H6, while
the corresponding trichlorides form a double molecule.”
The triple molecule was further said to be represented by
the vapour of sulphur, then known only in its hexad form,
S6, the anomalous density of which, as compared with
that of oxygen, was explained as the result of polymerism
or condensation, while a similar condensation was sug¬
gested as probable in the case of ozone. The derivation
of monobasic acids from the type of water, H2Q, and the
possibility of anhydrides of these, and notably of the
nitric anhydride (soon afterwards discovered by H. Deville),
was also maintained in this essay; while bibasic and tribasic acids were regarded as derived from condensed types
corresponding to two and three molecules of water.
Hydrogen, H2, was then both the prototype and the
logue of the hydrocarbons and the chlorides, and water,
H20, of alcohols, ethers, oxacids, and anhydrides.
3. There were thus enunciated in this essay, in 1848,
two distindt and important conceptions : (x) Hydrogen,
H2, is the primal chemical type, of which water and
ammonia are derivatives, and to which both mineral and
so called organic or hydrocarbonaceous types may be
referred. (2) Besides this dual or normal type, repre* Read before the National Academy of Sciences, April 17, 1888
Reprinted from the American Chemical Journal, vol. x., No. 5.
1 Being H202 and C4H5 in the notation then in use, in which
H = 1, C = 6, and 0=8.
t “ On some Anomalies in the Atomic Volume of Sulphur, &c.,
with Remarks on Chemical Classification,” American Journal of
Science (Sept., 1848), vi., 170 to 178 ; also, “ On some Principles to be
Considered in Chemical Classification,” read , before the American
Association for the Advancement of Science, Philadelphia (1848).
Ibid., 1849, vii., 399; viii., 89 (also, v., 265 ; ix., 65 ; xlii., 206) ; and
further, “ The Theoretical Relations of Water and Hydrogen ” (1854),
Ibid., xvii., ig4, and Chemical Gazette, 1854, p. 181; also, “ The
Theory of Types in Chemistry ” (1861); American Journal of Science
xxxi., 256, and Hunt’s “ Chemical and Geological Essays ” (pp. 464
to 469).
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sented by H2, there are also condensed or polymeric types,
represented respectively by H4 and by Hg, S3, &c., the
condensation being made evident by the increased density
of the polymeric vapours. How the first of these con¬
ceptions, that of the typical relations of water and
hydrogen, after having been maintained for some years,
was at length adopted by Gerhardt, Brodie, and William¬
son, in 1851—1852, is to-day a matter of history, and is
set forth in the two papers of 1854 and 1861, already cited,
in the latter of which will be found quoted a full recogni¬
tion by Wolcott Gibbs of the writer’s claims to priority,
The second and not less important conception—-that of
condensed or polymeric types, as represented by the
higher metallic chlorides and the dense vapour of sulphur—
remained, however, apparently unnoticed by chemists
until after its re-statement in 1854, when [it was adopted
by Ad. Wurtz.
4. Meanwhile the writer, in the essay already noticed,
“ On some Principles to be Considered in Chemical
Classification ” (read in 1848 and published in 1849), had
still further considered this conception of polymerism
with increase of specific gravity, which was then extended
from vapours to solid species, and was illustrated by the
allotropic modifications of carbon and of phosphorus.
In 1853 an attempt was, moreover, made to show that the
change from a gaseous to a liquid or solid species is itself
subjected to the same general law of polymerism ; while
in 1867 it was maintained that vapours, and the liquid
and solid produces of their condensation, as in the case of
steam, water, and ice, are to be regarded as distinct spe¬
cies, the latter two being polymeric or allotropic forms of
water vapour; in a word, that all changes of state or
condition in bodies are essentially chemical in their
nature.* Similar views as to the chemical relations of
gaseous, liquid, and solid species were thirty years later,
in 1883, set forth by Prof. W. Spring, of Liege,J to whom
my earlier discussions of the subject were unknown.
Continuing the line of inquiry thus begun, and followed
at intervals during forty years, it is now proposed to con¬
sider briefly the relations of gaseous, liquid, and solid
species to temperature and pressure, together with the
phenomena of allotropism, of specific gravity, of hardness,
and of chemical indifference; all of which, as we have
elsewhere maintained, are intimately related to and de¬
pendent upon the principle of condensation then
enunciated.
5. All chemical change, of which this polymerism or
condensation is but one manifestation, is subordinated to
simple relations of weight and volume, which are most
evident in the case of volatile and gaseous species. Welldefined gases, such as hydrogen, nitrogen, oxygen, carbon
monoxide, and methane, undergo, through a wide range
of temperature, a constant regular change of volume,
amounting for each degree centigrade to
of their
volume at o°. Their coefficient of expansion not being
sensibly affeCted by considerable variations of pressure
(which, according to Boyle’s or Mariotte’s law, the tem¬
perature being constant, causes the volume to vary
inversely as the pressure), it follows that if we know the
weight of a volume of such a gas at any given temper¬
ature and pressure, it is easy to calculate what its weight
should be at any other temperature and any other
pressure ; as for example at o° and 760 m,m., which are
assumed as the standards in studying gases and vapours.
These regular and constant variations in the weight and
volume of a species under changes of temperature and
pressure characterise the perfect or ideal gaseous state of
matter. This is, however, known to us only within cer* “Theory of Chemical Changes and Fquivalent Volumes,” 1853 :
American Journal of Science, xv., 226; L. E. and D. Philos. Mag.,
(4), v., 26; and in German translation, Chem. Centralbl., 1853, 849 ;
also, “ The Objedts and Methods of Mineralogy ” (186?), American
Journal of Science, xiii., 203. These two papers are reprinted in the
author’s “ Chemical Essays,” 426 to 437 and 453 to 458. See also “ A
New Basis for Chemistry,” &c., §§ 20 to 22.
+ “ Sur l’Elasticite parfaite des Corps Solides chimiquement de¬
finis.” Bull, de l’Acad. Roy. de Belgique (2), vi., No. 11.
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tain limits, since recent experiments have shown that the
gases mentioned above are by the combined aCtion of
cold and pressure reduced to the state of liquids which,
although still more or less compressible, are not subject
to Boyle’s law, and, moreover, often present great and
rapidly increasing coefficients of expansion by heat,—a
point especially noticeable in liquids as they approach the
critical point beyond which they pass, under great
pressure, into dense vapours.
6. The ideal liquid, like the ideal gas, has a regular
rate of thermic expansion, the coefficient of which, how¬
ever, varies for the different species, and is apparently
(like its compressibility) closely connected with the
degree of condensation ; that is to say, with the interval
by which it is removed from the normal gaseous species
with which it is connected through dense vapours o
higher integral weight. Water and mercury are, within
considerable ranges of temperature, nearly ideal liquids.
The ideal solid is, like the ideal liquid, permanent through
considerable ranges of temperature, within which it has
a regular coefficient of expansion of heat.
It is some¬
times more and sometimes less condensed than the
corresponding liquid species; thus ice is considerably
lighter than water, and solid bismuth is lighter than the
fused metal, while in the greater number of cases the
solid is heavier than the corresponding liquid species.
For such liquids as become denser in solidification, it is
well known that pressure augments their temperature of
fusion. Amagat, in accordance with this principle, has
reversed the well-known experiment of liquefying ice by
pressure, and has effected the solidification of carbon
dichloride (hitherto known only in a liquid form) by a
pressure of 900 atmospheres at io°; while benzene, which
under standard pressure crystallises only at 0°, is solidified
at 220 under 700 atmospheres. There is probably, how¬
ever, according to Amagat, “ a temperature above which
solidification cannot be effected by any pressure ; that is
to say, a critical point of solidification, as there is appa¬
rently a temperature below which the body remains solid
under the feeblest pressure.”*
On the other hand, it appears from many experiments
that, in the language of W. Allen Miller, “ there exists
for every liquid a temperature at which no amount of
pressure is sufficient to retain it in liquid form.”f In
other words, all such liquids and solid species, if stable,
—that is, not thereby undergoing heterogeneous dissocia¬
tion,—when heated under sufficient pressure to a temper¬
ature which for each is called its critical point, pass, with
a comparatively small augmentation of volume, into the
condition of very dense vapour or gas. The distinction
between liquid and gas just above the critical point is,
according to Andrews, impossible, and, in the language
of Ramsay and Young, “ would also disappear below the
critical point, were it possible to follow the continuous
change from liquid to gas.”j; In faCt, the passage from
the perfect or ideal gas proceeds through successively
denser unstable polymeric gaseous or vaporous species,
often more or less intermingled with one another, and
perhaps also through unstable liquid species, into the
ideal liquid or the ideal solid species.
7. We assume for the unit of volume in chemistry
1000 c.c., or 1 litre, and for the unit of weight that of this
volume of hydrogen at 0° and 760 m.m., which equals very
nearly o'o8g6 grm., or, according to the determination of
Regnault in the latitude of Paris, o-o8g578 grm. In hy¬
drogen, which through a wide range of temperature and
pressure retains the properties of a perfect or ideal gas,
we have a standard of weight upon which is built the
stochiometry of modern chemistry. The weight of this
volume of hydrogen, at the temperature and pressure
named, being taken as unity (H = 1), that of a like volume
of oxygen gas under the same conditions is approximately
16, or, more nearly, 15-96 ; that of nitrogen being 14, and
* Cornptes Rendus de l’A cad. des Sciences, July 18, 1887.
\ Miller, “ Chemical Physics,” 3rd edition.
t L. E. and D. Philos. Magazine (5), xiii., 548.
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that of chlorine 35-5. If now we bring together, under
these conditions of temperature and pressure, 2 litres of
hydrogen and 1 litre of oxygen gas, no change takes place
until by the intervention of flame or the eledtric spark, or
more slowly by the acStion of spongy platinum, their union
is effe&ed, with dissipation of radiant energy.
The produd of the integration of the two gases may exist at o°
either as solid ice or as liquid water. This latter at 100°,
overcoming the atmospheric pressure of 760 m.m., passes
into water vapour, which at higher temperatures is subjed
to the common law governing the thermic expansion of
gases, but at length reaches a point at which at standard
pressure it undergoes heterogeneous disintegration, being
resolved into its constituent gaseous elements. The weight
of a litre of water vapour is the sum of the weights of a
litre of hydrogen and half a litre of oxygen, the volume
of the latter, as well as the specific charaders of both,
having in the ad of integration been lost in that of a new
species, so that the weight of a litre of hydrogen at o°
and 760 m.m. being unity = i'oo, that of a litre of water
vapour reduced by calculation to the same standard tem¬
perature and pressure = 8'g8. But as the combining
weight for water vapour—or, in other words, its integral
weight—is found to be twice that number, or 17^6, its
volume is represented by 2 litres. It is thus, in the
language of A. W. Hofmann, dilitral.
When, in the
older notation, the volume of eight parts of oxygen was
assumed as the unit, 0 = 8, water vapour, then written,
H203, was said to consist of four volumes of hydrogen
and two of oxygen condensed into four volumes of
vapour.
(To be continued).
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referred to in a previous report, has had its influence (as
we should have expected) on the character of the waters.
They have, however, throughout been of excellent quality.
Of 175 samples examined during September, 165 were
found to be absolutely free from any trace of visible sus¬
pended matter.
We are, Sir,
Your obedient Servants,
William Crookes.
William Odling.
C. Meymott Tidy.

CORRESPONDENCE.
NOTE

ON

A

NEW

TEST

FOR

IRON.

To the Editor of the Chemical News.
Sir,—In the article appearing under this heading in this
week’s issue of the Chemical News (vol. lviii,, p. 170),

transcribed from the Journal of Analytical Chemistry, it
is stated that the blue solution produced by the addition
of strong hydrochloric acid to a cobalt salt becomes green
in the presence of a trace of a ferric salt, of which 0-03
m.grm. can be thus detected.
I find that the presence of cobalt is needless, as the
well-known yellow colour produced by the addition of
strong hydrochloric acid to a ferric salt is quite distinct at
this degree of dilution.
Further, it is stated that the
green colour is probably not due to the mere mixing of
the blue and yellow solutions, for other yellow solutions
fail to give the green. This I cannot endorse, as I obtained
the green colour using such diverse yellows as platinic
chloride and potassium bichromate.
I may mention that strong hydrochloric acid is an
extremely delicate test for cobalt itself, I having detected
a minute trace in a sample of tin by its means.—I am,
&c.,
Bertram Blount.

ANALYSIS

OF

FERTILISERS.

To the Editor of the Chemical News.
To General A. De Courcy Scott, R.A.,
Water Examiner, Metropolis Water Act, 1871.
London, October 6th, 1888.
Sir,—We submit herewith the

results of our analyses
of the 175 samples of water colleded by us during the past
month, at the several places and on the several days indi¬
cated, from the mains of the seven London Water Com¬
panies taking their supply from the Thames and Lea.
In Table I. we have recorded the analyses in detail of
samples, one taken daily, from September 1st to Septem¬
ber 30th inclusive. The purity of the water, in respedt to
organic matter, has been determined by the Oxygen and
Combustion processes; and the results of our analyses by
these methods are stated in Columns XIV. to XVIII.
We have recorded in Table II. the tint of the several
samples of water, as determined by the colour-meter
described in a previous report.
In Table III. we have recorded the oxygen required to
oxidise the organic matter in all the samples submitted
to analysis.
The analyses of the waters of the past month show them
to have been of high quality, a manifest reduction in the
dissolved organic matter being apparent. Thus, during
August, the average oxygen required per gallon for the
1 hames-derived waters when examined by the oxygen
process was 0-071 grain, whilst for September it was 0-043
grain. In like manner the organic carbon shows a reduc¬
tion from 0-120 grain per gallon in August to 0-104 grain in
September. The unusual meteorology of the Summer,

Sir,—I am at present working on the above subjedt, and
as Mr. Firby (Chemical News, vol. lviii., p. 170) has

drawn attention to the high results obtained in estimating
phosphate of lime by the magnesia method, I would like
now to give a few of my preliminary results on this branch
of the investigation, instead of waiting until it is finished.
The dissolved manures which the experiments were
carried out on were manufactured from Curacao, Aruba,
Canadian, Carolina, and Belgian phosphates, bones, and
a variety of ammoniated materials, and in all these cases
my experience goes to show that either there is no silica
soluble in hydrochloric acid or in water, or, what comes
to much the same thing, it has no effedt on the phosphate
determination.
The experiments this is based upon are as follows :—
1. 50 grains pyrophosphate of magnesia, obtained from
estimations of “ soluble phosphate,” was treated with hot
dilute hydrochloric acid, boiled, the insoluble residue
filtered off, washed, and ignited ; it weighed 0-03 grain.
2. no grains obtained from estimations of “ total
phosphate ” treated in same manner gave 0-15 grain
insoluble residue.
When one remembers that there was some of the filterash left in the precipitates, these figures do not leave
much room for silica, and no chemist will deny that if
there had been any silica precipitated it would have
become insoluble in dilute hydrochloric acid.
Fresenius points out (“ Quantitative Analysis, 7th Ed.,
page 366) that it is not safe to evaporate a hydrochloric
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acid solution of a phosphate to complete dryness, as pyrophosphoric acid is formed at temperatures below 150° C.
Has Mr. Firby remembered this when he got a difference
of 45 per cent ?
It may be that in some rare cases there is soluble silica
enough to give results so much above the truth, but I am
perfeiftly satisfied it is not in a fertiliser made from any of
the raw materials mentioned.
Mr. Firby’s letter is apt to lead one to the conclusion
that the majority of estimations of soluble and total phos¬
phate are by far too high, and thus tells very sorely and
unfairly against the manufacturer, as the above two ex¬
periments show—at least, so far as my firm’s articles are
concerned.—I am, &c.,
Alex. Buchan, F.I.C.
Port Dundas Chemical Manure Works,
Glasgow, Oft. 11, 1888.

CHEMICAL NOTICES FROM
SOURCES.

FOREIGN

I Chemical News,
1
Oft. ig, 1888.

Industrial Society of Mulhouse.—Session of April ix.
—M. Paul Werner sent in a paper on the colouration of
aniline if exposed to the air, which he finds is due to an
absorption of oxygen under the influence of light.
Session of May g.
A discussion took place on the priority of L. Schwartz
as the inventor of garanceux, a matter which has no
longer any practical interest.
Extraordinary Session, May 23.
M. Maurice Prud’homme sent in an account of a tartar
emetic resist under tannin aniline steam-colours. This
communication should have been made in July or
September, 1881.
Session of June 13.
The Committee was engaged in revising the list of
prizes to be offered.
A New Series of Colouring-matters for Cottons.—
A. G. Green.—From the Journal of the Society of Chemical
Industry.
The Action of Sulphur and Chloride of Sulphur on
Oils.—T. Bruce Warren.—From the Chemical News.
Pressure-Tubes, their Use and Construction.— H.
Warren.—From the Chemical News.

Note.—Alldegrees of temperature are Centigrade unless otherwise
expressed

The Compounds of Ammonia with Selenium
Dioxide. — C. Cameron and J. Macallan. — From the
Chemical News.

Moniteur Scientifique, Quesneville.
Series 4, Vol. ii., August, 1888.
The Hermite Process of Electrolytic Bleaching.—
C. F. Cross and E. J. Bevan.—From the Journal of the
Society of Chemical Industry.
Manufacture of Cement with Lime Mud (Rigby’s
Process).—J. S. Rigby.—From the Journal of the Society
of Chemical Industry.
On Levulose.—A. Herzfeld.—From Liebig's Annalen.

Iodide of Starch.—H. Stocks.—From the Chemical
News.

Zeitschrift fur Analytische Chemie.
Vol. xxvii., Part 4.
Determination of Nitric Acid.—Dr. H. Wilfarth.—
This memoir cannot be reproduced without the accom¬
panying illustrations.

Determination of Sugar in Liqueurs, Confectionery,
and Chocolate.—F. Rathgen.—The first test to be
applied to a liqueur or an article of confectionery is to heat
the aqueous solution with a little copper sulphate and
soda-lye. If there is no precipitate of cuprous oxide, or
but a slight one, we may polarise at once. In the presence
of appreciable quantities of inverted sugar or glucose the
inversion process of Clerget is recommended. Many kinds
of confectionery require special procedures. The solutions
The Isomers of Tannic Acid.—Hugo Schifif.—From must generally be decolourised with aluminium hydroxide
Liebig's Annalen.
and charred blood. In gum lozenges the sugar cannot be
The Proportion in which Chloride of Lime Loses I determined by a polaristrombometric process, since the
its Active Chlorine if Kept at Different Tempera¬ optically active gum cannot be completely separated by
tures.—John Pattinson.—From the Journal of the Society means of alcohol. In “ caramels ” an accurate determina¬
of Chemical Industry.
tion of saccharose is not practicable, as glucose is present
Recovery of Sulphur from Alkali Waste by Means to the extent of about 16 per cent.
of the Gases from Lime-kilns.—Alexander Chance.—
Determination of Sulphur in Cokes.-—L. Blum.—
From the Journal of the Society of Chemical Industry.
Already noticed.
Saccharine or Coal-tar Sugar.— Ch. Girard.—
Determination of Fatty Matter in Linseed Cake.—
Passages are quoted from Dr. Fahlberg, in which he R. Klopsch.—In a linseed cake containing 11 per cent of
evidently contemplates the use of saccharine as a means fat two successive analyses gave only 4^5 and4^8 percent.
of enabling glucose to be passed off as cane-sugar. The In searching for the cause the author found that prolonged
important fact is mentioned that bees, flies, &c., refuse to desiccation with heat renders the fatty matter insoluble
taste saccharine, and even avoid it. A burlesque patent in ether. The author recommends that the drying pro¬
specification by a Dr. Fahlhriigel, of Reklamendorf (or, in cess should not be prolonged beyond three hours.
English, “ Puffingthorpe ”), appears in a supplement to
Concluding Remarks on the Application of the
the Berlin Berichte. It is proposed to recover saccharine
Knop-Wolf Method in the Analysis of Soils.—Dr. A.
n great cities by collecting the excreta, extracting them
Baumann.— The author recommends all chemists who
with petroleum ether, and distilling off the liquid.
are not yet convinced of the worthlessness of the KnopReport to the Prefect of Police on the Introduction Wolf process to apply it carefully and exactly, as prescribed
of Saccharine into Alimentary Matters.— Dujardin by Knop, to three lots of soil, one of 200 to 300 grms.,the
Beaumetz.
quantity which Knop formerly used and recommended,
Analysis of Nitrogen Chloride.—Dr. Gattermann.— one of 100 grms., which Knop now thinks the proper
The formula resulting from the author’s analysis is NCI3. quantity for use, and one of 10 grms.
The compound may be violently exploded by the action
Qualitative Separation of Gold and Platinum from
of the sun or of the magnesium light, but it never ex¬ Arsenic, Antimony, and Tin.—Dr. L. L. de Koninck
plodes in darkness or on gloomy days.
and Dr. A. Lecrenier.—Already inserted.
On the Limited Sensitiveness of Indicators and on
Some Qualitative Reactions. — E. Dietrich. — The
author shows that for sulphuric and hydrochloric acids
blue litmus, and still more blue alkanet, are more sensitive
than tropeolin and Congo red. For potassa the most
delicate reagents are red alkanet and logwood.
For
ammonia the same two reagents and rosolic acid take the
first rank.
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Determination of Carbon in the Irons of Commerce.
—L. L. de Koninck.—Already inserted.
Determination of Fat in Milk and Cream.—Dr.
Werner Schmid.—The author takes a test-tube of about
50 c.c. capacity, graduated in tenths of a c.c., introduces
5 c.c. of cream or xo c.c. of milk, accurately measured,
adds 10 c.c. of strong hydrochloric acid, boils, with
shaking, until the liquid turns dark brown, cools by placing
the tube in cold water, adds 30 c.c. of ether, shakes round,
lets stand, measures the volume of the ethereal solution,
draws off 10 c.c. with a pipette, evaporates down in a
weighed porcelain capsule on the water-bath, and finally
in an air-bath at ioo°. He then weighs and calculates for
the original quantity of the ethereal solution. If the pro¬
cess has been rightly conducted the ether separates from
the aqueous solution clear, without the slightest turbidity.
The ethereal solution, as it flows out of the pipette,
should not show any watery drops.
The results are
perfectly accurate, and differ from each other and from
the ordinary gravimetric methods by less than one-tenth
per cent. The operation requires at most fiteen minutes.
An Aspirator with Constant Outflow.—Otto Binder.
—This paper cannot be reproduced without the accom¬
panying figures.
Safety-Retort for the Preparation of Gas.—N. von
Klobulow.—This memoir also requires the accompanying
illustration.
Molnar’s Equably-working Sudtion Apparatus.—
Von Klobulow. — The author shows that Molnar’s
apparatus is in principle identical with his own “ Airpump Regulator, described in Zeit.f. Anal. Client., xxiv.,

P-399Two Measuring Instruments with Patent Cocks.—
Greiner and Freidrichs.—Unintelligible without the three
accompanying figures.
Official Proclamation on the Examination of
Colours, Yarns, and Tissues for Arsenic and Tin.—
An account of the methods for such investigations which
are now legally compulsory in Germany. The processes
given will be inserted as early as possible.
(
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the edge of the crucible only so far that it may be grasped,
passes through a very small lateral opening in the edge
of the lid, and is weighed along with the crucible and lid.
The charge is ignited, the crucible being covered,
beginning at the side, and continuing to ignite with the
crucible placed in a slanting position. The ash is crushed,
if necessary, with the platinum rod, the crucible is let
cool, and a further portion of the substance is added and
treated as above. When a sufficient quantity of the ash
has thus collected, the entire mass is ignited at a higher
temperature. For the completion of the incineration, if
nitric or sulphuric acid is inadmissible, the crucible is let
cool down to about the boiling-point of water, and so
much water is added drop by drop along the side of the
crucible that on stirring with the wire all the soluble salts
are dissolved.
Any carbonaceous matter remaining is
brought to the sides of the crucible, the small quantity of
water is cautiously evaporated away, and the whole is re¬
ignited.
Incineration of Coke and Graphite.— Fr. Stolba
(Listy Chemicke) recommends the addition of silver
powder, prepared by the reduction of silver chloride in the
moist way. Finely ground graphite or coke is mixed with
an equal weight of pulverulent silver and heated to redness
in a platinum crucible. Fusion of the silver must be
avoided. In this manner the combustion is very rapidly
effected.
Viscosimeter.—S. M. Babcock.—From the Journal
of Analytical Chemistry.
Influence of Organic Bodies upon Iodometric
Determinations.—J. Klaudie (Listy Chemicke).—Fatty
acids and sugar have no effect. Aldehyds, phenols, gallic
and tannic acids consume considerable quantities of sugar.
This circumstance must be remembered in the examination
of waste waters.
The Methods of the Mechanical Analysis of Soils.
— T. B. Osborne.— From the Journal of Analytical
Chemistry.
The Structure and Use of Scientific Balances.—G.
Schwirkus, Th. Thiesen, and A. Springer.—These papers
are merely mentioned.

Determination of the Specific Gravity of Large
The Vapour-tension of Mercury.—W. Ramsay and
Solids.—O.
Kleinstuck.—The author proposes as pyknoSidney Young. — From the Journal of the Chemical
meter a wide cylinder with a polished edge, closed with a
Society.
glass plate, ground to fit.
The Absorption of Watery Vapour from Moist
International Areometer.— F. Spence. — From the
Air by Solids.—T. Ihmori.—Metal coated with shellac |
Chemical News.
varnish takes up much moisture, but little water is pre¬
Prevention of the Regurgitation of Absorbent
cipitated upon burnished metal. Oxidised metallic sur¬
faces take up relatively much water and lose it again only Liquids.—K. J. Bayer (Chemiker Zeitung).— For this
partially in dry air. Rock crystal, if properly cleansed, purpose the author connects the generator with the ab¬
sorbent vessel by means of a bulb-tube drawn out to a
takes up little water.
Platinum, if cleansed with leather,
absorbs no water. Hence the metallic parts of balances capillary at its exit end.
should be platinised wherever possible ; the use of shellac
Apparatus for the Detection of Small Quantities of
varnish is very disadvantageous. The use of agate in the Carbonic Acid.—O. Rossler.
beams of balances should be avoided.
A Mill for Comminuting Minerals for Analysis.—
Simplification of the Calculation of Analyses.—E. K. Zulkowsky.—Both these papers require the accom¬
A. Uehling.—The author proposes that as many grms. of panying figures.
the substance in question should be taken as the precipi¬
tate to be weighed contains per cents of the compound to \7[7anted, Second-hand Ironwork for Pyrites
be obtained.
* ’
(lump) Burners—must be in good condition.—Address, with
On the Corrections of Analyses.—W. A. Dixon.— sketch, stating price, to Box 888, Chemical News Office, Boy Court,
Ludgate Hill, London, E.C.
From the Chemical News.

DUHMKORFF’S
INDUCTION
COIL
The Incineration of Organic Matter. — Processes
J-'- wanted. Must give at least 3-inch spark. Send full particulars,
devised by Alex. Kobrich and H. Kronberg, and both
name of maker, and original price to Bernard Dyer, 17, Great Tower
taken from the Chemiker Zeitung. The Kronberg process Street, London, E.C.
is as follows :—In order to incinerate substances which,
y R .
J .
S .
MERRY,
during incineration, swell up strongly like sugar or defla¬
grate slightly or give off dust like the salts of the organic
ASSAYER AND ANALYTICAL CHEMIST
nitro-acids, the author weighs off a portion of the pul¬
SWANSEA
verised sample in a glass tube which can be stoppered,
and transfers it to the platinum crucible in such small ;
T70R SALE. — The Chemical Gazette.
portions that no tumefaction or dispersion of ashes can |
Complete Set (unbound and uncut), 17 volumes; from Novem¬
take place. The crucible contains, as a stirring-rod, a ber, 1842, to December, 1859.—Address, “ Publisher,” Chemical
short thick straight platinum wire, which projects above j News Office, Boy Court, Ludgate Hill London, E.C
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Cerium Salt of Chinoline.

CHEMICAL
Vol. LVIII.

NEWS,

No. 1509.

ON A
RE

FOR SEPARATING

PIG-IRON,

STEEL,

CARBON
&c.

By T. W. HOGG.

The most accurate methods that have been proposed for
the determination of carbon in steel, pig-iron, and other
ferro-carbon alloys, are those in which the carbon is first
separated in a state of proximate purity, and afterwards
burnt in a current of oxygen.
In order that this separation may be effected it is simply
necessary to treat the particular ferro carbon alloy with
some salt whose base can either be substituted entirely,
or where the salt can be reduced to some lower compound
by the iron present in the alloy; the carbon not taking
any part in the rea&ion is left behind as such, and may
be filtered off for further treatment.
It is obvious that quite a considerable number of salts
are capable of effedting this separation, and a great many
have been recommended for the purpose, but none of
them have given such general satisfaction as a neutral solu¬
tion of cupric chloride. However, even this cupric chloride
possesses one objectionable quality,—the decomposition
of the alloy is accompanied by the production of cuprous
chloride, and, as this is comparatively speaking an inso¬
luble compound, it is necessary to provide against its
precipitation: this is accomplished by adding an abun¬
dance of concentrated hydrochloric acid, or by having
present in great excess a saturated solution of some salt
such as sodium or ammonic chloride.

199

After weighing the requisite quantity of the alloy, and
placing it in a beaker, sufficient cupric chloride is added to
cover the borings to the depth of about half an inch, and
then a considerable excess of the ferric chloride solution
is added ; after about five minutes’ stirring the beaker is
placed upon a lamp and heated gently up to boiling-point,
and if the borings have been in the proper state of fineness
the decomposition will be completed within twenty
minutes, and, after adding a few drops of hydrochloric
acid, to prevent the precipitation of basic compounds, the
carbonaceous residue may be filtered off, and washed
prior to further treatment.
In dealing with alloys containing silicon up to
about 4 per cent, the carbon should always be filtered off
as soon as the alloy is quite decomposed; it is a common
occurrence to allow the borings and the cupric chloride to
stand all night, and, if this is done, the silicic acid which
results from the oxidation of the silicon, and which at
first passes almost entirely into solution, is often partially
precipitated in the gelatinous condition, with the result
that the filtration becomes very tedious.
Newburn Steel-Works,
near Newcastle-on-Tyne.

ON

A CERIUM

SALT

OF

CHINOLINE.

By GREVILLE WILLIAMS, F.R.S.

I have shown in my “ Researches on Chinoline and ts
Homologues,”* and “ Researches on Isomeric Alkaloids,”!
that /3-lutidine and chinoline form double salts with gold,
copper, cadmium, uranium, platinum, and palladium, and
I find that they do so with some of the metals of the cerite
earths. Didymous sulphate forms a double salt with /3lutidine, but I have not yet succeeded in obtaining the
corresponding lanthanous salt. The didymium salt is not
easily prepared in a state of purity. The most beautiful
double salt of the cerite earths that I have seen is that
On
Whatever plan may be adopted, this insolubility of the formed with nitrate of chinoline and ceric nitrate.
mixing
moderately
concentrated
solutions
of
the
two
cuprous chloride is always troublesome, and occasionally
proves an intolerable nuisance ; and it is the objeft of this salts, glittering orange-red rhombic plates of the double
short paper to draw attention to a reaction familiar to nitrate of cerium and chinoline form at once. The salt
every chemist by means of which this inconvenience may be obtained in superb crystals by slow evaporation of
a dilute solution. The alkaloid from cinchonine, and that
may be entirely removed.
When a solution of ferric chloride is added to cuprous prepared synthetically by Skraup’s process, give products
chloride an immediate change takes place, cupric chloride similar in appearance. The air-dried salt is anhydrous.
The ceric nitrate used was prepared from oxide which had
and ferrous chloride being formed.
been separated from lanthana and didymia by fusion with
The ferric chloride solution may be utilised in different
ways by the operator; he may conduct the analysis by nitre. On heating the double salt it fuses readily, giving
means of cupric chloride as usual, and at the end decom¬ off red fumes and a powerful odour of nitrobenzol. This
pose the cuprous chloride by adding sufficient ferric last fa<5t is interesting, and reminds us of Dewar’s trans¬
chloride, or he may add this salt as soon as the mixture formation of chinoline into aniline. Great care has to be
of metallic copper and carbon is obtained. A little gentle taken in determining the ceric oxide by ignition of the
heating, aided by a few drops of hydrochloric acid, will double salt, as it is liable to deflagrate; and it is better
suffice to cause the whole of the metallic copper to be to mix the salt previously with a known weight of sulphate
of barium or silica. Even with this precaution I have
dissolved by the ferric chloride.
met with considerable variations in the estimations. The
The ferric chloride may be used in a still more advan¬
tageous and economical point of view ; it will itself, as is following numbers were obtained on analysis.
I. 0-2955 grm. gave 0-0654 grm. ceric oxide.
well known, decompose most ferro-carbon alloys, but not
II. 03547
„
0-1257 „
„
without some loss of carbon ; but if a small proportion of
III.
0-4581
„
0-1050
,,
,,
cupric chloride be present this loss is entirely prevented.
IV. 03972
„
0-1364 „
„
The decomposition proceeds entirely through the medium
V. 03145
,,
03288 C02 and 0*1040 H20.
of the copper salt, which is at first reduced and then re¬
formed at the expense of the ferric chloride.
or, per cent—
IV.
V.
III.
I.
The ferric chloride should possess a sp. gr. of about
II,
130, and the copper salt 135, but so long as these solu¬
28-03
Carbon
tions are kept pretty concentrated the exadt strength is
2-25
Hydrogen
not a matter of very great consequence ; a little ammo¬
Nitrogen
nium hydrate should be added to neutralise any excess of
Oxygen
..
free acid that might be present. The ferric chloride will
Cerium
..
18-00
18-44
18-66
18-60
dissolve ferric hydrate long after all free acid is neutralised,
agreeing with the formula Ce(N03)+.(C9H7N.HN03)2, as
so that it is best to try the mixture with a high carbon
steel, and ascertain whether there is any indication of the
* Trans. Roy. Soc. Edin„ xxi., Part 3.
I Proc. Roy. Soc, Lond., xiii., 303.
evolution of hydrocarbons.

Crystalline Subsulphide of Iron and Nickel.
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will be seen on comparing the mean of the results with
the theoretical numbers :—
Mean.

Carbon .
Hydrogen ..
Nitrogen
Oxygen .
Cerium .

28*03
2*25
—
—
18*43

27*96
2*07
I4’5°
37*28
18*19

216*0

C18

i6*o

hi6
n8

112*0
288*0
140*5

0i8

Ce

772*5

100*00

The ceric oxide obtained in the above determinations
was always of a rich orange colour when hot, and yellow
with a faint apricot tint when cold.

A

CRYSTALLINE

SUBSULPHIDE

AND

OF

IRON

f Chemical News,

l

Odt. 26, 1888.

quite accordant, and agree with a compound of the general
formula RsS. The ratio of the metals is, roughly, two of
iron to one of nickel and copper, and it will be seen, from
the theoretical composition which I have calculated on
that assumption, that the results of analysis do not vary
very much from those calculated.
From a chemical standpoint this compound is of great
interest, as it distinctly illustrates the hexatomic character
of sulphur, and to the best of my belief is the only known
sulphide of similar composition.
The manner of occur¬
rence is in small cubical crystals, forming fern-like aggre¬
gations, in the cavities in the concretions in the furnacehearth.
I think it is quite probable that analogous compounds
will be formed in copper-smelting ; and I would be pleased
to receive samples of any similar product from anyone
whose attention may be directed to this note.—Trans¬
actions of the American Institute of Mining Engineers.

NICKEL.

By J. B. MACKINTOSH,
Lehigh University, South Bethlehem, Pa.

REPORT

OF THE

COMMITTEE ON INDEXING

CHEMICAL

LITERATURE.*

Some months ago I received a sample of a highly crystal¬

line product occurring in the hearth of the shaft-furnace
used in smelting the roasted nicoliferous pyrrhotite at
Mr. Joseph Wharton’s Works, near the Gap Mine,
Lancaster County, Pa.
Mr. Wharton first observed this product in cavities in
the concretions in these furnaces about the year 1870,
and published a description of it in that year.* Thinking
that it might show some analogy to meteoric iron he sent
the present sample to Mr. George F. Kunz, who turned
it over to me, with the request that I should analyse it at
my convenience. The results do not show the expected
analogy, because the sulphur in meteoric iron is combined
as FeS, while in this product there is only one-sixth the
necessary amount of sulphur, which, however, seems to
be combined with all the metallic elements present, form¬
ing a subsulphide of definite composition. I am informed
by Mr. Wharton that he has had for a long time the
sample which I have analysed, and that it probably is
about the same age as that which he first described. It
is worthy of note that the material does not show any
signs of oxidation, but that the crystals preserve a brilliant
metallic lustre.
The first two analyses, made by Mr. J. Voigt, are those
given by Mr. Wharton in his paper above referred to; the
third is the analysis I have just completed.

The Committee on Indexing Chemical Literature
respectfully present to the Chemical Section its Sixth
Annual Report.
By the liberality of the Association the Committee
secured 500 copies of the Report for 1887, and these were
distributed through the Secretaries of the American
Chemical Society, the London Chemical Society, and the
Washington Chemical Society, and direCtly by the Chair¬
man of the Committee. The Provisional List of Abbre¬
viations of Titles of Chemical Journals which formed
Appendix B to the Report was received by chemists with
general approbation, and was reprinted in the Proceedings
of the American Association for the Advancement of
Science, Chemical News (London), American Chemical
Journal (Baltimore), Journal of Analytical Chemistry
(Easton), Journal of the American Chemical Society (New
York), and was favourably noticed in the American Journal
of Science (New Haven) : this practically ensures its
adoption.
During the year just closed the “ Index to the Litera¬
ture of the Spectroscope,’’ by Dr. Alfred Tuckerman, has
been published by the Smithsonian Institution. This
forms a work of about 400 pages, and contains 3829 titles
by 799 authors.
“The Table of Specific Gravities for Solids and
Liquids,” by Prof. F. W. Clarke, is now in the composi¬
Voigt. OctaGranular
Mackintosh,
hedral crystals.
mass.
Cubical crystals.
tor’s hands, and will soon be published by the Smithsonian
Institution. This work is really a new and completely
Cu
..
..
1*85
174
2*20
revised edition of Part I. of the original “ Constants of
Ni, Co
..
25*22
28*20
26*16
Nature.”
Fe ..
..
64*10
62*50
61*685
An “ Index to the Literature of Columbium,” by Prof.
S
..
..
8*90
7*60
8*305
Frank W. Traphagen, has been completed and accepted
Si02..
..
—
—
0*56
by the Committee, who recommend its publication by the
Smithsonian Institution.
100*07
100*04
98*91
Dr. H. C. Bolton has compiled a “ Bibliography of
Theoretical for Fe4NiaS.
Chemistry
for 1887,” which is also in the hands of the
Ni.31*29
Smithsonian Institution.
Fe.60*12
Several chemists project indexes, and have made more
S.
8*59
or less progress on them. Mr. Arthur A. Noyes is engaged
on an Index to the Literature of Ethylene; Prof. William
100*00
P. Mason volunteers to index Methane; Mr. William
In my analysis there is a small amount of silica which Rupp undertakes to index Caesium and Rubidium ; Prof.
is present in mechanical admixture, in the form of slag or Traphagen plans to index Tantalum ; Dr. H. C. Bolton
furnace-lining. The deficiency in the analysis is due to has in preparation a “ Bibliography of the History of
the other constituents of this admixture. In the granular Chemistry, including Biography and Bibliography ” ; and
mass the sulphur is deficient ; but as it was a granular Dr. Alfred Tuckerman is engaged in indexing the literature
mass, on which the octahedral crystals were imbedded, it to Thermo-dynamics.
could not be expected to be a definite compound. In the
Several bibliographies merit brief mention : Dr. Jesse
case of the other two analyses, however, both made on
P. Battershall’s “ Food Adulteration and its Detection ”
crystalline material of approximate purity, the results are
* American Journal of Science, vol. xlix., p. 365, “ On Two Pecu¬
liar Products in the Nickel Manufacture.”

* From advance sheets of Proceedings of the American Associa¬
tion for the Advancement of Science, Cleveland Meeting, August,
1888.

Co*!c£^r}

^ ustralasian A ssociation jor the A dvancement of Science,

(New York, 1887) contains an Appendix with the title—
“ Bibliography including Periodicals, Reports, and Gene¬
ral Works chronologically arranged.”
This includes
about 275 titles. The “ Second Annual Report of the
N. Y. State Dairy Commissioner ” (1886) contains a
Bibliography of Milk, by Mr. Edward W. Martin (pp. 156
to 170), and a Bibliography of Butter, adulterations,
testing, &c., by Prof. Elwyn Waller, assisted by E. W.
Martin and others (pp. 283 to 290).
Brof. Wm. H. Seaman calls the attention of the Com¬
mittee to several lists of United States Patents which
relate more or less to applied chemistry. These lists on
subjects indicated by their titles are found in the following
works :—Charles Thomas Davis, “ Manufacture of Lea¬
ther” ; the same, “ Practical Treatise on the Manufacture
of Bricks, Tiles, and TerraCotta ” ; the same, “ Treatise
on Steam Boiler Incrustations ” ; the same, “ Practical
Treatise on the Manufacture of Paper ” ; Wm. T. Brannt,
“Treatise on Animal and Vegetable Fats and Oils.”
These are all published in Philadelphia, 1884 to 1887.
B. Tollens’s “ Handbuch der Kohlenhydrate” (Breslau,
1888) contains about 1500 references to the literature of
carbohydrates.
Dr. Albert Brown Lyons publishes, in the Pharmaceut¬
ical Era, under the title “ Index Pharmaceuticus,” a
monthly list of books on pharmacy, chemistry, and mate¬
ria medica, as well as a list of original papers on these
topics published in journals.
At the meeting of the British Association for the Ad¬
vancement of Science held in 1886 a Committee was
appointed for the purpose of reporting on the Bibliography
of Solution.
This Committee consists of Profs. Tilden,
McLeod, Pickering, Ramsay, Young, A. R. Leeds, and
Nicol (secretary), and presented its first report in 1887.
This report sets forth the classification adopted, the list
of journals (thirty-four in number) desirable to index, and
a summary of work accomplished. From this summary
it appears that 355 titles have been catalogued from
588 volumes of eleven different periodicals.
The Committee of the B. A. recommend to members
of the Committee other gentlemen who have access to the
journals on the list, and who would be willing to take an
active share in the work.
The Committee of the American Association expresses
its gratification that the work begun by them in 1882 is
now being supplemented by chemists in England.
Persons desiring copies of reports, indexes, and other
information, should address the Chairman, care of the
Smithsonian Institution, Washington.
H. Carrington Bolton, Chairman.
F. W. Clarke.
Albert R. Leeds.
Alexis A. Julien.
John W. Langley.
Samuel H. Scudder.
Chas. K. Wead.

AUSTRALASIAN

ASSOCIATION

ADVANCEMENT

OF

FOR

THE

SCIENCE.

The formation of the Association was first suggested by

Prof. Liversidge, of the Sydney University, during the
Exhibition in Sydney in 1879, but matters at that time
not being considered quite ripe for it, the formation of the
Association was again brought forward through the press
in the year 1884.
It was then suggested that, as it was
unlikely the British Association would see its way to visit
Australasia during the centennial year, an Australasian
Association should be formed on the same lines as the
parent Association, in order to bring about a federation or
union of the members of the various scientific societies
throughout Australasia.

201

It was also suggested that the First General Meeting
should be held in Sydney on the One Hundredth Anni¬
versary of the Foundation of the Colony, as it was at that
time thought there would be an International Exhibition
in Sydney to celebrate that event.
In furtherance of the project a preliminary meeting of
Delegates from various scientific societies was held in
Sydney in 1886 (November), the project having thus early
met with the approbation and support of the majority of
the learned and scientific societies of Australasia.
At this meeting the formation of the Australasian
Association for the Advancement of Science was agreed
to unanimously, the Rules of the British Association being
adopted until the First General Meeting, which it was
decided should be held in Sydney during 1888, the Cen¬
tennial Year.
In accordance with another resolution passed at the
meeting of Delegates, the election of officers for the year
1888 took place in Sydney in March of the present year:—
Mr. H. C. Russell, B.A., F.R.S., Government Astronomer
of New South Wales, being elected President, Sir Edward
Strickland, K.C.B., F.R.G.S., Hon. Treasurer, and Prof.
Liversidge, M.A., F.R.S., and Dr. George Bennett, F.L.S.,
Hon. Secretaries.
The formation of the General Council was afterwards
proceeded with, each society electing one representative
for every hundred of its members, and the Chief Justice
and Minister for Public Instruction of New South Wales,
the Chancellor and Vice-Chancellor of the Sydney Uni¬
versity, the Mayor of Sydney, and the Presidents of the
Royal Societies of the various colonies were elected VicePresidents for the year.
The Presidents of Sections were then elected, the
gentlemen chosen being all resident in other colonies than
New South Wales, whilst the Secretaries of Sections, as
a matter of necessity, were elected from amongst residents
in Sydney.
In all about 8000 invitations to join the Association
were sent out to members of the various learned and
scientific societies, professions, &c., and practically every
society coming within the scope of the Association has
one or more representative on the General Council.
The Association is thoroughly Australasian in its
character and members, and the succeeding General
Meetings are to take place in turn in the capitals of the
other colonies, the executive officers being elected year by
year by the colony in which the meeting is held.
It has
been decided, however, that Sydney shall be the permanent
headquarters of the Association, and that Professor
Liversidge shall be the permanent Hon. Secretary.
The First General Meeting was held at Sydney Uni¬
versity, the opening ceremony, at which His Excellency
the Governor delivered a speech, taking place on Tuesday
evening, August 28, when the Presidential Address was
delivered.
On the following day the SeCtional Meetings com¬
menced, and all the Sections, with one exception, brought
their proceedings to a close with the end of the week.
About no papers were sent in by gentlemen of dis¬
tinction in the various branches of science, literature, and
art in the different colonies, and a considerable number of
the papers are to be published in full in the first volume
soon to be issued by the Association.
It may, therefore, be anticipated that the work done by
the Association during the first year of its existence is of
a highly important and useful character.
The more solid work of the meeting was lightened by
excursions to various places of interest to geologists,
botanists, and others, and every effort was made to pro¬
vide for the entertainment and comfort of visiting mem¬
bers, numerous entertainments being given by leading
citizens.
The various steamship companies arranged to convey
members proceeding to Sydney to attend the meeting at
a reduction of 20 per cent in the ordinary rates, and the
Government Railway authorities of New South Wales,
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Victoria, and South Australia issued return tickets at
single rates.
A considerable number of members attended the
meeting, and included amongst the visiting members were
the leading scientific representatives of each colony.
It has been decided that the next meeting shall be held
in Melbourne, and Baron Sir Ferdinand von Mueller, the
Government Botanist of Victoria, is the President eleCt
for the year. In 1890 the Association is to meet in New
Zealand.
The rules, as already mentioned, are practically the
same as those of the British Association, and at the time
of the meeting the new Association numbered about 850
members. It is confidently anticipated that this number
will be considerably augmented, if not actually doubled,
by the time the next General Meeting is held.

THE

ESTIMATION
KERNER’S

OF

QUININE

BY

METHOD.

By EDSEL A. RUDDIMAN.

Within the past few years unusual attention has been

{CHoa.C8<5! ^sa!3’

crystallise together.
The amount of water of digestion
being insufficient to dissolve all of the quinine, the
cinchonidine is not all dissolved.
The French Codex
now directs that the digestion take place in hot water,
while Yungfleisch advises that the temperature of the
water used be ioo° C. This undoubtedly makes the test
far more severe, but even at ioo° C. there is an insufficient
amount of water to dissolve all of the quinine.
In testing the commercial salt I have made a modifica¬
tion of the U.S. Ph. method, and in so doing have attempted
to make it such that, on an average, those samples of
quinine which are included by the officinal test will be
included by this modification, and those samples which
are excluded by the officinal test will be excluded by this
modification.
It is as follows:—Take one grm. of the
salt and dissolve in 30 c.c. of boiling water (this being
enough to dissolve it), cool and digest at 150 C. for two
hours, and filter.
To 5*26 c.c.* of the filtrate add 7 c.c.
of water of ammonia, sp. gr. o-g6o, and a clear solution
should be obtained. To determine the amount of filtrate
which should be taken, I proceeded as follows:—One grm.
of the salt was digested with 10 c.c. of water at 150 for
three hours and filtered.
To five c.c. of the filtrate,
ammonia water, sp. gr. 0-960, was added from a burette
until the precipitate was just re-dissolved and the
amountf used was noted. One grm. of the same sample
was dissolved in 30 c.c. of boiling water, the solution
cooled, digested at 150 C. for three hours, and filtered.
To five c.c. of the filtrate, ammonia was added as before
and the amount used was noted. From these figures the
required amount of filtrate of the sample digested at ioo°
C. may be calculated.J
Twelve experiments as follows
were made with samples of quinine from three manu¬
facturers. Experiments I., II., and III. were made upon
the same sample; experiments IV., V., and VI. on a
sample from a different manufacturer; experiments VII.,
VIII., and IX. on one sample, and X., XI., and XII. on
another sample from a third manufacturer.

given to the examination of the sulphate of quinine for
the other alkaloids which occur with it in cinchona barks,
more especially cinchonidine.
In this examination the
method of Dr. Kerner, first published in 1862, has been
adopted by the pharmacopoeias of Germany, France, and
the United States. The pharmacopoeia of Great Britain
adopts the first principle of Kerner’s test—the removal of
the excess of quinine by its crystallisation as sulphate—
and then resorts to separation of free alkaloids by ether.
Notwithstanding the general and official use of Kerner’s
operation to fix the quality of a medicinal agent of the
first importance, this method is still open to questions of
criticism, questions to be answered only by a course of
investigation.
The work undertaken by the writer has
• m 1- „* o
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been devoted to determinations as follows :—
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(1) As to the effect of an initial digestion of the medicinal
c
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sulphate of quinine in water at 100° C., followed by the
oj cs —< rt
O u cl
1—*
f **
O u
<3 >
Proportion
digestion at 150 C., in comparison with results obtained
.•3" Mm g
«J aj£ on.
“ dj0-«V.5.S
*
by digesting at once at 150 C.
rj
+->
O
W
£ O W-G o , U o to
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the liquid during titration on the amount of ammonia
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necessary to re-dissolve the precipitate, filtration being
7-1
8-8
always done at 150 C.
I.
8-8 : 7-1 :: 5 : x = 4‘03
7-2
(3) As to the accuracy of Kerner’s figures for the amount
II.
9'4 = 7'2 :: 5 : x=3’83
9‘4
III.
6-6
of ammonia water, sp. gr. o-g20, required to dissolve one
7- 9 : 9-6 :: 5 : x = 4-ig
T9
m.grm. of cinchonidine sulphate.
IV.
8-9
8- 5 : 8-9 :: 5 : x = 5-23
8-5
(4) A proposed modification of the method for the
V.
9- 1 : 9-5 :: 5 : x=5-2i
9-1
9’5
9-05 : 9-5 :: 5 : x = 5-24
quantitative estimation of cinchonidine sulphate in quinine
VI.
95
9'°5
sulphate.
12-2
VII.
8-5 : 12-2 :: 5 : x=7-17
8-5
10-9
(5) On the amount of water which should be taken in VIII.
7- 9 :10-9 :: 5 : x = 6‘8g
T9
8-2
applying Kerner’s test to salts of quinine other than the
IX.
8- 2. : 11-3 :: 5 : x=6-go
II'3
sulphate.
X.
7'9 : 7’5 :: 5 = *=474
7‘5
T9
(1) The Effect of Digesting Medicinal Quinine Sulphate
7-8
XI.
7-6
7-8 : 7-6 :: 5 : x=4-87
at Different Temperatures.—In an article published in
XII.
7'5
7'4
7’5 : 7’4 :: 5 : x=4'93
1877, Paul* * * § * called attention to the faCt that, in the
application of Kerner’s test for the detection of cinchonidine
I found the average result of these twelve experiments
sulphate in quinine sulphate, all of the cinchonidine is not to be 5-26 c.c. This figure may, however, be varied by
dissolved. Since then, and more especially within the last further experiment, and in faCt the amount varies for each
few months, several writers as Paulf, Yungfleisch+, the sample.
The variation depends upon the condition in
committee for the revision of the French Codex,§ Hesse, [| which the cinchonidine sulphate exists.
It may be
Kerner,IT and others have acknowledged that there is truth deposited largely on t.he outside of the crystals of quinine
in this statement.
The reason given is that, in the sulphate, due to the incomplete separation of the mother
manufacture the sulphates of quinine and cinchonidine liquor, in which case it may be easily dissolved ; or it may
be crystallised throughout with the quinine sulphate.
* 1877 ; Pharm. Jour, and Trans. [3], vii., 633.
t 1887; Pharm. Jour, and Trans. [3], xvii., 645.
{ 1887; Jour, de Pharm. et de Chimie. [5] xxv., 5. Pharm. Jour,
and Trans. [3], xvii., 585.
§ Jour, de Pharm. et de Chimie. [3], xxv., 115.
I! 1880; Archiv. der Pharm. [3], xvii., 368. Ber.Chem. Ges., Sept.,
1880.
IT 1887; Archiv. der Pharm. l3],xxv., 112. Pharm. Jour, and
irans. ,3], xvii., 686.

* Or, what is equivalent, 5 c.c. of the filtrate may be taken, and
6-65 c.c. of water of ammonia added.
+ If the temperature of the resulting solution was above or below
150 C. due allowance was made.
t The proportion is: The amount of ammonia used for the 5 c.c.
filtrate from sample digested at ioo°: amount of ammonia used for 5
c.c. filtrate from sample digested at 150:: 5 : x.
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(2) The Effect of the Temperature of Titration upon the
Amount of Ammonia Taken.—In applying the U.S. Ph.
test to a sample of quinine sulphate, I observed that
portions of the same filtrate indicated that the salt should
be included or excluded by the test according to the
temperature of the liquid after filtration. On having the
temperature of the room such that the resulting mixture
should be very nearly at 15° C., a distindf turbidity was
formed on adding seven c.c. of water of ammonia (sp. gr.
0-960) to five c.c. of the filtrate, while if the temperature
of the titrated liquid rose to about 250 C., a clear solution
followed. To determine the exadt effedt of the temperature
during titration upon the amount of ammonia required, I
proceeded as follows:—The standard quinine sulphate*
was prepared from Bohringer’s quinine sulphate by adding
the calculated amount of sulphuric acid necessary to con¬
vert it into the bisulphate, which was dissolved in hot
water nearly to saturation and cooled. The crystals were
then drained and dried by means of bibulous paper and a
press. They were dissolved a second time and dried in a
similar manner.
The quinine bisulphate was then con¬
verted into the normal sulphate by adding a solution of
sodium hydrate to neutralisation.
The crystals were twice dissolved in hot water, cooled,
dried between filter paper and a third time dissolved in
hot water, cooled, and allowed to effloresce.f The solu¬
tion was made by digesting the standard quinine sulphate
in water at the ordinary temperature, then reducing it to
150 C. for two hours, and filtering at the same temperature.

The ammonia solution was standardised* by titrating it
with a normal solution of oxalic acid, using the table of
percentage and specific gravity given in the U.S. Ph.,
1880.
Regulating the temperature of the room so that it was
near the temperature at which I wished to titrate, I
proceeded as follows:—10 c.c. of the standard quinine
sulphate solution were measured into a small globe-shaped
flask by means of a pipette, and ammonia water was
added from a burette to within one c.c. of the quantity
required to dissolve the precipitate first formed.
The
flask was then closed with a stopper and inverted once.
More ammonia was added, a few drops at a time, and
afterwards drop by drop, After each addition the flask
was closed, inverted, and allowed to stand a few seconds,
taking for the whole titration four to five minutes.
Immediately after the precipitate was re-dissolved the
temperature of the solution was taken. Bringing together
all the titrations made at the same degree of temperature,
about ten titrations having been made for each degree, I
found the average titre of ammonia for each degree
between 140 and 26° C. inclusive, as given in the table
below. The extremes of temperature, 14° and 26°, were
chosen, since they are about the limits of ordinary
temperature. Finding the difference of titre between each
degree and the one next above it, I took the average of
these differences to represent in general the decrease of
ammonia required for the increase of each degree of the

* Various methods for the purification of quinine sulphate have
been given. See Kerner, Zeitsch. Anal. Chem., xx., 150; Prescott,
Pro. Ain. Pharm. Assoc., 1878, p. 828 ; Davies, Pharm. Jour. Trans.
[3], xvi., 358; Hesse, Pharm. Jour. Trans, fi3], xvi., 818.
t In all my experiments where standard quinine sulphate was used
it was prepared in the same manner.

Temperatures

r8°.
6-8
7'1
7'°
6-8
6'5
67
6-7
7'°
6-5
6-7
6-5

* In all cases where ammonia was used it was standardised by
titrating with oxalic acid. For sp. gr. 0-920 ammonia percentage 2I'8
was used ; for sp. gr. 0-960 percentage g'8 was employed. These data
are from the table of Carius, U.S. Ph., p. 425.
According to the
observations of A. B. Lyons, Proc. Mich. Pharm. Assoc., p. 189, the
2i'8 per cent corresponds to sp. gr. o-g2iig ; and the g-8 per cent
corresponds to o'g6i7o (water at 40° C.=i, and temp. obs. 150° C).

igc.

20°.

21°.

22°.

23°.

24°.

250.

26°.

6g
6-7
6-8
6-7
6-6
6*4
6-6
6-4
6-4
65
6-4
6-4

6-6
6-7
6'3
63
6-4
6-2
6*2
6-4
6-4

6-4
6-3
6'5
6-3
6-4
6-4
6-4
6-4
6-4
6-3
6-2
6-1
6-i

6-i
6*i
6*i
6-2
6*i
6-x
6-i
6-i
5'9
6-2
6-2
61

60
6-o
5'9
6*o
5-8
5-8
59
5’9
57
5-8

5'9
57
5-8
5'9
6-o
6-o
6-x
5-8
6-o
5'6

57
5’5
5-6
57
57
5-8
5-8
5-8
5‘4

5-4
5-6
5'5
5'5
56
5'6
5-6
5 "4

—

—

—
—

—

—

—

—
"

6-32

6*io

5-88

5‘8S

5-66

5'54

21°.

22°.

230.

24°.

250.

g-6
g-6
g-6
9'5
g-6
9'4
g-6
9‘3
g-6
g-i
9'3

9'5
9'1
9-1
9’4
9'5
93
9'3
g-o
8-8
g-o
g-2

g-o
9'3
g-2
9’4
g-2
9'4
g-o
91
g-2

g-i
9'i
8-8
g-o
8-g
9i
g-o
g-2
87
g-o
g-o

g-2
8-8
8 6
g-i
8-g
8*6
8-7
8-g
8-8
8-7

14°.

15°.

i6°.

170.

7’4
7'4
7’4
7'3
7*2
No. of c.c. of ammonia
water sp. gr. o-g20_ 7'3
7-2
necessary for 10 c.c. of'
7'4
quinine solution
7-2

7-2
7*i
7‘5
7-2
7'5
7'3
7-2
7'°
7'1
7'3
7'2

7'1

—

6-8
6-8
67
7*2
7'4
7*°
7'1
7-0
7-0
6-6
6-7
6-8

—

—

—

—

—

7’23

7-08

6-92

6-67

6*56

—

—
—

Average .

7’3i

7-1

7'3
7'3
7'°

7-1

7'1
6g
6g
—

203

—

—
—

6*38

—
—
—

General average of differences for one degree = o-i48 c.c.

Temperatures

14°.

10-5
10*5
10*7
106
io-6
No. of c.c. of ammonia
water sp. gr. o-g6o_ 10-4
necessary for 10 c.c. of 10-5
io-8
quinine solution
10-5
io-8
10-4
—

Average .

10*63

i5°106
io*6
10-3
10 3
10*2
xo'3
104
10-2
io-6
10*1

16°.
10*5
10-4
10*3
10*1
10-5
10 3
io-i

10*1
10*4
10-3

—

—

—

—

10*36

io*3

170.

10*2
I0-4
10*2
10*3
10*1
10-3
10*3
io-i

10-3
xo'3
—
—

10*25

18°.
IO-I
10-0
IO-2
g-8
10*1
10*1
10*2
9*9
IO'O

10*1
g-8
IO'2
10*04

xg°.
g-g
9'9
g-6
97
g-8
9'9
9 7
10*0
I0-2
10*0
9'5
g-6
g*go

20°.
g-g
g-6
g-6
g-8
97
9'9
9’5
g-8
97
9'5
—
—

978

—
—

9'52

—
——

—

9’3i

9-15

8-99

8-83

General average of differences for one degree = o-i72 c.c.*
* It appears that of ammonia water of sp. gr. 0*960, there are required only 1*5 times more than of the water of sp. gr. 0-920, though the
latter is 2-2 times stronger than the former.
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centigrade thermometer.
When ammonia water of sp.
gr. o'g2o is used, the general average of all the differences
is found to be o’i48 c.c., but for ammonia water sp. gr.
o’g6o the general average is o'ij2 c.c.
Then to obtain the corredt amount of ammonia water,
sp. gr. 0’g20, necessary to re-dssolve the precipitate at 150
C., there must be added to the amount of ammonia used
o’148 c.c. for every degree of increase of temperature of
titration. If ammonia water of sp. gr. o'g6o be used, then
o'ij2 c.c. must be added for every degree.
(To be continued).
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(Continued from p. 195.)

8. The condensation which appears in the union of hydro¬

gen and oxygen gases to form water vapour has been
been defiped as inter-penetration, but is more properly an
identification of volume, or, to use Herbert Spencer’s
term, an integration of the two combining gases. When,
however, a litre of hydrogen is mingled within a litre of
chlorine gas at the standard temperature and pressure,
the two unite with violence by the a&ion of sunlight, of
flame, or the eledtric spark, and form two litres of ehlorhydric acid gas ; the first adtion of light, according to
recent observations of Pringsheim, producing a sudden
and transient increase of volume (due perhaps to a dis¬
integration of the chlorine, which marks a stage in the
chemical process).+
The properties of the combining
gases are lost in those of the new compound, but, contrary
to the general law of chemical union, in which intregration
is attended by condensation, there is no loss of volume.
We have in this case for the weight of a litre of the newly
formed gas, not the sum of the weight of a litre of hydro¬
gen and a litre of chlorine, but one half of that sum, cr
i8’25 times that of the litre of hydrogen.
Further light is shown upon this process by the history
of the related fluorhydric acid gas, which at and near ioo°
has a density corresponding to HF. At about ig°, how¬
ever, it is reduced to a liquid at the ordinary pressure,
and between 20° and 30° yields, according to Mallet, a gas
or vapour corresponding to H2F2, which by a slight eleva¬
tion of temperature is readily transformed into 2HF. This
gaseous compound of greater density is what in accordance
with the general law of chemical integration should be
formed by the union of H2 with F2, and we may conclude
that in the case of chlorhydric acid a similar compound,
H2C12, is possible, which, however, would at once pass, at
the ordinary temperature and pressure, into 2HCI.
9. The capacity of the compound of fluorine and hydro¬
gen to exist at the ordinary pressure in two gaseous
states of unlike density serves to illustrate many similar
fads in the history of elemental and compound species
alike.
Among the latter are the well-known examples
of acetic aldehyde, acetylene, pentine, and the various
polymers of these.
Among the elements, oxygen when
liberated in the decomposition of water by fluorine
(Moissan), or by eledrolysis, appears in part in the
gaseous modification known as ozone, having a density
one and a half times that of the ordinary form of oxygen—
that is to say, its weight is not sixteen times but twentyfour times that of hydrogen at the same temperature and
pressure.
Ihe effed of the eledric spark, and of the
* Read before the National Academy of Sciences, April 17, 1888.
Keprintcd from the AtnencciH Chewiiccil ffouyncilj vol. x. No. 5.
+ Pringsheim, L.E. D. Philos. Magazine, Dec., 1887’,’from Wiedes -Annul, for Nov., 1887. The writer had already suggested that
‘•the power of flame, or the eleftric spa k, to effeft the sudden union
of chlorine and of oxygen with hydrogen, may be due to the effedt of
intense heat in separating momentarily into simpler forms portions
of these gases, &c.” (*’A New Basis for Chemistry,” § 57)
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silent eledric discharge, to convert a considerable portion
of dry oxygen into ozone, which is, however, rapidly re¬
solved by heat, and more slowly at ordinary temperatures
into common oxygen, 203 = 302; the case of selenium,
which yields a condensed vapour, Se3, resolvable at a
higher temperature into Se2; and that of the triply con¬
densed sulphur vapour, S6, now found to be convertible at
higher temperature into S2, corresponding to the normal
oxygen, 02; the vapours of phosphorus and arsenic,
represented by P4 and As4, partially changed by heat into
P2 and As2; and finally, the vapours of bromine and
iodine, Br2 and I2, which alike by heat and by the explo¬
sive and silent eledric discharge are more or less com¬
pletely changed into unstable vapours of Brx and H—are
all illustrations, then unknown, of the same principle of
greater or less gaseous condensation, first advanced from
theoretical considerations by the present writer in 1848
(§ §2, 3). The fad that the silent eledric discharge at a
low temperature effeds a similar disintegration in the
vapours of bromine and iodine to that wrought by great
heat or by the eledric spark, thus producing a change
apparently the reverse of that produced by the same silent
discharge in oxygen gas, leads to the suggestion that the
generation of ozone thereby may be due to the momentary
disintegration of a portion of oxygen, 02, into 2O, which
at low temperatures unites with an unchanged portion to
form 03.
The examples above given will suffice to show that the
principle of chemical change by integration and disintegra¬
tion appears not only in the relations of unlike species with
each other, as of hydrogen with oxygen, with fluorine, with
chlorine, or with sulphur and iodine vapours, but also
with these same simple gaseous species among them¬
selves. In other words, the more elemental gaseous forms
of oxygen, of sulphur, of iodine, of fluorhydric acid, and of
hydrocarbonaceous bodies, unite with themselves by
homogeneous integration to form new gaseous species
differing in specific gravity and in otherphysical charaders,
which have been designated allotropic or polymeric forms.
Thus the same principle applies alike to the union of
similar and dissimilar species, to homogeneous and
heterogeneous integration, or, in the language long since
adopted by the writer, to chemical metamorphosis as well
as to chemical metagenesis.
10. We have seen that while the unit of weight is
represented by the litre of hydrogen at o° and 760 m.m.,
the unit of combination for the derived species, such as
water vapour and chlorhydric acid gas, is represented by
twice this volume, the species being, in the language of
Hofmann, dilitral. The corresponding dilitral volume of
hydrogen gas itself then becomes H2 = 2, a fad which is
indicated by applying to it the term diad or diatomic. To
this type of condensation also belongs nitrogen gas, to¬
gether with oxygen, chlorine, and the vapours of bromine
and iodine in their ordinary conditions, that of sulphur
above 800° and of selenium above 1200°, that of tellurium,
and probably that of antimony. Oxygen in the form of
ozone, and selenium at low temperature, are triad or triatomic, while the ordinary vapours of phosphorus and
arsenic are tetrad, apparently becoming diad at higher
temperatures, and that of sulphur below 55°° *s hexad.
Iodine vapour, as we have seen, may be metamorphosed
into a monad species, in which its weight is not 127 times
that of hydrogen gas at the same temperature, but onehalf that number; while the vapours of mercury and cad¬
mium are known only in a monad form. A similar meta¬
morphosis by expansion or homogeneous disintegration
is, from analogy, possible for hydrogen at elevated tem¬
perature and reduced pressure ; that is to say, the produc¬
tion of a monad form of hydrogen, H, corresponding to
monad cadmium vapour, Cd, and monad iodine vapour,
I, and having for a litre at 0° and 760 m.m. a weight of
0^0448 grm. Nor can we assign any reason a priori why
the process of homogeneous disintegration may not go on
still further, unless indeed it be limited by a process of
heterogeneous disintegration which may resolve the
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hydrogen into two or more unlike species, as supposed by
Grunewald to be the case in the solar chromatosphere.
11. The weight of a litre of water vapour is made up of
that of a litre of diad hydrogen, H2, with that of half a
litre of diad oxygen; while the weight of a litre of chlorhydric acid gas includes only that of half a litre each of
diad hydrogen and diad chlorine, or of a litre of monad
hydrogen integrated with a litre of monad chlorine.
Reasoning from compounds like this, it has been assumed
that the weight of monad hydrogen, 0^0448 grm. to the
litre of standard temperature and pressure, is the smallest
admissible, and that the weight of the element in a litre
of any compound vapour or gas must be a multiple of this
by some whole number; that of oxygen, if present, being
in like manner not less than yg8 times this same weight.
The question arises whether we have as yet any experi¬
mental evidence of such homogeneous disintegration as
should give in the litre of any vapour or gas at o° and
760 m.m. quantities of hydrogen or of oxygen not in ac¬
cordance with these weights.
In the vapour of ordinary
water, in which the ratio by volume of H : 0 = ioo : 50, it
is evident that there is no deviation from these values ;
but if, admitting the existence of an oxygenised water as
described by Schtitzenberger, in which that ratio is
100 : 51 (i*o : 8'i4 by weight), we suppose this to be con¬
verted into a homogeneous vapour containing in a litre
o-o8g6 grm. of hydrogen, it is evident that the oxygen,
being not o-o8g6x7'g8 but o-o8g6 x8-i4, will be equal to
one and one-fiftieth portions.
Further evidence of the
distinctness of such oxygenised water, and of a similar
oxygenised carbon dioxide described by Schtitzenberger,
is however to be desired before the existence of such dis¬
sociation can be established.
12. We have now considered two kinds of chemical
union :—(1) heterogeneous integration, or the identifica¬
tion of volumes of unlike species, and (2) homogeneous
integration, or the identification of volumes of like species,
in which consists the so-called polymerisation and most
cases of allotropism. Both of these modes of union have
a wide range, dependent on pressure; and the gaseous
species formed by the first process become, like the ele¬
ments themselves, the subjects of the second process.
The process of integration by successive steps gives rise
to homologous or progressive series, as in the paraffines,
the olefines, the acetylenes, the benzenes, and other
hydrocarbonaceous series, in recognised species of some
of which the coefficient of the carbon is not less than 30.
In the olefines, «(CH2), the first term being the same as
the common difference, all the succeeding members of the
homologous series are polymers thereof, constituting
what we have called isomeric homologues.
This name
serves to distinguish them alike from those homologous
series in which the first term is unlike the common differ¬
ence, and which are anisomeric homologues, and from
these isomeric compounds which are formed by successive
homogeneous integrations, and between which, as between
the allotropic forms of the elements, there is no apparent
homology or similarity of function.
Familar examples of such allotropic derivatives of
species, themselves formed by heterogeneous integration,
are seen in the successive condensations or homogeneous
integrations of pentine, of acetylene, of cinnamene, and
of the aldehydes, some of which take place spontaneously
or with very slight provocation not only in gaseous but in
liquid species.
Besides the olefines among the hydro¬
carbons, we find in bodies like the carbon-spars m(CM03),
examples of what must be regarded as isomeric homo¬
logues, and perhaps, though less apparently so, in the
different allotropic forms of the titanium and silicon di¬
oxides, wherein that similarity of function which marks
homology is either non-apparent, from their chemical in¬
difference, or else is absent.
The latter is evidently the
case in many cases of compounds the empirical formulae
of which present good examples of progressive series, as
in the metallic oxides, sulphides, and arsenides.
An
illustration of this is afforded in the observed compounds
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of manganese with oxygen, among which are MnO,
Mn304, Mn203, Mn5Os, Mn02, Mn03, Mn207, andMn04,
which, however, with but two exceptions, are known to
us not in gaseous species, but only in highly condensed
forms.
13. As the higher hydrocarbons of the various progres¬
sive series are built up by the integration of successive
units of CH2 with the first term of each series, so the
monovalent alcohols and the corresponding ammonias are
generated in a similar manner from H20 and NH3. The
capacity of such integration, or, in other words, the fixing
power of such an integer as H2, HC1, or NH3, is very
great, and theoretically knows no limit.
By this con¬
sideration our conception o f so-called atomicity or valency,
which for an element has been defined as “ its atom-fixing
power measured by atoms of hydrogen ” (J. P. Cooke), is
greatly enlarged.
Thus measured, chlorine is made
monovalent, carbon tetravalent, and sulphur, like oxygen,
divalent, although from its union with 03 its hexavalence
has been affirmed, a view which is sustained by the hexiodide of sulphur of Landolt, Sl6, and by the crystallised
artificial sulphide of iron and nickel of Mackintosh
(SFe4Ni2), while from the described iron sulphide, SFes,
its oCtovalency would follow. Indeed, as there is reason
to believe that the compounds of metallic iron formed in
the blast-furnace with much smaller proportions of sulphur
are homogeneous, it may be maintained that there is no
limit to the valency of sulphur save that determined by
the integral weight of the element on the one hand and
that of the very highly condensed species known to us as
molten iron on the other.
Similar conclusions follow
from the solution of carbon in the same metal, forming
therewith compounds in which the hardness, fusibility,
and magnetic relations of the metal are modified in a
notable manner.
The characteristic properties of the
apparently homogeneous compounds of small proportions
of both silicon and phosphorus, alike with iron, with
copper, and with other metals, and those of various
metallic alloys, will at once suggest themselves to the
chemist. In this connection may also be mentioned for
illustration the solution of oxygen in molten copper, and
that of the same gas in melted silver, forming a compound
stable at high temperatures, but disintegrated on cooling
at the ordinary pressure.
14. The power of fixing hydrogen possessed by
various metals is not less instructive.
The amount
retained by palladium corresponds to Pd2H, while potas¬
sium and sodium form therewith compounds of a certain
stability, represented respectively by K2H and Na2H.*
The capacity of the latter compounds to unite with
smaller additional quantities of hydrogen, and that of
other metals to combine with small amounts of the same
elements, show that the limit to be assigned to this power
of fixing hydrogen by various metals presents as wide a
range as that observed by the metals for sulphur, phos¬
phorus, silicon, or carbon.
The fixation of bodies in
chemical union or solution is not the prerogative of one
element rather than another, as the popular statement of
the doClrine of valency would seem to imply.
The ques¬
tion of the stability of a chemical compound, whether
formed by homogeneous or by heterogeneous integration, is
one of temperature and pressure ; and heat, which readily
effeCls the disintegration of the hydrides just mentioned,
decomposes either wholly or partially, at the atmospheric
pressure, many metallic oxides. That the amount of one
body retained in union with another is thus dependent on
temperature, the pressure being constant, is well illus¬
trated by the experiments of Spring on the arsenides of
cadmium. The native metallic arsenides have for iooAs
quantivalent ratios for the metals represented by 33*3, 60,
66’6, 100, 150, 300, and 500, the latter =1:5 being
generally regarded as representing the maximum fixing
power or atomicity of arsenic, hence designated as pentavalent. When, however, cadmium is fused with an excess
*

Troost and Hautefeuille, Comptes Rendus, Ixxviii., 968.
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of arsenic at a low red heat, a large part of this is volati¬
lised, and there remains a very hard metallic body giving
essentially the ratio 1:6. It was not found possible to
get by way of fusion a compound retaining a larger
amount of arsenic, and this for the evident reason assigned
by Spring, that “ at the elevated temperature at which
the combination of cadmium and arsenic takes place under
ordinary pressure, the tension of dissociation is such that
an arsenide is produced containing but little arsenic.”*
At ordinary temperatures, on the contrary, or under strong
pressure, we have not to reckon with this tension of dis¬
sociation, and we readily get combinations containing a
larger proportion of the volatile element.
It is not the
metal-fixing power of the arsenic, the oxygen, the sulphur,
or the hydrogen, but rather the power of the metal to fix
these more volatile elements under various conditions of
temperature and pressure which we have to consider.
15. The ideal gas responds perfectly to external pres¬
sure, obeying implicitly Boyle’s law; the ideal solid is,
on the other hand, theoretically incompressible. Gas and
solid are, however, alike expansible by heat, and this
dynamic change of volume by thermic expansion, which
is regular and constant, is thereby distinguished from
changes of volume from chemical metamorphosis, which
are periodic. Thus, at the standard pressure, water below o°
is a solid, while from o° to ioo° it is liquid, and above this
point a vapour, which, so far as observed, has, like the
liquid, its own nearly constant rate of thermic expansion.
The vapour of sulphur, however, which from 450° to 550"
has a density ninety-six times that of hydrogen, assumes
above 8oo° a density only thirty-two times that of hydro¬
gen. In the case of iodine-vapour, and of the vapours of
fluorhydric acid, of nitric peroxide, of acetic acid, of acetic
aldehyd, of many hydrocarbons, and of solids which like
arsenic, phosphorus, and tin undergo allotropic trans¬
formations, we see examples of the same periodic chemical
changes.
16. The question of greater or less density of gas or
vapour for elements, and for so-called polymeric species,
as compared with that of the hydrogen unit, is a question
of greater or less homogeneous integration. Moreover,
the gaseous, liquid, or solid condition is theoretically (
wholly dependent on temperature and pressure, as pointed
out in § 6. It is known that liquid species, if not subject
to heterogeneous disintegration by heat, pass thereby,
under increased pressure, into vaporous forms far denser
than the normal vapours, which, while having the charac¬
ter of condensed or polymeric species, are stable only
within certain narrow limits, and alike by increase of
temperature and by diminution of pressure are changed,
through homogeneous disintegration, into less condensed
vaporous species. The genesis and the transformations
of these heavy vapours thus imply a chemical process
analogous to that observed in the denser and lighter
vapours of sulphur, iodine, fluorhydric acid, nitric per¬
oxide, acetic aldehyd, and acetic acid.
W. Allen Miller long since pointed out that the dense
vapours of ether and alcohol formed just above the critical
points of these liquid species have tensions far less than
belong to the normal vapours, and, moreover, that the
abnormally dense vapours of these liquids on augmenta¬
tion of temperature not only present a much greater rate
of expansion than air or water vapour, but, instead of
being like these, constant therein, show a rapidly increasing
coefficient of dilatation.! These phenomena, as we have
elsewhere remarked,! are in accord with those presented
by sulphur, which, near its point of condensation, yields
a dense hexad vapour readily disintegrated at a higher
temperature (and doubtless also by reduced pressure) into
a less dense diad vapour. Applying, then, Boyle’s law
to the tension of ether vapour as observed just above its
critical point, we find it to be not the normal vapour, but
* Formation de quelques arseniures mCtalliques par 1’aCtion de la
pression. 1883. Proc. Roy. Acad. Belgique, (3), v., No. 2.
t Miller, “ Chemical Physics,” 3rd edition (1863.)
i “ A New Basis for Chemistry,” 2nd edition, § 117.
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a highly condensed polymer, which, by increase of tem¬
perature, is metamorphosed into less and less condensed
species, as shown by the very rapid increase of the elastic
force as compared with that of air under similar conditions
of temperature and pressure.
In illustration of this point we may note that Ramsay
and Young have lately observed that the vapour of alcohol
at 2430 has a tension of only 63 atmospheres and a specific
gravity of not less than 0’28o, water being I’ooo. This
corresponds to a fourfold condensation, 4(C2HeO), since
the normal vapour of alcohol calculated for that temper¬
ature and pressure should, according to Boyle’s law,
have a specific gravity of o,o684, or but one-fourth of the
number observed.
(To be continued).

CORRESPONDENCE.
ANALYSIS

OF

FERTILISERS.

To the Editor of the Chemical News.
Sir,—Mr. Buchan (Chemical News, vol. lviii., p. 195)
raises the question of a possible source of error existing
in the results of my experiments on the determination of
P205 (Chemical News, vol. lviii., p. 170); I therefore
desire to state that when conducting these experiments,
with a view to ascertaining the effeCt produced on the
determination of the P20g when it is omitted to bring
the acid solution of phosphate to complete dryness, prior
to its precipitation, I did not overlook the possible forma¬
tion of pyrophosphate below a temperature of 150°, but
took care to avoid, and otherwise prove, the absence of
such source of error before asking you to publish them.
Mr. Buchan suggests that my letter leads to the con¬
clusion that, in the majority of cases, the determinations
of P205 by the magnesia method are too high, also that
it presses very sorely and unfairly against manure manu¬
facturers : to this I have to say, as regards the former
conclusion, that if, in the majority of cases, the evapora¬
tion of the acid solution of the phosphate to complete
dryness be negleCted, then in the majority of cases the
results obtained are too high ; such is my experience. As
to the latter conclusion, my letter was not written with
any intention of doing injustice to manufacturers, though
I take no cognizance of trade interests in the matter, for
it is purely a question of principle, of chemical accuracy;
and I think Mr. Buchan will be disposed to admit that if
the whole of the silica be rendered insoluble in analysing
the raw materials purchased, and the same mode of pro¬
cedure applied in the analyses of the manufactured goods
vended, neither his firm nor the purchasers of their ferti¬
lisers will suffer any injustice.—I am, &c.,
Alfred Firby.
98, Albion Street, Leeds,
October 23, 1888.

ARSENIC

IN

THE

HOME.

To the Editor of the Chemical News.
Sir,—The article by Mr. A. W. Stokes under the above
heading, which appeared in the Chemical News (vol.
lviii., p. 189), is very interesting, in so far that it shows
that the use of poisonous pigments is being again revived
in a perfectly needless way.
In i860 or 1861 Prof. A. W. Hofmann drew attention
to the faCt that arsenical pigments were largely used in
colouring the green fabrics, at that time used very exten¬
sively for ball dresses. So serious was the scare produced
that I frequently had to examine twenty-five materials
per week for arsenic. Schweinfurth green was the pig¬
ment usually met with. Green wall-papers had fallen
into bad repute, in sympathy with these green-coloured
fabrics.
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A Bottle Burette.—F. H. Morgan.—From the Journal
Now when we consider how these pigments were
applied to the “ tarletans ” used for ball dresses, we can of Analytical Chemistry.
hardly be surprised at the result likely to follow. Ulti¬
Drying Apparatus.—K. Ulsch.—This apparatus con¬
mately these pigments gave way to a green dye, produced sists of a glass tube provided below with a narrow aper¬
by superposing a yellow on an indigo-dyed fabric.
ture for receiving the material to be dried, which must not
In testing these fabrics with Marsh’s apparatus a occupy more than half the space. This glass tube is fixed
serious trouble was met with in the frothing which in¬ in a copper tube, somewhat wider, closed below and pro¬
variably took place. Reinsch’s test was on this account vided above with a lateral tube, so that the air-space thus
prepared, ordinary fine copper wire, as used for electrical formed is tightly closed above. The glass tube is placed
purposes, being used.
in connection with an aspirator, whilst the side-piece of
Manry people who sit for any length of time in a room the copper tube allows dried air to enter. R. Rempel
papered with a green coloured paper complain of headache. describes (Chemiker Zeitung) a similar apparatus, con¬
Some years ago a friend of mine gave me some dust sisting of two concentric cylinders.
swept off a bookcase which belonged to his studio, which
Air-bath with a Constant Temperature in Different
was covered with a green flock paper. There was no
Parts of the Internal Drying Chamber. — Hermann
difficulty in finding arsenic in the dust, which was ulti¬
Rohrbeck (Chemiker Zeitung).—This apparatus cannot be
mately referred to the paper.
intelligibly described without a figure.
Some green pigments which are not arsenical are im¬
Vacuum Drying Apparatus.—P. Schoop (Zeitschrift
pregnated with arsenic, from its being an accidental im¬
fur
Chemische Industrie).—The same remark applies to
purity, and here, I am afraid, would be found some diffi¬
this paper.
culty in the way of legislation.
I met with a sample of copper wire which had an elec¬
Water-Sprengels.—O. N. Witt (Chemiker Zeitung).—
trical conductivity of only 30 per cent that of pure copper This apparatus is constructed on the principle already
wire. Arsenic was suspected of being present; the wire proposed by Mendeleeff, Kirpitscheff and Schmidt, Jagno,
was found to contain about 5 per cent metallic arsenic. and Linnemann.
It is represented in the two accom¬
We have only to imagine Brunswick green being derived panying figures.
from the same source as this wire to realise the difficulty.
A Water-Sprengel.—R. Law.—From the Chemical
Zinc and antimony often contain more than copper.
News.
What is to be the fate of fireworks containing arsenic
The Action of Water-Sprengels.— E. Pfliiger
or mercury ? Many enamels are rich in arsenic.
(1Chemiker Zeitung).—The author mentions that when the
The use of poisonous materials cannot be too highly
pressure in the recipient is reduced to a minimum the air
censured, however, employed for such purposes as men¬
is almost absolutely removed, and the slight remaining
tioned by Mr. Stokes. Publicity is the safest check
pressure is due to watery vapour. If monohydrated sul¬
against the unnecessary employment of dangerous chemi¬
phuric acid is allowed to enter the recipient after it has
cals or processes. A tradesman or manufacturer pays
been cut off from the pump, the watery vapour is absorbed.
more regard to an outburst of popular indignation than he
In consequence a further reduction of temperature takes
does to an ACt of Parliament.—I am, &c.,
place, so that an almost perfect vacuum is obtained. But
Thomas T. F. Bruce Warren.
if the acid is introduced beforehand into the recipient it
Tamworth Villa, Earlham Grove,
causes, after a certain point of exhaustion is reached, a
Forest Gate, E.
current of watery vapour to flow into the recipient, and
prevents the remaining air from escaping. The vacuum
obtained in this manner is less perfect than one produced
without the use of sulphuric acid.
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A Circular Mercurial
apparatus is not described.

Pump.— K. Antolik. — The

Arrangements for Rapid Filtration. — Clemens
Jones.—From the Journal of Analytical Chemistry.
The Filtration of Tedious Liquids.—A. B. Clemence.
—From the Journal of Analytical Chemistry.

Comptes Rendus Hebdomadaires des Seances de V Academie
des Sciences. Vol. cvii., No. 14, October 1, 1888.
This issue contains no chemical memoirs.

Zeitschrift fur Analytische Chemie.
Vol. xxvii., Part 4.

A Spirit Furnace.—Paul Schoop.—A memoir of little
interest.
A Gas Burner.—F. P. Venable.
A New Form of Liebig’s Condenser.—E. Hart.
On Burettes and Pipettes.—W. O. Attwater and C.
B. Woods.

A Burette for Titration with Solution of Perman¬
ganate.—Clemens Jones.—These four papers are from
the Journal of Analytical Chemistry.
Bottle for Filling Burettes. — A. Stein (Chemiker
Zeitung).—This device is shown in a figure, but does not
admit of intelligible description.
An Absorption Apparatus for Burettes with Over¬
flow Points. — A. Beutell (Chemiker Zeitung).—An
arrangement to prevent the absorption of carbonic acid in
the use of caustic alkalies, and especially baryta-water.

A Modification of Soxhlet’s Extraction-apparatus.
—J. J. Barlow.—From the Chemical News.
Apparatus
Gayon.

from

Fractionated

Distillation. — U.

Two Arrangements for Collecting Gas out of
Liquids contained in Corked Bottles.—C. Reinhardt.
—These two memoirs are not adapted for useful repro¬
duction.
Apparatus
for
Generating Pure
Oxygen
in
Quantity.—Br.Tacke.—The author describes in Chemiker
Zeitung an improved form of his original appartus. In¬
stead of the iron tube he uses one of brass, the bottom of
which is joined on with hard solder.
The Production of Sulphurous Acid in Quantity.—
H. N. Warren.—From the Chemical News.
An Excellent Reduction Agent for Analysis in the
Dry Way.—F. Nelissen. — The author recommends
sodium formiate, which he prepares by neutralising crude
formic acid (as obtained in the well-known manner by
distilling glycerin and oxalic acid) with soda-lye free from
sodium sulphate, evaporating the solution to dryness, and
desiccating at 130°.
The action of sodium formiate
depends on the circumstance that at elevated tempera¬
tures it is resolved into sodium carbonate with liberation
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of hydrogen and carbon monoxide. The reductive action
of these gases in the nascent state is so powerful that
lead, copper, bismuth, antimony, and silver are obtained
at once in metallic globules, even in the oxidation flame.
Separation of Nickel and Cobalt from Iron.—J. B.
Mackintosh. — The author revives the old method,
depending on the different behaviour of the sulphides with
dilute hydrochloric acid.
He throws down the metals
from a boiling solution with ammonium sulphide, and
treats with dilute hydrochloric acid. In this manner is
obtained a residue containing nearly all the nickel and
cobalt with mere traces of iron and a solution containing
almost all the iron, with but small quantities of nickel
and cobalt.
The iron is separated in the well-known
manner as a basic salt both from the residue and the
solution, an operation which is easier and more expeditious
than the separation of the three metals by direct basic
precipitation.
The Adtion of Sulphuretted Hydrogen upon
Arsenic Acid. — B. Brauner and F. Tomicek.— The
authors confirm the statement of R. Bunsen that on pre¬
cipitating an acid solution of an arseniate according to
his directions arsen-pentasulphide is obtained.
A Reacftion for Aldehyds.—Michael and Ryder.—
From the American Chemical Journal.
Detection of Aldehyd. — W. Windisch (Chemiker
Zeitung).— The author uses metaphenylene - diamine
hydrochlorate. If a freshly prepared aqueous solution of
this salt is added to an aqueous or alcoholic solution of
aldehyd there appears a yellow zone, which disappears
on the addition of the fixed alkalies or ammonia, and is
restored on the addition of hydrochloric acid.
The Detection of Acetic Acid in Presence of
Morphine. — G. Stillingfleet Johnson. — From
the
Chemical News.
Determination of Nitrogen in Organic Matters.—
“ The Association of Official Agricultural Chemists.”—
From the Chemical News.
Determination of Alkaloids with Meyer’s Reagent
(Potassium Mercury Iodide).— A. B. Lyons.—From
the American Journal of Pharmacy.
Methods for Determining the Amides in Vegetable
Extracts.—E. Schulze.
Determination of the Nitrogen of Ammonia of the
Amide-amidic and Amine-amidic Compounds in
Natural Products.— Antonio Longi.— These memoirs
are merely mentioned without being abstracted.
Determination of Glycerin.—L. Legler.—The author
proposes to oxidise crude glycerin with potassium di¬
chromate and sulphuric acid, and to deduce the quantity
of glycerin from that of the carbon dioxide formed.
Methods have also been proposed by Messrs. Cross and
Bevan (Chemical News), O. Hehner (Analyst), E. Bau¬
mann, R. Diez, A. H. Allen (Analyst), and Jolles.
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red flakes which collect on the surface, and a faint rosecoloured liquid. Normal blood, if similarly treated, turns
a dirty brown colour.
Detection of Sulphuretted Hydrogen in Urine.—F.
Boneko.—The author uses the methylene blue reaction.
The sample is mixed with five drops of hydrochloric acid,
one to two drops solution of ferric chloride, and a few
grains of paramido-dimethylaniline hydrochlorate.
Approximate Quantitative Determination of Pep¬
tone.—E. Salkowski.—The author employs the xanthoprotein reaction.
Ferments in Normal Urine.—Like Leo and H. Hoff¬
mann, E. Stadelmann was able to deteCt a peptic but not
a tryptic ferment in normal urine.
The Examination of Gastric Juice.—This memoir
does not admit of useful abstraction.
The Toxicological Detection of Bromine and Iodine.
—Vitali.—If 1 grm. bromine or iodine is dissolved or sus¬
pended in water and brought in contad with at least 300
grms. finely minced flesh, every smell of the halogens
disappears in a few minutes, and no trice of them is to
be found in a free condition, as they are principally con¬
verted into halogen hydracids, which exist partly in the
free state and partly in combination with albumenoids.
These compounds are soluble partly in alcohol but partly
only in water. The halogens can be obtained from the
residue of the extracts by treatment with caustic alkali.
Chemico-legal Detection of Blood-stains.—Ferry de
la Bellone (Chemiker Zeitung).— Tissues upon which
blood is suspected are reduced to fibres and let float on
the surface of a dilute solution of sodium chloride (1: 1000).
If blood is present the liquid takes a brownish rose colour,
which may be more closely examined by means of the
spectroscope.
If haemoglobine is recognised a drop or
two drops of solution of chloral are added to the contents
of the test-tube. There is formed a rose-coloured precipi¬
tate, from which, after settling, the supernatant liquid is
removed with a pipette. A drop of the residual matter is
laid upon a glass slip, which is then moved up and down
over a small alcohol flame. The pale liquid is removed
from the reddish coagulum by means of slips of filterpaper. The clot is then stained with magenta, the excess
of colour removed with water, a drop of acetic acid is
added, and the glass cover is put on. Under the micro¬
scope the dyed globules are recognised by their character¬
istic form. If the suspicious spot is found upon instru¬
ments, wood, or paper, they are scraped, and the scrapings
are suspended in a little bag in the sodium chloride. If
soil is soaked with blood the particles which are thus
coated are selected out under a low magnifying power and
treated as above.
Re - determination of
the Atomic Weight of
Thorium. — Gerhard Kriiss and L. F. Nilson. — The
vapour-density of thorium chloride confirmed the quadrivalency of thorium.

The Volatility of Glycerin along with Watery
Vapour.—Otto Hehner.—From the Analyst.
The Examination of Fats.—This memoir will be in¬
serted at length at the earliest opportunity.
The Use of Congo Red as Indicator in Ascertaining
the Reaction of Urine.—E. Briicke.—Ammoniacal salts
decidedly interfere with the examination by means of
congo-red.
Acid salts, such as acid ammonium or
potassium tartrate, affeCt congo-red in the same manner as
urine.
Determination of Nitrogen in Urine.—W. Camerer.
—Not adapted for abstraction.
A Modification of the Soda Test for Carbon Mon¬
oxide Haemoglobine.— E. Salkowski.—The blood is
mixed with twenty parts of distilled water, and a portion
is mixed in a test-glass with an equal volume of i’34 sp.
gr. Carbon monoxide blood becomes dullish white, then
a bright light red, and on standing separates into light-

Revue Universelle des Mines et de la Metallurgie.
Vol. ii.. No. 3, June, 1888.
Determination of Sulphur in Commercial Irons
and in Sulphides Decomposable by Acids.—Dr. L. L.
de Koninck.—In 1870 the author published a process for
the determination of the sulphuretted hydrogen given off
by sulphuretted irons on treating them with hydrochloric
acid or dilute sulphuric acid. This process consists in
condensing the sulphuretted hydrogen in a series of three
small washing-bottles containing a neutral solution of
silver nitrate at two per cent; in collecting the precipi¬
tate of silver sulphide and determining the sulphur. This
determination is effected by treating the precipitate with
bromine in presence of water, filtering off the silver bro¬
mide, and precipitating the sulphuric acid formed with
barium chloride.
The barium sulphate formed is very
I pure, being produced in a liquid free from fixed matters.
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Latterly the author has sought to simplify the process by
substituting mercury for silver ; the mercury forming, with
bromine in excess, a soluble and volatile produdt, the ad¬
vantages of the original process would be retained, and
the filtration and washing of the precipitate of silver bro¬
mide would be avoided. To this end he absorbs the sul¬
phuretted hydrogen in a mixed solution of mercury
cyanide and ammonium chloride. This mixture readily
absorbs the sulphuretted hydrogen, giving a black flocculent precipitate which is easily collected on a filter and
washed. On treatment with bromine and water it dissolves
rapidly and completely, especially at a slightly elevated
temperature, yielding sulphuric acid and mercury bromide.
This process has been carefully verified and found stridtly
accurate.
Determination of Manganese in Steels. — Franck
Julian.—One grm. of metal is dissolved in 15 c.c. of nitric
acid (sp. gr. 1*2), evaporated down to 5 c.c., 20 c.c. of
strong acid are added, and the liquid is precipitated in
heat by potassium chlorate, avoiding a large excess.
There are then added successively to the mixture 5 c.c. of
strong nitric acid, 60 c.c. hot water, and 10 c.c. of the
oxalic solution. The liquid is agitated until it takes a
light yellow colour, and the excess of oxalic acid is titrated
by means of permanganate, operating at a temperature of
about 70°. The manganese dioxide dissolves rapidly under
the influence of oxalic acid ; the back titration is done
quickly, and the end of the readtion is easily found after a
little experience. The solutions employed are :—Ammo¬
nium oxalate at 15 grms. per litre. Potassium perman¬
ganate at r6 per litre. To determine the standard of the
permanganate we take xo c.c. of the solution of oxalate,
add 50 c.c. of hot water, and the nitric solution of 1 grm.
of steel, from which the manganese has been eliminated
by precipitation with potassium chlorate and separating
the precipitate with an asbestos filter.
Vol. iii., No. 1, July, 1888.
The only chemical matter in this number is a translation
of the Presidential Address delivered by Mr. Crookes
before the Chemical Sedtion of the British Association at
the Birmingham Meeting, 1886.
No. 2, August, 1888.
Arrangement for Titration in Heat.—Prof. L. L. de
Koninck.—The apparatus devised for this purpose cannot
be described intelligibly without the accompanying figure.
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OF

GOLD :

A

Pradtical Treatise on the Metallurgical Treatment of Goldbearing Ores, including the Processes of Concentration and Chlorina¬
tion, and the Assaying and Refining of Gold. By M. Eissler,
Mining Engineer, formerly Assistant Assayer of the U.S. Mint, San
Francisco. With 90 Illustrations.
London: CROSBY LOCKWOOD and SON,
7, Stationers’ Hall Court, E.C.

A dvertiser, who has had three years’ College
aa training in Chemical Laboratory and has passed Exam, of In¬
stitute of Chemistry requires the po»t of Assistant to an Analytical
or Consulting Chemist.—Address “ Gamma,” Chemical News Office,
Boy Court, Ludgate Hill, London, E.C.
TO MANUFACTURING CHEMISTS.

A dvertiser wants Situation as Assistant AnaT-k lytical Chemist in Works’ Laboratory.
Has had three years
training in Analysis at the Yorkshire College.
Good references,
moderate salary at commencement.—Address, A.Z., 6, Francis Street,
Leeds.

Chemist (age 24), who has

had experience in

public works and in Analyst’s Laboratory, seeks Situation.
Good references.—Address, G., care of McBeath, 10, Willowbank
Crescent, Glasgow.

TTxtradtum Malti cum

Diastasi, concentr. in

^ vacuo parat., first class quality, supplied wholesale by the first
Austrian Malt-extradt Brewery, Bittmann Bros., in Raase, Austrian
Silesia.
TO CAPITALISTS.

'The Inventor and Proprietor of a Valuable
Medicine seeks a gentleman with capital to work his discovery.
Letters Patent have been secured in Great Britain and America.
Absolute proof of the value of this remedy will be given. Principals
or their Solicitors only will be negotiated with.—Address “ Patentee,”
Chemical News Office, Boy Court, Ludgate Hill, London, E.C.

A A7anted by Chemist, responsible post in Che* V
mical Works. Twelve years' experience in Inorganic and
Organic Chemistry, Analysis, Research, &c. References and Certifi¬
cates from English and Foreign University^ Professors, Technists,
and Analysts, and from all past employers.—Address, F.C.S., Wootton
Bassett. Wilts.
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*** Our Notes and Queries column was opened for the purpose of
giving and obtaininginformation likely to be ofuse to our readers
generally. We cannot undertake to let this column be the means
of transmitting merely private information, or such trade notices
as should legitimately come in theadvertising columns.
Oil Casks.—Are there any means of preventing the absorption of
pure olive oil into the wood of the casks in which it is imported
into this country not affedting the absolute purity of the oil ? What
is a fair percentage of absorption in new casks of well seasoned wood ?
—Oil.

MEETINGS

FOR

THE WEEK.

Thursday, Nov. 1st.—Chemical, 8.

“ The Constitution of the Terpenes and of Benzene,” by Dr. W. A. Tilden, F.K.S.

TO

CORRESPONDENTS.

AJOTICE IS HEREBY GIVEN to Consux
mers, Dealers, and Manufadturers of “Naphthol Yellow ” or
“ Fast Yellow ” that such yellow colouring-matter is the subjedt of
Letters Patent dated the 29th dayof December, 1879, No.5,305, which
are the property of the Badische Anilin und Soda Fabrik, of Ludwigshafen on-the-Rhine and Stuttgart, Germany.
The above mentioned colouring-matter can be purchased from the
Badische Anilin und Soda Fabrik through their appointed Agents in
Great Britain—
Messrs. SCHOTT, SEGNER, & CO., 26, Princess Street, Man¬
chester.
Messrs. JAMES STRANG & SON, 30, Gordon Street, Glasgow
Mr. HENRY BECK, 22. Bush Lane, Cannon Street, London.
Or from their Licensees in England under the said patent,
Messrs. 1. LEVINSTEIN & CO., of Blackley and Crumpsall
Vale Chemical Works, and 21, Minshull Street, Manchester.
Proceedings have been commenced in the Chancery Division of
Her Majesty’s High Court of Justice by the Badische Anilin und Soda
Fabrik to restrain an infringement of this patent, and such proceed¬
ings are now pending.
The public and particularly Manufadturers and Consumers of
Naphthol Yellow are cautioned that proceedings will be taken against
anyone infringing the rights of the Badische Anilin und Soda Fabrik
under the above mentioned patent.

J.
Photo.—Pass carbonic acid through water containing the carbonate
of lime or magnesia in suspension.
Silicate of potash solution is
strongly alkaline to test-paper.

H. JOHNSON, SON, & ELLIS,
47, Lincoln’s Inn Fields, London,
Solicitors for the above named
Badische Anilin und Soda Fabrik.

I Chemical News,
oa. 26,1888.
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WEGELIN MB HUBNER,

HaUe-on-Saale,

MACHINE WORKS AND IRON FOUNDRY,
Representatives:

NICKELS & Co., 150, Holborn, London, E.C.

Dry Slide Air-Pumps.

Scum-Pumps

E. Hiibner’s Patent, No. 37,746,

driven by Steam or Belt,with Automatic Regulation of Pressure,
or without same for feeding Filter Presses,

with increased effea through abolishing the noxious spaces; best
Air-Pump for Compression and Evacuation ; useful effea up to 90
per cent with Steam power or driven by Belt.

Filter Presses and Monster Filter
Presses,
with or without Washing Apparatus, with Heating Attachment,
with Attachment for Filtration with Exclusion of Air ; in Wood,
Iron, or Bronze every desired size

Experimental Filter Presses
in Wood, Iron or Bronze.

Steam Engines
with or without Cut-off Arrangement; with Rider Cut-off Com¬
pound Steam Engines.
From 2—150 horse-power

Steam Water Pumps,
newest, most approved Construction, taking up little room, and
especially suitable for placing in Wells, with great efficiency; up
to largest sizes.

Compressors driven by Steam or Belt,
for Liquefying Carbonic and Sulphurous Acids.

Filtration Experiments, if desired, carefully conduaed in
our Laboratory),

Steam Pumps & Transmission Pumps,
horizontal, vertical, mounted on column, Wall Pumps, Pumps for
Deep Wells, any size, for Water, Lyes, Salineand Muddy Liquids.
“ Pump Cylinder in Iron or Bronze.”
“ Several Hundred different Patterns for Selection.”

Membrane Pumps
worked by Steam, Transmission or Hand, in Iron, Bronze, or
Hard Lead, for raising Muddy, Sandy, Acid, or Saline Liquids,
any size desired.

Ice Machines.
Complete Freezing and Cooling Plant and Parts thereof,
i.e., Refrigerating-Worms, Ammonia-Pumps, Cocks, &c.
Also Small ice Machines for Families, Laboratories,
Farms, Ships, &c.

Hydraulic Presses and Pumps.

EMPTY PETROLEUM BARRELS.

Extraction Apparatus,
for Extraction (cold or hot) with Benzol, Sulphuret of Carbon,
Ether, Alcohol, Acetone, Water; In Iron or Copper. (Extraction
Experiments carefully conducted in our Laboratory if desired).

Laboratory Extraction Apparatus.
Montejus
in Cast or Wrought-iron, either lined with Lead or not.
Montejusfor Sulphuric Acid, Mixing Vessels, Stills, Pans,
and Steam Boilers.

Complete Plant
for Chemical Manufactories, Colour Works, Glycerin
Refineries, Resin Distilleries, Paraffin Works, Tar Dis¬
tilleries, Extract Works.
S3f"

Price Lists, Drawings, Descriptions, and Highest
References for our above-named Specialities on
Application. _r@79

PETROLEUM JELLY,
EQUAL TO AND CHEAPER THAN VASELINE.

Empties may be delivered for our account to—
ATLANTIC WHARF, BOW COMMON,
WESTERN WHARF, OLD KENT ROAD,
Or THAMES HAVEN PETROLEUM WHARF, THAMES
HAVEN.
We also Receive Empties at the various London Railway

SANITARY

FLUID

AND

SHEEP

7

DIP,

THE CHEAPEST AND BEST DISINFECTANT.

GREASE, PITCH, ASPHALTE, AND ALL PRODUCTS OF TAR AND RESIN.
Samples and Prices on application.

GRINDLEY AND CO.

POPLAR

LONDON

E.

Depots

The same Price paid for Barrels branded with our own Brand,
“ LUSTRE,” as for Barrels branded with American Brands.
NOTICE.—In the case of Empties sent for our account to Thames
Haven Wharf or a Railway Depot, please advise us when
sending, and mark K on the end of the barrels m Red Paint,
that we may recognise them.
DEDUCTIONS FOR DAMAGE.—Broken Chimb or Stave 6d.
Broken Head 6d. to is. 6d. according to extent of damage.
COMPANY’S STEAMERS:—
“ ELBRUZ,” 3700 Tons of Oil capacity.
“ KASBEK,” 3700
„
„
„
“ARARAT,” 3700
„
„
„

SPECIAL NOTICE. —As

our Oil would be seriously damaged
if put into Barrels that have contained Paraffin Oil, Paraffin
Empties are useless to us, and we are compelled therefore to
decline to receive them.

THE KEROSENE COMPANY, LIMITED,
26, GREAT ST. HELENS, LONDON, E.C.

IMPORTERS OF RUSSIAN PETROLEUM.

Silicates

of Soda and Potash in

the state ol

Soluble Glass, or in CONCENTRATED SOLUTION of first
quality, suited for the Manufadture of Soap and other purposes
supplied on best terms by W. GOSSAGE and Sons, Soap
Works, Widnes, Lancashire.
London Agents, COSTE and Co , 19 and 20, Water Lane, Tower
Street, E.C.. who hold stock ready for delivery.

MICA.

F. WIGGINS & SONS, 10, Tower Hill, London, E.
IM 1 ORTERS AND MERCHANTS,
Manufacturers of Mica Goods for Philosophical and ALL purposes.
Contractors to Her Majesty’s Government.

f/jr } •

CiNovIC2!'ir888WS’}

A ustralasian A ssociation Jor the A dvancement of Science.

211

antiquity.” This view, which was again and again put
forward during Sir W, Manning’s speech, is profoundly
to be regretted if we are to take it as the voice of the
University of Sydney.
Vol. LVIII. No. 1510.
Some of the New South Wales papers comment upon
what they call the “ unevenness ” of the programme of
the Association. The sections in which the number of
Wpapers to be read is large were those of chemistry and
nU
THE AUSTRALASIAN ASSOCIATION FOR THE mineralogy, geology and palaeontology, biology, anthro¬
pology, and architecture and engineering. The section
ADVANCEMENT OF SCIENCE.
devoted to astronomy, mathematics, physics, and me¬
chanics is moderately well occupied, but in the sections
Before proceeding to the agreeable task of noticing the for geography, economics and statistics, sanitary science,
admirable Inaugural Address of the President, Mr. C. H. and literature and the fine arts the entries number only
Russell, we must bestow a glance at the constitution of three each.
the Association. This body, though founded upon the
Now this “ unevenness ” is precisely what must follow
lines of the parent Association in the Home Kingdoms, if Australian men of science obey the good old rule of
differs from it in several respedts.
It has retained that doing the work that lies close at hand. In chemistry,
objedtionable feature, the Sedtion for “ Economic Science geology, and biology, with their allied branches, there are
and Statistics.” We say objedtionable, because statistics evidently a vast number of questions which can be suc¬
must be regarded, not as an independent science, but as a cessfully taken in hand only in Australia. On the other
method, applicable in various science. As for “ Economic hand, a residence in the Colonies offers no special facili¬
Science,” experience has proved that the deliberations of ties for the study of mathematical, physical, mechanical,
such a Sedtion border too closely upon politics to be economic, or literary subjects, and these latter, therefore,
either safe or desirable. We cannot help, also, looking were wisely left in comparative abeyance.
with a certain jealousy upon the creation of a Sedtion for
The newspapers, however, have unfortunately taken a
“ Literature.” It has been too often found, in the so-called different view of the matter, and have reported the econo¬
“ Literary and Philosophical Societies ” of Britain that mic papers at great length, whilst the proceedings in the
literature monopolises too much of the attention and re¬ chemical and geological sections have received but scanty
sources of the Society, and regards science with something notice.
more than mere passive dislike.
Mr. Russell, in his impressive and brilliant address,
after noticing the part played by the British Association,
THE VALUATION OF OIL-CAKE.
especially in its earlier days, argued with great justice
By THOMAS T. P. BRUCE WARREN.
that in so vast and thinly-peopled a continent as Australia
an analogous body to bring to a focus the scientific ability
and the research scattered throughout the colonies was Cotton-cake is preferred to linseed-cake as cattle food,
even more needful. He was then compelled to combat but it is easy to understand that several kinds of cake
the old enemy, utilitarianism. He quoted a “well-known may be mixed together. A short time ago Mr. Voelcker
politician in another colony who, when asked to spend a pointed out, in the Chemical News, the use of the
few pounds on pure science, replied :—‘ Will it affedt the microscope for detecting this.
price of beef and mutton ? If not I won’t spend a shilling
In the Chemical News (vol. Iviii., p. 196) is an extradt
on it.’ This old delusion, which still haunts the British on “ Determination of Fatty Matter in Linseed-Cake.”
Empire though our most formidable rivals have got rid of The author points out that in drying the cake there is a
diminished yield of oil.
it, was ably exposed by Mr. Russell.
The President did not feel himself compelled to a diredt
Now this is quite easy to understand ; the residual oil
encounter with the Ethical School of Utilitarians, who, on contained in a cake is very liable to oxidation, and a
hearing of researches, astronomical, chemical, or bio¬ thoroughly oxidised oil is pradtically insoluble in any
logical, sneeringly ask if we could not be “good and solvent.
Crushed poppy-seed is remarkable in this
happy ” if nebulae and rare earths and microbia had never respedt; and, as a rule, the insolubility of the residual
existed ? But he could not help referring, though briefly oil is just in proportion to its tendency to oxidise: heat
and very courteously, to the jealousy with which the invariably facilitates this. In drying an oil-cake the same
progress of Science is regarded by the students of the so- precaution should be taken as in drying an oil or fat, but
called “ humanities.” He said :—“ There have been those which unfortunately seems negledted.
who said that the proper study of mankind is man, and
It is better to remove the oil by solvents first, especially
who, while strenuously denying to this study the dignity if a well-defined drying oil is present, and to allow the
of a science, have thought no other science worthy of water to subside in a warm place, in a well-closed vessel,
culture. And there have been others who have asserted so as to avoid oxidation. By passing a current of ozonised
that man’s only study was nature in the things around oxygen into the oil it is quite easy to form some idea of
him,, negledting altogether the science of man.” To these what we are dealing with ; by noting the difference in the
two views Mr. Russell replies:—“ But man and nature are iodine absorption, an oil easily oxidised—as poppy, lin¬
correlative, and therefore true; science must embrace seed, and hempseed—is detedled from rape and cotton.
both studies.” This, we submit, is scarcely a satisfactory If the extradted oils are “ blown,” with heat applied at
answer. Man is part and parcel of nature, though its the same time, the two latter oils can be detedled by the
most complex and highly differentiated part, and in that colour of the coagulum produced by sulphur chloride.
Cotton oil yields a much lighter produdt than the other
light alone can he be successfully studied.
The jealousy of the progress of science felt by the oils : the dark colour results principally from the liberation
literary world found its expression from the mouth of no or expulsion of glycerin ; the free fatty acids yield dark,
less important a person than Sir William Manning, and in some cases black, produdts.
It is not an uncommon thing to find oil-cakes containing
Chancellor of the University of Sydney. This gentleman
contrasted Science with a something which he called rosin oil, the inference being that the marc is nearly ex¬
“ general education.” He expressed a hope “ on behalf hausted, and then the oily matter made up with oils from
of the University that the attractions of Science will not other sources.
The same oils oxidised cannot be considered equal as
take the youth of this colony too much away from general
education. There is no doubt Science has great attractions heat producers.
The eledtrical resistance of an oil extradted from a
which may lead many not to study the writings of
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pure cotton-cake is enormously higher than the oil
yielded by any other oil-cake ; then follow, in order, rape,
poppy, and linseed.
When the powdered seeds are steamed previous to
crushing it ought not to be forgotten that we are bringing
about a condition favourable to oxidation, but the same
thing will happen by simple exposure.
The crushed
linseed sold by druggists for medical purposes rapidly
changes, by the oxidation of the oil, if exposed in an open
vessel.
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By T. STERRY HUNT, LL.D., F.R.S.
(Concluded from p. 206).

( Chemical News,

\

Nov. 2,1888.

a dense vapour, holding dissolved mineral elements to be
subsequently deposited as crystalline species. The above
faffs serve to show that a solution is really an integral
chemical compound, in accordance with the view long
maintained by the author.*
19. The law of volumes prevails in all known cases both
of homogeneous and heterogeneous integration among
gases and vapours, in the changes of oxygen, and of the
vapours of iodine and sulphur, as in those of fluorhydric
acid, of aldehyd, and of pentine and its polymers, as well
as in the not less remarkable condensations or polymeri¬
sations of acetylene. All analogy leads us to extend this
law to the still greater condensations observed in the
denser vapours into which liquid species, above their critical
points, are resolvable, and to the further condensation of
the vapours into liquid and solid forms—to assume, in
faff, that the law of combination by volume, like that of
combination of weight (with which, so far as experiment
goes, it is indissolubly linked), is universal.
The coefficient of condensation in the case of gases and
vapours is readily found by comparing the densities of the
respective species at standard temperature and pressure,
in the way well known to chemists ; the weight of a given
volume of hydrogen gas at that temperature and pressure
being the unit. For the liquid and solid species formed
by the homogeneous integration of these gases and
vapours, as we have elsewhere endeavoured to show, the
weight of the same volume of the newly formed species
at the temperature of its production under the standard
pressure is to be taken as the term of comparison, either
with that of the vapour or gas calculated for 0° and
760 m.m., or finally, with the weight of an equal volume
of hydrogen gas at the same temperature and pressure.
As declared by the writer in 1853, “ the doffrine of
chemical equivalents is that of the equivalency of
volumes”; in other words, the law of volumes, like the
law of weights, is universal, and for all species—liquid,
solid, or gaseous—the volume, under proper conditions of
temperature and pressure, is the same. The volume being
then a constant quantity, the integral (or so-called equiva¬
lent or molecular) weight of any species, whether gaseous,
liquid, or solid, is its specific gravity, hydrogen gas being
unity.
20. The advantages to be gained by establishing a
single unit for specific gravity, and by substituting alike
for water at its maximum density (in the case of liquids
and solids) and for air at o° and 760 m.m. (in the case of
gases and vapours), hydrogen gas at the same temperaand pressure (a plan first indicated in the writer’s volume
entitled “ A New Basis for Chemistry ”), were urged in a
paper entitled “ Chemical Integration,” read before the
National Academy of Sciences in April, 1887, and pub¬
lished in the American Journal of Science for the following
August. They were further insisted upon in a paper on
“ Integral Weights in Chemistry,” read before the British
Association for the Advancement of Science, at Man¬
chester, in September, 1887, and published in the London,
Edinburgh, and Dublin Philosophical Magazine for
Offober of the same year.
The integral weights of all
gases and vapours are evidently their specific gravities,
hydrogen being unity ; and since water itself is the unit
of specific gravity, adopted for convenience, for all liquids
and solids, it becomes of the first importance to determine
its integral weight. The weight of a litre of hydrogen
gas (H2) at 0° and 760 m.m. being approximately o-o8g6
grm., and that of a litre of water at ioo° (its temperature
of formation at 760 m.m.) 95878 grms., we have :—

I7. The progressive stages which in sulphur, iodine,
fluorhydric acid, and acetic acid are marked in the process
of homogeneous disintegration by heat at the ordinary
pressure, do not, however, occur in the cases of ether,
alcohol, water, and similar volatile liquids, except when
these are heated under increased pressure; conditions
under which all liquids not thereby exposed to hetero¬
geneous disintegration may theoretically assume the
gaseous state. The intermediate forms in the metamor¬
phosis of volatile species are of very different degrees of
stability, and while in many cases capable of existing at
the ordinary pressure through a certain range of tempera¬
ture, in others exist only within such narrow limits of
temperature and pressure that we are led to conjecture
from analogy that within still narrower limits there may
exist many other intermediate species hitherto unknown
and unsuspected.
It may even be supposed that every
variation in pressure aCting upon compressible species
gives rise to some passing chemical change too fugitive
to be detected.
It is known that variations in pressure
control the production of allotropic forms in the case of
solids, and may we not from analogy expeCt the same
principle to apply in the action of pressure upon all bodies
which depart from the theoretical elasticity of the perfect
gas ? The ideal gas responds perfectly to every variation
of pressure, according to Boyle’s law, while the ideal
solid is on the contrary incompressible (§ 15), but the
representatives of both of these can exist only within
certain limits of temperature and pressure.
18. The seeming continuity of the liquid and the gaseous
states of matter, as seen in the dense vapours discovered
by Cagnaird de Latour, and the faff that gaseous matter
by successive condensations under great pressure assumes
at high temperatures a condition not of liquidity, but of
dense gas or vapour, as set forth by Andrews, receives a
remarkable illustration in the discoveries of Hannay and
Hogarth.f These chemists have found not only that solu¬
tions of salts in alcohol and ether have their critical points,
above which they pass integrally into the state of dense
vapours, but that the dense vapours of the solvent liquids
themselves have, like condensed hydrogen gas, the power
to take into solution various solids. The faff that water
(and probably watery solutions also) will pass into the
state of dense vapour not far from 400° (as long since
shown by Cagnaird de Latour), and that this vapour is,
moreover, as found by the authors just cited, a solvent
alike for silica, alumina, and zinc oxide, is one which
throws great light on many problems in geogony and
physiological mineralogy. It leads us to conclude that
liquid water does not exist in highly heated rocks at con¬
siderable depths from the earth’s surface, where, however,
o-o8g6 : 95878 :: 2 : x = 2I400’3.
it maybe present either in chemical combination, reducing
Taking Regnault’s figures for hydrogen =o-o8g578 grm.,
their fusing point, as shown in the late researches of . the weight of a litre of water vapour (H20 = i7’g6) cal¬
Tilden and Shenstone, or liberated, and pervading them as culated for the same temperature and pressure = 0'8oq4
grm.; we have then :—
* Read before the National Academy of Sciences, April 17, 1888.
o-o8g578 : 95878 :: 2 : * = 2i4o66
Reprinted from the American Chemical Journal, vol. x., No. 5.
o’8o44
: 95878 :: 1: x= iigrg
+ Hannay and Hogarth, Proc. Roy. Soc. Lond., xxix., 324, and
Chemical News, xii., 103-106 ; also, “ A New Basis for Chemistry,”
2nd Edition, §§ 140,121.

* “ A New Basis for Chemistry,” §12.
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Of these these the last equation gives the coefficient of
condensation for water, and if, rejecting the fraction, we
assume water to be 1 ig2(H20), we have 1192 X 17-96 = 21408.
In the uncertainty which still prevails as to the exad
weight of oxygen, hydrogen being unity,* we may safely
assume in the calculation of their integral weights from
the observed densities of other liquid and solid species,
the first-found number, or 21400, as a sufficiently close
approximation to the integral weight of water.
21. As regards the further history of the views just
stated, it was pointed out in the first edition of the author’s
“ New Basis for Chemistry ” (§§ 66, 67) that in applying
to water the well-known formula for calculating the socalled atomic volume, p-~d = v, while d is its density at
40, which is the unit of specific gravity for liquids and
solids, p is the equivalent weight of its vapour, which is
also its density, hydrogen being the unit.
Hence the
relation of d :p involves the relation of the density of
water to that of its vapour, and finally to that of hydrogen
gas ; and thus enables us to determine the amount of
contraction of H20 in passing from the gaseous to the
liquid state, or, in other words, its coefficient of condensa¬
tion, v being the reciprocal of this coefficient.
It was
then said, “ the question to be settled in fixing the equiva¬
lent weight of water is to know its specific gravity as
compared with hydrogen gas, or with steam.”
In applying this method, the density of steam at ioo°
as compared with water at ioo° having, for the reasons
given, occupied the writer’s attention, he, by inadvertence,
took the densities at this temperature, and was thus led
to assign to water the erroneous formula, i628(H20),
which, assuming ^0=17-9633, gave an integral weight
of 29244.
In resuming, however, in §95 of the same
volume, the question of the density of liquids and solids
taken with water at 40 as unity, it was declared to be
“ necessary to refer them to a common standard of density,
or, in other words, to determine the relation of density
between water and hydrogen gas
d being “ the density
of water at 40, and p that of hydrogen at o°.” Soon after
in the paper on “ Chemical Integration ” referred to in
§20, it was said that “ instead of the weight of atmospheric
air at 90 and 760 m.m. ... as the standard unit of >
specific gravity for all gases and vapours, hydrogen at the
same temperature, which gives us the unit of integral
weight, would seem to be the natural unit of specific
gravity for all bodies whatsoever”; and again, in compar¬
ing the densities of liquid and solid species “ with the j
|
density of the hydrogen unit, H2, we get the specific
gravity of these bodies, the diad integer of hydrogen at 0°
and 760 m.m. being unity.” Still further, in the second
paper cited in §20, it was said, “hydrogen, as the lightest
known species, is the unit of integral weight in chemistry,
and a litre of this gas at o° and 760 m.m. being assumed
as a unit of volume for all species, the weight of a litre of
any other vapour or gas at the standard temperature and
pressure is its integral weight
while the weight of the
same volume for liquids should be taken “ at the tempera¬
tures at which they are generated by the metamorphosis,
through condensation, of the corresponding gaseous
species.” “ In like manner, the weight of solids should,
theoretically, be determined at the temperatures at which
they are generated by the metamorphosis of gaseous or
liquid species
in other words, we should take for any
solid species “ the weight of the same volume at the
highest temperature at which that species can sustain
without undergoing ar change of state.” Notwithstanding
all these repeated statements, the erroneous value for the
integral weight of water, calculated by comparing hydro¬
gen gas, water vapour, and water itself, at the common
temperature of ioo°, was, by an oversight, retained until
corrected by the writer in a note on “ The Integral Weight
of Water ” in the London, Edinburgh, and Dublin Philo-
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sophical Magazine for April, and in the American Journal
of Science for May, 1888.
22. In the paper on “ Integral Weights in Chemistry ”
was, moreover, considered at some length the relation of
the regular thermic changes in volume alike of water and
of most solid species to the question of integral weights
and specific gravities.
It follows from what has been
said above that, theoretically, the weight of the volume of
water should be taken at 100°, and that of most solids,
such as metals, ores, gems, and spars, at temperatures
much more elevated.
But we have sought to show by
comparison of the cubic expansion of water between 40
and ioo°, with the much smaller rates of expansion of the
solid species in question between 40 and the temperatures
of their chemical change by heat, that the resulting errors
in the determination of specific gravities at ordinary tem¬
peratures to a considerable extent balance each other,
and further, that the imperfections and impurities of most
natural and artificial species introduce in such determina¬
tions “ possible deviations in the one and the other direc¬
tion as great as those due to the different rates of expan¬
sion of water and these species, so that we may take the
approximate specific gravities got with water at 40 (or
better at 15-5°) as an available basis for fixing the integral
weights of most solid species.”
23. To illustrate alike the mode of calculating the
integral weights of solid species, and the use and inter¬
relations of the two standards of specific gravity mentioned
above, namely, water at ordinary temperatures and
hydrogen gas at o° and 760 m. m., we may take the case of a
crystalline species formed by the condensation of an un¬
known number of volumes of a theoretical calcium car¬
bonate, CCa03 = ioo. The integral weight of water being
in round numbers (§ 20) 21,400, and the specific gravity of
the calcareous species (water i-ooo) 2730, we have—
21,400x2730 = 58,422.
Dividing the integral weight thus found by that of
CCa03 = 100, we find the number of volumes of this hypo¬
thetical carbonate condensed in one volume of the cal¬
careous species, or, in other words, its coefficient of con¬
densation, to be 584-22. Rejecting the fraction, we have
for this species, which is calcite, 584(CCa03) = 58,400.
with a theoretical specific gravity of 2729.* The relation
between the integral weight of the calcium carbonate,
CCa03=ioo (hydrogen = i-o, being unity), and the specific
gravity of the calcite (water = 2i,400, being unity), is got
by the equation—
2729 : 100 :: 1 : x —

L=v

= 36-643.

d

This, the so-called molecular or atomic volume of CCa03
as it exists in calcite of such density, is the reciprocal of
he above coefficient of condensation, since—
36-643x584 = 21399-5.
But calcite of this density is 58,400 times heavier than
the same volume of hydrogen at o° and 760 m.m., so that,
substituting this value (its specific gravity on the hydrogen
basis (for the first term in the above equation, we find the
value of v (H = ro) to be =0-0017123, and we have:—
1 : 21,400 :: 0-0017123 : 36-643.
In like manner, water, ng2(H20), taking itself as the
unit of specific gravity, gives v = 17-96, while on the
hydrogen basis, with an integral weight of 21,400, we find
21 = 0-000839 nearly. But 1192x0-000839=1-00088.
23. In considering, in 1863, the question of differences
in condensation, as exemplified between the various
carbon spars, hornblende and pyroxene, fibrolite and
cyanite, and especially between meionite and zoisite, it
was said, “ the augmentation in density, in hardness, and

* The equivalent weight of CCa03 is here calculated with 0 = 16,
I substituting for which the value 0 = 15-96, we have instead of too the
number
99-88. This gives for 584CCa03, instead of 58400, an integral
* Vide “ The Relative Values of the Atomic Weights of Hydrogen
weight of 58,330, corresponding to a specific gravity of 27357 instead
and Oxygen.” Cooke and Richards, American Chemical Journal, x.,
of 2-7290, a difference so small that it may be negledted as within the
81, and Froc. Amer. Acad., 1887, xxiii.; also Rayleigh, Froc. Roy.
limits of error.
Soc. London, 1888, xliii., 356.
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in chemical indifference which is seen in this last species double, forming “ rings,” “ chain-like groups,” “ open
[as compared with meionite] is doubtless to be ascribed chains,” “ closed chains,” “ branched chains,” &c. Thus,
to a more elevated equivalent, or, in other words, to a for example, “ a branched series of atoms is obtained,
composed of several linear chains.
In the same way
more condensed molecule.”* * * * § Again, in 1867, in discussing
these and other examples in mineral species, it was said, these branches can also divide, and the new branches
“ the hardness of these isomeric or allotropic species, and may be united together by connecting links, forming ring¬
their indifference to chemical reagents, increase with their like or net-like structures.” The author, however, tells
condensation, or, in other words, vary inversely with their us in a footnote that the expression “ ring-shaped ” “ need
empirical equivalent volumes, so that we here find a diredt not be accepted as applying to space; it only indicates
relation between chemical and physical properties.”! The that the attractions between the atoms which maintain
conclusion then reached was, in fadt, that for related the coherence of the molecule form a continuous series.”*
solids, hardness and chemical indifference increase with In like manner Prescott states that “ in the use of the
the condensation of the species, or, in other words, vary chemical term, position,” he will be understood to refer
inversely as their empirical equivalent or so-called atomic “ not to arrangement in space, but to the order of the
union of the atoms with each other.”! Another distin¬
volumes, represented by v :—
guished American chemist has, however, lately assured
atomic weight
.
•
,
p
-£— = atomic volume = _ = v.
us that the question of “ atom-grouping has a mechanical
specific gravity
d
as well as a chemical side,” and, notwithstanding the
This is in accordance with the earlier observations as provisos above quoted, it seems impossible to divest the
to the tenacity and hardness of metals and alloys. language which we have quoted from Lothar Meyer of a
Wertheim, from his experiments, concluded (as Guyton geometrical sense. Without speaking of the fancies of
Morveau had long before) that the order of the common earlier writers as to the architecture of molecules, it is
metals for tenacity and for hardness is pradtically the well known that Le Bel and Van’t Hoff have speculated
same, and announced in 1841 that the tenacity varies upon the supposed arrangement of the atoms of molecules
directly as the quotient of the specific gravity divided by in space, and that Wislicenus has lately made a further
the atomic weight:—
contribution in the same direction towards a hypothesis
of the geometry of molecules.
specific gravity _d _ 1
25. By such assumptions as the foregoing the modern
atomic weight
p
v
atomistic chemistry seeks to explain the physical and
This conclusion was confirmed by the studies of Calvert chemical characters of species, which it regards as de¬
and Johnson, in 1859, on the hardness of metals and pendent upon forces and properties supposed to dwell in
alloys ; by those of Karmarsch on the tenacity of metallic
the individual atoms from which these are conceived to
wires ; and by those of Bottone, in 1873, also on the be built up. Structural formulas in accordance with this
hardness of metals; the latter maintaining that for hypothesis may serve to explain the faCts of definite and
homogeneous bodies of uniform texture, hardness and multiple proportions, of polymerism in vapours, and of
tenacity vary together in accordance with the law enun¬ the peculiar differences presented by such isomeric bodies
ciated by Wertheim. + The law thus arrived at by various as the primary, secondary, and tertiary alcohols,
investigators for the hardness and tenacity of metals and
C*H2»+20- Assumed differences in “ the order of the
alloys is identical with that independently deduced by the
union of atoms with each other” may be made to account
author, not only for the hardness but for the indifference
for the unlike genetic relations presented in their chemical
to chemical changes, of related silicates, carbonates, and
changes by certain of these isomeric species, but there are
oxides.
other phenomena which it will require still further and
24. We have sought in the preceding pages to set forth purely gratuitous assumptions to explain by the atomic
and to explain what may be regarded as the fundamental
hypothesis. Such, for example, are the subtle differences
fadts of chemistry, by an extension of the well-known and
which divide the amylic alcohol got by fermentation into
verified laws of combination by weight and volume. In
two species, one optically adtive and the other inadtive.
doing this it has not seemed necessary or in any way
These, though convertible the one into the other, present
advantageous to invoke the aid of the atomic hypothesis.
also minor chemical distindtions, and, moreover, transmit
This, which was adopted in 1808 by Dalton to explain the
their optical characters to the derived valeric acids. §
fads of definite and multiple proportions observed in
Similar chemical and optical unlikenesses appear in the
chemical changes, has since been greatly extended and
limonenes, pinenes, and camphenes, which are all appa¬
modified in the effort to apply it to many phenomena then
rently isomers of dipentine; and other examples of
unknown. Molecules being assumed to be built up of
optical, crystalline, and chemical differences meet us
atoms, it is supposed, in the language of Lothar Meyer,
frequently in the study of isomeric and homologous
one of the most able and learned exponents of the hypo¬
bodies, which can hardly be explained by any constitu¬
thesis, that while “ each monovalent atom possesses only
tional or so-called structural formulae.
a single position in space by Which another atom can be
To indicate the essential differences which distinguish
held by it in stable equilibrium,” the polyvalent atoms
two substances having, it may be, the same centesimal
may have “ four, five, or six such positions,” or points in
composition and the same density, alike in the vaporous
space. The atoms themselves “ are in a state of adtive
and the liquid or solid state, as in the instances above
motion, with these points as centres of equilibrium. The
noted, they have been said by different writers to be un¬
motion may be rotary or oscillatory. In those cases in
like in “ structure,” or in “ organisation.” The term
which an atom fills two or more of these points it is
structure, however, implies that the substance in question
considered to oscillate between, or, rotating, to pass
is put together or is built up by a certain arrangement of
through these centres.” These atoms are furnished with
parts, while the term organisation superadds the concep¬
“ bonds,” “ links,” or “ hooks,” and are joined together
tion of such a subordination of parts to function as
by various modes of “ atomic linking ” both single and
belongs to crystalline or to biotic structures. For these
* Comptes Rendus, June 29,1863, and in English, Amer. Jour.
Science, xxxvi., 426.
+ Amer. Jour. Science, xliii., 203. See further, “A New Basis for
Chemistry,” Chapter VII., and also Appendix to the 2nd Edition.
$ See, in this connexion, “ The Hardness of Metals,” by Thomas
Turner, Chemical News, April and May, 1887. It may here be
remarked that compounds of metals with sulphur, phosphorus, car¬
bon, and silicon often differ greatly, alike in dynamical and in
chemical characters, from the metals themselves, as may be seen in
the increased hardness ar.d tenacity of certain compounds containing
even small portions of some of these elements (§ 13).

* All the expressions here quoted are from the chapter on the Law
of Atomic Linking, in the late excellent translation by Bedson and
Williams of the 5th edition of Lothar Meyer's “Die Modernen Theorien der Chemie” (Longmans, 1888).
+ Prescott, “ The Chemistry of Nitrogen,” J. Amer. Chem. Soc.,
Sept., 1887, 133.
t See Amer. Chem. Journ., ix., 453.
§ See on this subjedt the studies o< Pasteur, Fedler, and Chapman
and Smith;
Watts’s Didt. of Chemistry,” 1st Supplement, sub voce
Amyl Alcohols.
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reasons it is conceived that the term “ constitution,”
which implies no mechanical hypothesis, but simply refers
to the chara&er or the essential form of the species in
question, is to be preferred. Chemical species are subjed
to constitutional changes, or, in the language of Andrews,
to “ internal disturbances,” which alter to greater or less
degrees alike their dynamical and their chemical relations.
Such constitutional changes may manifest themselves in
veritable metamorphosis by homogeneous integration or
disintegration, and consequent change in integral weight;
or in other cases by such slighter differences as have been
signalised in the amylic alcohols and the various dipentines; or as are seen in certain cases of crystalline
dimorphism, which are apparently independent of any
change in density. Were it possible to establish on valid
grounds the existence of chemical molecules, built up by
the putting together of the atoms in the fantastic arrange¬
ments supposed by the present highly complicated atomic
hypothesis, further assumptions would still be required to
account for these minor constitutional differences. Some¬
thing radically different from this or any other mechanical
hypothesis must, in the writer’s opinion, be devised before
we can hope to explain adequately the dynamical and
chemical history of matter. Signs are not wanting that
this famous hypothesis, so generally accepted by chemists
since Dalton’s time, is felt by many to be no longer ade¬
quate, and that, in the language of J. P. Cooke, it may be
regarded as “ only a temporary expedient for representing
the fads of chemistry to the mind.*” The fate which
befell the corpuscular hypothesis of light, and now seems
to menace the undulatory hypothesis, appears to await
the atomic hypothesis in chemistry.
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latter is opened, and mercury is continuously run in to
keep pace with the movement in the right hand limb of
the measuring apparatus, which corresponds with and
measures the chlorine disappearing.
Such a method is open to obvious sources of error, the
chief of which is the absorption of chlorine by the fibre
and the water which it contains. The volume disappearing
in combination, on the other hand, is relatively large ;
e.g., in one experiment in which x grm. of jute was taken it

THE

LIGNO-CELLULOSES.
By C. F. CROSS and E. T. BEVAN.
We have recently made a quantitative study of the chlorina¬
tion of the ligno-celluloses, using a method and apparatus
which may be found to have other application in cases in
which it is required to determine the volume of a gas dis¬
appearing in combination. We anticipate the publication
of the particular results of this research by the following
brief description of the apparatus and method.
a is the flask or bottle in which the reaction takes
place. It is closed by a cork (of indiarubber well coated
with paraffin) through which pass two tubes, the first of
narrow bore, bent at right angles, carrying a stop-cock,
and serving to connect the flask with the measuring
apparatus ; the second is a piece of wide tubing, blown out
below to a relatively large and thin-walled bulb.
Into
this bulb the fibre, suitably prepared, is introduced. Out¬
side the cork a piece of rubber tubing is passed over the
extremity of the tube, and through this a piece of rod, of
somewhat less diameter than the tube, is pushed until it
presses upon the fibre in the bulb.
B is a tube containing a substance capable of combining
with chlorine—e.g., a small quantity of the fibre itself—
inserted between the flask and measuring apparatus,
serving to indicate any transfer of chlorine from the flask
by diffusion, should such take place; this, however, we
have not found to occur.
The bottle is filled with chlorine by displacement over
water, inverted, and the cork carrying the bulb-tube with
the fibre is inserted; the stop-cock on the other tube is
closed and the connection made as in the figure. When
the bottle has attained the temperature of the room the
levels in the measuring apparatus are adjusted to the
lowest graduation of the instrument, with both stop-cocks
open. The stop-cocks are then closed, and the bulb in
the reaction flask is broken by pressure on the rod. The
* American Journal of Science (1SS3), xxvi., 310 to 3x6.

amounted to 60 c.c. (at 18* and 758 m.m.). That the
method is trustworthy is shown by the satisfactory agree¬
ment of the numbers in a series of experiments, and
further by the coincidence of these numbers wdth those
calculated from the HC1 formed (and determined by
titration).
The results obtained have thrown light on the molecular
constitution of the ligno-celluloses, and will be discussed
in a paper about to be communicated.

SILICON

HYDRIDE.

By H. N. "WARREN, Research Analyst.

Requiring a somewhat large quantity of amorphous
silicon, I made use of the following ready method of pre¬
paring the same, namely, by the a&ion of gaseous silicon
fluoride upon metallic magnesium, contained in an
ordinary combustion tube, and heated by the aid of a gas
flame. The products being amorphous silicon, mag¬
nesium fluoride, and a small quantity of a peculiar
form of magnesium silicide, which, when exposed to
the adtion of the more concentrated acids, and especially
hydrochloric, evolved a most spontaneously inflammable
silicon hydride; this, when in contact with the atmo¬
sphere, takes fire with explosive violence, the nature of
its combustion resembling in every respecft that of phosphoretted hydrogen.

Estimation of Quinine by Kerner's Method.
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The same gas may, however, be obtained free from
spontaneous inflammability by reading on the abovementioned compound with the weaker acids, such as
acetic and oxalic, but the difficulty arising from freeing it
from uncombined hydrogen gas renders it impossible to
speak definitely, although from various experiments that
have been performed with the same, it would appear to be
closely allied to hydric phosphide, and to be a mixture of
silicon hydride, both in the gaseous, liquid, and solid
form.
Everton Research Laboratory,
18, Albion Street, Everton, Liverpool.
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lines that the plates showed which were taken by the
dired light of the spark unrefleded and unabsorbed by any
medium. The palladium mirror was substituted for the
copper mirror, and also showed no limit of seledive ab¬
sorption above wave-length 2100. We are led to conclude,
therefore, that the metallic surface of the speculum metal
upon which the lines are ruled which form the diffradion
grating does not fix by seledive absorption the limit of
metallic spedra at 1800 to 2x00. This limit more likely
resides in the materials forming the sensitive emulsion
with which the sensitive plates are coated.
We have
found that a marked difference exists in different emulsions
in regard to sensitiveness to ultra-violet light. The various
staining processes, which enhance to such a marked
degree the sensitiveness of photographic plates to wave¬
lengths of greater length, do not seem to affed the limit
of metallic spedra in the ultra-violet.
Thus, plates
stained with erythosine, which are extremely sensitive to
yellow and green light, continue to give the same limit in
the ultra-violet after staining as they did before they were
submitted to the staining process.—Proceedings of the
American Academy of Arts and Sciences.

The question of the absorption of the ultra violet rays by
metallic surfaces possesses considerable interest, both
from a pradical and a theoretical point of view. By the
kindness of Prof. Pickering, Diredor of the Harvard
University Observatory, we were provided with a number
THE ESTIMATION OF QUININE BY
of metallic surfaces prepared by Prof. Wright, of Yale
College. These metallic surfaces were deposited upon
KERNER’S
METHOD.
glass by means of eledricity. The surfaces were of gold,
By EDSEL A. RUDDIMAN.
platinum, tellurium, palladium, copper, silver, and steel.
(Continued from p. 204).
A preliminary trial had shown us that a heliostat mirror
of the same composition as that upon which the grating
was ruled did not absorb light of greater wave-length than
(3) Experiments to Determine the Accuracy of Kerner's
2900. We resolved, therefore, to compare other metals Figures.—For the quantitative estimation of cinchonidine
with speculum metal. Since our heliostat arrangement sulphate in quinine sulphate by his ammonia test, Kerner*
required two mirrors to dired the light upon the slit of gives figures obtained for the fradion of 1 c.c. of water of
the spedroscope, we employed a speculum mirror for the ammonia, sp. gr. 0-920, which 1 m.grm. of cinchonidine
movable mirror of the heliostat, and replaced the fixed requires to dissolve it, varying from 0-288 to 0-350 c.c.
mirror by mirrors of the metals whose seledive absorption His method of experimentation in brief is as follows:—
we wished to compare with that of speculum metal. To To 50 c.c. of standard quinine sulphate solution, prepared
our surprise the metallic mirrors of gold, copper, nickel, by digesting chemically pure quinine sulphate in water at
steel, silver, tellurium, and palladium all reached the 15° C., and filtering, he adds a weighed quantity of cin¬
same limit as speculum metal. Here was a complete chonidine sulphate, varying the amount added,
This
experimental proof that colour in no way influences the solution, in portions of 10 c.c., is then titrated with
seledive absorption of metals for the ultra violet rays; ammonia water of sp. gr. 0-920.
Simultaneously with
for the copper mirror, which gave a strong yellow light by this, 50 c.c. of the standard solution are titrated in portions
refledion, was as capable of refleding light of as short of 10 c.c. each.
The excess of ammonia used in the
wave-length as the brilliant white surface of polished former case over that used in the latter is divided by the
silver. Although the metallic surfaces we employed were number of m.grms. of cinchonidine sulphate contained in 10
bright, slight differences in polish undoubtedly existed, c.c. of the former solution. This will give the amount of
and therefore we are not justified in placing much reliance ammonia water necessary to dissolve 1 m.grm. of the
upon the evidence presented by the intensity of the cinchonidine salt.
According to this method I made
photographs of the solar spedrum obtained by light re- twenty-five experiments as given below, varying the
fleded into the spedroscope by these various metallic amount of cinchonidine sulphate from 0-005 grm- t0 °‘°5
surfaces.
The photographs, however, can be classified grm. for every 50 c.c. of the standard solution.
according to intensity in order of numbers as follows :—
Three experiments (I., VIII., XIII.) were made to find
number 1 indicating the greatest intensity: 1, steel; 2, the number of c.c. of the ammonia water taken by the
gold; 3, platinum; 4, palladium ; 5, silver; 6, tellurium ; standard quinine sulphate filtrates alone.
This number
7, copper.
of c.c. was dedu&ed from the reading in each following
It was evident from these experiments that the seledive experiment with cinchonidine addition ; thus the 6-385 c.c.
absorption of metals is far less than the absorption obtained in I. was dedudted from the readings in experi¬
exercised by the earth’s atmosphere.
We therefore ments II. to VII. for the calculations to give the figures
resolved to employ the light of the eledric spark between of the last column.
metallic terminals, in order to ascertain whether any limit
In each experiment I took the average of four titrations ;
of absorption could be reached.
For this purpose, the then taking the average of the twenty-five experiments,
light of the spark between copper terminals was refleded, covering one hundred titrations, I found that for every
by means of a mirror of the metal whose seledive absorp¬ m.grm. of cinchonidine there was required 0-360 c.c. of
tion we wished to examine, upon the slit of the spedro¬ ammonia water of sp. gr. 0-920 to dissolve the precipitate.
scope. To proted the surface of the mirror from the In the following experiments the temperature of the
effeds of the spark, a thin plate of quartz was placed in resulting solution of each titration was taken as soon as
front of it.
It was found that the copper mirror showed the titration was completed. When the temperature thus
no limit of seledive absorption by refledion for wave¬ taken varied from 150 C., due allowance was made by
lengths of light produced by burning copper at the limits
of the copper spedrum. that is, at wave-length 2100. The
* 1862; Zeitsch. Anal. Chem., xx., 150. Pharm. Jour, and Trans.,
photographic plate taken by this method showed all the July, 1862. Am. Jour, of Pharm., xxxiv., 217. 1880 ; Archiv. der
* Contributions from the Jefferson Physical Laboratory.

Pharm. [3], xvi., 186. Jahresb. der Pharm., 1880, 161. Pharm. Jour
and Trans. L3l,xi., 27.
1880; Archiv. der Pharm. [3L xvii., 438.
Proc. Am. Pharm. Assoc., xxix., 329.
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adding or subtracting for every degree of increase or
decrease, as the case might be, 0-148 c.c. to or from the
amount of ammonia used. In order to secure constancy
in composition of the cinchonidine salt taken, the cinchonidine sulphate was exposed to the air until thoroughly
effloresced and then weighed as having the formula
(CI9H22N20)2H2S04-2H20.
From this the equivalent
quantity of the crystallised salt (6H20) was calculated.
The following abbreviations are used in the table below :—
S. Q. S. S. for standard quinine sulphate solution; am.
for ammonia water; ef. cin. sulph. for effloresced cin¬
chonidine sulphate.
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Taking the average result of the twenty-five experi¬
ments I found that i m.grm. of cinchonidine sulphate
[(Ci9H22N20)2H2S04-6H20] , when dissolved in a solu¬
tion of quinine sulphate, requires 0-36 c.c. of ammonia
water of sp. gr. o*g20 to precipitate and re-dissolve it.
(4) Method for Quantitative Estimation.—Kerner’s*
method and claims for the quantitative estimation of cin¬
chonidine sulphate in commercial quinine sulphate are
here given in a faithful translation as follows :—Five grms.
of the salt to be examined are rubbed in a mortar with
distilled water to a homogeneous mass, then transferred
to a stoppered flask, rinsing with enough water so that in
all 50 c.c. are used. The mixture is then either placed in
water (of about 50° C.), shaken vigorously and cooled, or
digested without heating for twelve to eighteen hours,
shaking vigorously and frequently.
The flask is now
placed in cold water, together with the mixture of standard
quinine and water for comparative titration and the
ammonia water, and when all are at the same temperature
the quinine solutions are filtered through dry filter papers.
The temperatures of the air and water taken into considera¬
tion in the operation lie between 12° and 240. For the abso¬
lute numerical titre they are not indifferent, but for the rela¬
tive result they are. The preservation of a fixed low tem¬
perature is not necessary if the standard quinine solution is
prepared and filtered at the same temperature.
As a
measuring instrument for the ammonia, a long burette
finely divided (1—20 c.c.) is used. The saturated quinine
sulphate solution is measured with an exaCt 10 c.c.
pipette into a test-glass, and the titration is carried on as
follows :—5 c.c. of ammonia water are added from the
burette to 10 c.c. of quinine solution, the test-glass then
closed with the finger and gently turned two or three
times without shaking.
The greater part of the quinine
is now precipitated and re-dissolved, but the fluid is still
distinctly turbid.
The ammonia is now added in small
portions (3—10, 2—10, 1—10 c.c.), and each time after
gently turning it is observed whether complete clearing
follows or not.
On each addition of the ammonia it is
well to wait five or ten seconds before adding more. After
some experience the end reaction—the complete clearing
up of the solution—may be discerned with great accuracy.
If 5 grms. of the sulphate are treated with 50 c.c. of
water, and 40 c.c. filtrate be obtained, there will be
sufficient to make four titrations, of which the average
result may be taken.
The simultaneous titration of the
standard quinine solution gives the exaCt titre of ammonia,
and the excess used over this to obtain the solution of the
quinine sulphate under examination indicates the amount
* 1880; Archiv. der Pharm. [3], xvi., 186.
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of cinchonidine present more exactly than is determined
by any gravimetric method. As seen from the analytical
results (Kerner’s), 0-288 c.c., or in round numbers 0-3 c.c.,
of ammonia water sp. gr. 0-920 corresponds to one m.grm.
of crystallised cinchonidine sulphate in one grm. of the
sulphate of quinine tested. And as the possible mistake
in observation amounts to only o’l c.c., or at the highest
0-15 c.c., closer readings could hardly be wished for than
those of the titration method, while an error of more than
1-30 per cent to 1-20 per cent does not need to happen.
It is to be observed that the examination of only the
quinine sulphate, which passes the definition of the
officinal test, or rather that which does not contain more
than 1—1-5 per cent of cinchonidine sulphate, is taken
into consideration. If an aqueous mixture in the proportion
of 1:10 be prepared from a sulphate of quinine containing
more than 2 per cent of cinchonidine sulphate, the
estimation is inaccurate because the filtrate then contains
so large a proportion of foreign alkaloids that the end
reaction is obscured.
The addition of the ammonia in
such a case causes either a large flaky precipitate difficult
to re-dissolve, or, during the addition of ammonia near
the point of clarification, a greater turbidity suddenly
occurs, so that on standing it becomes gelatinous and on
that account the end reaction is not distinct.
This
inconvenience is entirely avoided if, after noting the kind
and intensity of the turbidity by the qualitative test, either
the 1 : 10 prepared mixture is diluted with a definite
amount of standard quinine solution, or, if a higher
proportion of water be used in the preparation of the
saturated solution, 1 part of the salt to 50, 100, 200, &c.,
parts of water.*
Mention has been made of the faCt that, by digesting
commercial quinine sulphate in ro parts of water at 150
C., the cinchonidine sulphate is not all dissolved.
Now
since by digesting it at a warmer temperature the filtrate
indicates a higher per cent of cinchonidine ; to estimate
as nearly as possible the amount of cinchonidine, all of
the quinine should be dissolved. It seems then as though
Kerner’s method of estimation should be modified so that
all of the salt shall be dissolved.
This may be done by
digesting the quinine sulphate in 30 parts of water at roo°,
cooling, digesting at X5° for two hours, and filtering. To
portions of the filtrate apply the test as given by Kerner.
In calculating the amount of cinchonidine sulphate,
allowance must be made for the dilution caused by using
30 c.c. instead of ro c.c. of water for digestion. It is not
claimed that all of the cinchonidine is estimated by this
method, for no doubt some of it crystallises out again with
the quinine.
Hesse says that two crystallisations are
necessary to remove all of the cinchonidine, while others
maintain that four or five crystallisations are necessary.
In working with one sample of commercial quinine
sulphate I estimated the amount of cinchonidine sulphate
according to Kerner’s method, and found the indication
to be r-2 per cent.
In using the same proportion of the
salt and water, but by digesting at roo°, then cooling,
digesting at X50, and filtering on adding ammonia water,
the end reaction could not be determined accurately on
account of the gelatinous precipitate which forms when
there is much over 2 per cent of cinchonidine sulphate
present.
Now on treating a portion of the same sample
with 30 parts of boiling water, cooiing, digesting at 150,
filtering, and applying the test, it indicated 6-3 per cent
of cinchonidine sulphate present in the quinine sulphate.
In working with a sample of quinine sulphate made by
another manufacturer, according to Kerner’s method of
estimation, that is by digesting the salt with ro parts of
water at r5°, the result indicated 2-2 per cent cinchonidine.
When the same salt was digested with 30 parts of boiling
water before applying the test to the filtrate, an indication
of 5'g per cent of cinchonidine sulphate was obtained.
(To be continued).
* This report of Dr. Kerner in 1880 is presented at length because
it does not appear to be accessible in our language.
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Chemical Notices from Foreign Sources.

NOTICES OF BOOKS.
A Class Book of Elementary Chemistry. (Clarendon Press
Series). By W. W. Fisher, M.A., F.C.S., Aldrichian
Demonstrator of Chemistry, Oxford : Clarendon Press.
This is one of the numerous elementary scientific
treatises which are a source of perplexity to the reviewer.
It would be a hard task to find anything here to which
objection might be taken without a degree of hyper¬
criticism. On the other hand it would be no less hard to
discover any well-marked advantage which the class-book
before us possesses as compared with others of its kind.
To us it seems that until some important step in the
fundamental principles of the science has been taken
there is no room for any more manuals or handbooks.

Outlines of Qualitative Analysis.
Sexton, F.I.C., F.C.S., F.R.S.E.
and Co.

By A. Humboldt
London : C. Griffin

Autumn generally brings with it a crop of elementary
works on chemistry whose raison d'etre it is not always
easy to discover. The author, admitting that existing
manuals of analysis are not few, divides them into two
classes. On the one hand there are treatises like those of
Fresenius, Rose, and others, intended principally as works
of reference for the advanced student and the professional
analyst. On the other there are small books adapted to
some “ syllabus,” and religiously avoiding whatsoever
lies outside such limit. Between these two extremes the
author endeavours to steer a middle course.
Professor Sexton has the good sense not to follow any
syllabus in the preparation of his book, but he points out
certain sections to which students preparing for the
examinations of the “ Department ” may confine their
attention.

CORRESPONDENCE.
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the place, mixed with lime, is remarkably adapted from
its speedy solidification.” The trass of the Vorder Eifel
has been worked for centuries, and transported in barges
down the Rhine to Holland, where it is used for purposes
similar to that mentioned by Strabo ; and what we know
of the engineering capacities of the Romans leads to the
belief that they would have recognised the value of the
trass for such purposes. Is it not possible that the mate¬
rial may have been brought thence to London, and even
to Bath ?
If Mr. Spiller were to obtain the aid of a competent
petrologist or mineralogist in the microscopic examina¬
tion of his HC1 residues, some new light might be thrown
on this interesting question.—I am, &c.,
A.Irving.
Wellington College, Berks,
Odtober 26, 1888.

CHEMICAL

NOTICES FROM
SOURCES.

FOREIGN

Note.—Alldegrees of temperature are Centigrade unless otherwise

expressed

Bulletin de la Societe Chimique de Paris.
Vol. xlix., No. 12, June 20, 1888.
Researches on Porcelains known as “ Craquelees.
—C. Lauth and G. Dutailly.—This paper, though evi¬
dently of great importance to the porcelain trade, does
not admit of useful abstraction.
On the Various Modes of Explosive Decom¬
position of Picric Acid and Nitro-compounds.—M.
Berthelot.
The Graduation of Tubes intended for Gazometric
Measurements.—M. Berthelot.
On the “ Collection of Ancient Greek Alchemists.”
—M. Berthelot.
Metallic Arsenic known to the Ancients.— M.
Berthelot.—These papers have been already noticed.

ANCIENT MORTARS.
To the Editor of the Chemical News.
Sir,—The short but interesting paper by Mr. John Spiller,
F.C.S., in the Chemical News (vol. lviii., p. 189) on the
“Ancient Mortar from the Roman Wall of London,”
raises a question of some theoretical importance. The
remarkable occurrence of nearly n per cent of soluble
silica in this mortar and in that of the Roman bath at
Bath, suggests certainly the possibility of the synthesis of
silicate of lime by simple saturation of the ingredients
with water during a space of some eighteen centuries.
Now we know that silica, which is so inert a body under
ordinary physical conditions, is at high temperatures one
of the most potent bodies in nature ; and silicate of lime
can be formed by fritting together lime and clean quartz
sand. I have seen specimens of wollastonite which were
made some years ago in this way in Dr. Percy’s labora¬
tory. But have we any right to infer from this the proba¬
bility of its formation under the circumstances described
in the paper referred to ? I think not. It seems far more
likely that the soluble silica occurred in the form of easilydecomposable silicates, which are found in a more or less
vitreous condition in the pumiceous tuffs (such as possuolana), which are extensively worked for “ hydraulic
mortar.” But we need not suppose such materials to have
been imported from Italy. They are formed much nearer
home in the trass of the Brohlthal and the Nettethal in
the Vorder Eifel. That the Romans were familiar with
such a use of the material in question we know from the
writings of Strabo. The city of Pateoli “ had artificial
wharfs for ships, for the construction of which the sand of

Decolouration of TinCture of Litmus in Closed
Vessels.—M. Dubois.—It is known that tinCture of litmus
kept in a closed vessel soon turns paler, and is completely
decolourised, the blue colour reappearing on exposure to
air. On microscopic examination it is found that the
tinfture contains a Flora and a Fauna consisting of in¬
fusoria, zoospores, algai, fungi, in short, microbia of
different species.
To ascertain if these organisms were
not the efficient agents in the decolouration of the tinCture,
the author placed, on Feqruary 15th, three samples of
tinCture of litmus, all from the same source, in three glass
bottles. Two of the bottles were sterilised, the one by
mercuric chloride, the other by heat, and both were sealed
at the lamp. The third bottle was merely sealed, and all
three contained a small store of air. The specimen in
the non-sterilised vessel quickly lost its blue tint, and
became of a vinous red, and by May 1st it was completely
decolourised. In the other bottles, though exposed to the
light, the blue colour did not vary. The microbe to which
this change is due is a very small micrococcus, generally
found arranged in groups of four.
Vol. 1., No. 1, July 5, 1888,
Researches on Drainage.—M. Berthelot.
On Certain General Conditions of the Fixation of
Nitrogen by Vegetable Soil.—M. Berthelot.
The Condition of Potassa in Plants, in the Earth,
and in Vegetable Soil, and on its Determination.—
MM. Berthelot and Andre.
On Phosphorus and Phosphoric Acid in Vegeta¬
tion.—MM. Berthelot and Andre.
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The Condition of Sulphur and Phosphorus in
Plants, in the Earth, and in Soils, and on their
Determination.—MM. Berthelot and Andre.
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modifications, they have always, for mixtures containing
less than 20 per cent of para-, obtained results falling
within o-5 per cent of the theoretical proportions.

The Absorption of Saline Matters by Plants.—
MM. Berthelot and Andre.—The subjedt-matter of these
memoirs has been already noticed.

New General Method for the Separation and
Volumetric Determination of Acids.—G. Linossier.—
This method is applicable to all the acids capable of
Adtion of Hydriodic Acid upon Allyl Iodide.—H. forming an insoluble compound with any of the metals
The acid is
Malbot.—The author concludes that in this reaction there precipitable by sulphuretted hydrogen.
is the preliminary formation of a large quantity of separated from the solution by causing the formation of
propylene iodide, which iodide, under certain circum¬ such an insoluble compound, which is then decomposed
stances, may either be converted into isopropyl iodide by means of sulphuretted hydrogen, and the acid thus
without a liberation of propylene, or may be split up into liberated is determined diredtly by acidimetry, either after
propylene and iodine without formation of iodine and iso¬ the sulphuretted hydrogen has been eliminated by boiling,
propyl. Thus, the ultimate produdt of the transformation or by using an indicator not affedted by that sulphide,
of allyl iodide may be either isopropyl iodide or propylene. such as Poirrier’s orange. The process, in case of sul¬
phuric acid, is as follows :—The solution of sulphate, con¬
The Crystalline Water of the Alums.—MM. Lescceur taining preferably from 0-05 to o-i grm. of sulphuric acid,
and Mathurin.—Alums are generally considered as con¬ is placed in a capsule, mixed with from 1 to 2 vols. of
taining twenty-four equivalents of crystalline water. This strong alcohol, heated almost to a boil, and precipitated
is contested by M. Maumene, who ascribes to potassium with a slight excess of neutral lead acetate. The lead
alum as much as twenty-nine equivalents. M. de Boissieu sulphate then colledts quickly at the bottom of the cap¬
has undertaken to re-determine the crystalline water of sule. When cold, the clear supernatant liquid is poured
potassium and chromium alums, and has obtained results upon a filter, the precipitate is washed by decantation
ranging between 23'6 and 2q-r equivs. As the methods with a mixture of alcohol with from \ to 1 vol. of water,
which he employed seemed open to objection, the authors throwing the washings each time upon the filter. It is
have taken up the question anew, and conclude that the important that these liquids should only bring the smallest
produces analysed contain 24 equivs. of water. Further possible quantity of the precipitate. When the washing
researches proved that the specimens analysed were not is completed, i.e., when a drop of the filtered liquid is no
mixtures, but perfectly definite compounds not altered by longer coloured by sulphuretted hydrogen, the funnel
efflorescence.
containing the filter is placed above a clean flask and a
Remarks on the Observations of M. Maumene.— saturated solution of sulphuretted hydrogen is poured
J. M. Crafts.—M. Maumene declares that a method for into the filter to convert any residual traces of lead sul¬
purifying mercury, given in the Bulletin (vol. xlix., p. 898), phate into sulphide.
The mass of lead sulphate re¬
had been previously indicated by Berzelius, and afterwards maining in the capsule is treated in like manner with a
by himself. In the passage cited Berzelius says merely saturated solution of sulphuretted hydrogen, and the mix¬
that he had obtained a plumbous oxide by dissolving lead ture is well agitated to ensure the complete transforma¬
in mercury through which was passed a current of air, tion of the sulphate into sulphide. Lastly, the liquid and
but he does not recommend the process for the purification the lead sulphide are thrown upon the filter and washed
of mercury, either in his contribution to the Annales with a solution of sulphuretted hydrogen until a drop of
(? Annalen), or in his treatise on chemistry. The writer the filtered liquid gives no reaction with Poirrier’s orange.
admits that M. Maumene has the priority as regards the At this moment all the sulphuric acid is found in the free
principle of the purification of mercury by agitation with
state in the filtrate. It is determined with a decinormal
air. He conceives, however, that he has suggested a more solution of soda after the addition of Poirrier’s orange.
convenient means of carrying out the process than that The method is expeditious and stricSlly accurate, but it is
proposed by M. Maumene.
applicable only in the absence of acids capable of readting
upon Poirrier’s orange, and of precipitating salts of lead.
The Compound Nature of the Elements.—E. Allary.
All causes which interfere with the determination of lead
—In support of his hypothesis on chlorine and cyanogen
in the state of sulphate (presence of free nitric acid, amBulletin (May 20, 1888), the author cites Vidor Meyer as
moniacal salts, &c.) interfere with the accuracy of the
having partially decomposed chlorine into oxygen and an
results.
unknown substance (?).
The experiment of Meyer is
No. 2, July 20, 1888.
described in full in a memoir by Sir B. Brodie, which may
The
Artificial
Reproduction of Hydro-cerussite,
be found in the Moniteur Scientifique (1880, p. 539). The
the
Chemical
Composition
of this Mineral, and the
memoir of M. Lockyer (Moniteur Scientifique, March,
1879) likewise proves the compound nature of certain ele¬ Constitution of White Lead.— L. Bourgeois.— The
author’s analysis of this rare mineral leads to the formula
ments.
2PbC03 + Pb02H2. It is remarked that numerous speci¬
Determination of Para-nitrotoluene.—F. Reverdin
mens of commercial white lead have a composition
and Ch. de la Harpe.—The authors first prepare an abso¬
oscillating between the above formula and that of neutral
lutely pure ortho-nitrotoluene, and effedt the determina¬
lead carbonate.
On a microscopic examination many
tion as follows :—They sulphonise the nitrotoluene in
samples, especially those obtained by the Dutch process,
question and a nitrotoluene containing exadly 4 per cent
are found to consist of small indefinite granules. Others,
of the para-compound. They pour the produd of the
prepared by precipitating neutral lead acetate with sodium
sulphonation into water, dilute to 200 c.c., and compare
carbonate, are almost entirely formed of small and very
the colour readions which 1 c.c. of each of these liquids
acute prisms or double pyramids of cerussite. The white
yields with 5 c.c. of a solution of caustic soda at T^. If
lead made by the Clichy process is almost entirely crys¬
the sample gives a redder colour we take a measured
talline, consisting chiefly of hexagonal lamellae.
quantity of it (20 or 50 c.c.) and dilute progressively until
On a Hydrochlorate of Cupric Chloride.— Paul
1 c.c. of the dilute liquid, heated with 5 c.c. of the solu¬
Sabatier.— The author has obtained this compound in
tion of soda, gives the same colouration as the standard
hyacinth-red crystals, having the composition—
at 4 per cent. The number of c.c. thus added to arrive
CuC12H2C12,5H20.
at this result is noted, and we calculate to what volume
the original 200 c.c. must be brought to obtain the same
colouration.
The authors have found by this method
that the nitrotoluene of commerce contains, in general, a
little more than 4 per cent of the para-compound. When
operating on known mixtures of the ortho- and para-

On exposure to air the crystals promptly lose their hydro¬
chloric acid and leave green opaque needles. The red
colouration of this hydrochlorate is an anomaly, since the
salts of copper are blue or green. An analogous com¬
pound has been obtained with cadmium chloride.

.

Preparation of the Allyl Ammoniums by Means of
Allyl Chloride and Aqueous Ammonia in Equimolecular Proportion.— H. Malbot.— The prolonged
adtion in the cold of allyl chloride upon aqueous ammonia
yields almost exclusively free triallylamine. In heat the
same operation yields much tetrallylammonium in place
of triallylamine.
This difference arises from the free
triallylamine combining with the available allyl chloride
when the temperature becomes favourable. This instance
must be joined to those previously given (Annales de
Chimie et de Physique, April, 1888) to show the in¬
sufficiency of the simultaneous equations of Hofmann,
and to demonstrate the gradual progression of the amines.
A Characteristic Reaction of Bismuth.—E. Leger.
—The solution of bismuth iodide in potassium iodide is
sometimes employed as a reagent for the detection of
alkaloids, under the name of potassium iodo-bismuthate.
This solution gives a fine orange-yellow deposit with a
great number of organic bases ; but it is a general re¬
action which, though very sensitive, tells us nothing con¬
cerning the nature of the alkaloid present. The author
suspected that the case would be different if, instead of
applying this reaction to the detection of the alkaloids, it
was made to serve for the detection of bismuth. He em¬
ployed to this end a reagent of the following composition:—
Cinchonine, 1 part ; potassium iodide, 2 parts ; distilled
water, 100 parts.
The cinchonine is converted into
nitrate, the solution is slightly heated, and the iodide of
potassium is added. If this reagent is added to a solution
of bismuth nitrate we obtain at once an orange yellow
precipitate. The reaction is so sensitive that it shows the
presence of o'ooi grm. of bismuth in a mixture of salts of
copper, lead, bismuth, tin, arsenic, and antimony. It is
necessary to have the reagent in excess, to avoid the
presence of an excess of nitric acid. With mercuric salts
the reagent gives a yellowish green precipitate, turning
black if an excess of the reagent is added; with mercurous
and cadmium salts a yellowish white; with silver salts an
intense yellow precipitate if the reagent is in excess ;
with cupric salts a maroon brown precipitate ; and with
lead salts a sulphur yellow precipitate. This reaction
cannot be used for the quantitative determination of
bismuth.
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Chemical Notices jrom Foreign Sources
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FOR

THE WEEK.

Monday, Nov. 5.—Royal Institution, 5. General Monthly Meeting.
Society of Chemical Industry, 8.
“A New Form
of Polarimeter, ” by Mr. Heron. “ Comparative
Value of Antiseptics,” by Mr. Kingzett.
SATURDAY, 10th.—Physical, 3.
“ On the Coefficient of Mutual In¬
duction of a Helix and a Coaxial Circle,” Dy Prof.
J. V. Jones.

NAPHTHOL YELLOW.
NJOTICE IS HEREBY GIVEN to Consu-

A

Mechanical Engineer seeks

a Situation,

either at home or abroad, as Assistant Engineer and Assayer.
Is a good draughtsman and thoroughly well up in the Assaying of
Gold and Silver Ores.
Highest references and testimonials.—Ad¬
dress “ Mail,” Chemical News Office, Boy Court, Ludgate Hill, Lon¬
don, E.C.

Situation required as Chemist or Sub-Manager

in Works.
Has had three years’ experience of General Analy¬
sis and several as Chemist in large Sugar Refineries.—Address,
“ Invert,” Chemical News Office, Boy Court, Ludgate Hill, London,
E.C.

YWanted, Assistant Chemist in Laboratory of
* ’
Manure and Vitriol Works near Liverpool. State experience,
age, &c., and salary required to X.K., Chemical News Office, Boy
Court, Ludgate Hill, London. E.C.

^Wanted, Practical Man to Superintend mixing
* ’
Chemical Manure ; must be thoroughly acquainted with work.
—Apply, Box 40, General Post Office, Leicester.
TO QUININE MANUFACTURERS AND MANUFACTURING
CHEMISTS.
WIDMORE, near BROMLEY, KENT.

A/TR. F. I. BISLEY will Sell by Audtion at
the Mart, City, on Wednesday, November 14, at two o’clock,
the newly-eredted Manufactory and Premises known as the Widmore
Q uinine W orks, situate midway between the New Bromley and Plaistow railway stations, S. E. Railway, together with the extensive fixed
and loose plant, comprising eight torpedo and balloon bark extractors,
copper stills, lead tanks, air engine, air accumulator, 60 h.p. steam
boiler, two steam-engines, 6000 feet one to four-inch copper, lead, and
steam pipe, modern eight-inch ram, hydraulic press by Pontifex and
Wood, and numerous utensds and fittings. Particulars, plans, and
conditions of sale of Messrs. ELMS LIE, FORSYTH, and ELMS LIE,
and of the Auctioneer, at his Offices, 63, King William Street, and
Chester House. Rotherhithe.

FOR

SALE.

Ceveral STRONG CAST-IRON VESSELS,
w-'
with top and bottom diaphragms, and top and bottom air-tight
doors and pipe connections.
Four Wrought Iron CYLINDRICAL STILLS, with swan necks,
and fitted with gauge glasses, open and closed steam pipes, &c.
LARGE COPPER CONDENSING WORM, about 350 feet long
and about 4 inches diam., and Wrought Iron Tankholding the same.
Also several smaller COPPER WORMS with Tanks.
AIR-PUMPS, STEAM PUMPS, Wrought-Iron AIR-TIGHT
TANKS, Small Wrought-Iron CONDENSING TOWERS, &c.
Address, “ Stills,” Chemical News Office, Boy Court, Ludgate
Hill, London, E.C.

THOMAS FARMER

&

CO.,

(Established 1778),

DUNSTER

HOUSE,

MARK

LANE,

LONDON,
MANUFACTURERS OF

PURE SULPHURIC ACID,
PURE & COMMERCIAL NITRIC ACID
PURE HYDROCHLORIC ACID.

I '
mers, Dealers, and Manufacturers of“Naphthol Yellow ” or
“ Fast Yellow ” that such yellow colouring-matter is the subject of
Wholesale Price List on application.
Letters Patent dated the 29th day of December, 1879, No. 5,305, which
are the property of the Badische Anilin und Soda Fabrik, of Ludwigshafen on-the-Rhine and Stuttgart, Germany.
The above mentioned colouring-matter can be purchased from the
Badische Anilin und Soda Fabrik through their appointed Agents in
Great Britain—
Messrs. SCHOTT, SEGNER, & CO., 26, Princess Street, Manchcstcr.
(Since 1834),
Messrs. JAMES STRANG & SON, 30, Gordon Street, Glasgow
Mr. HENRY BECK, 22, Bush Lane, Cannon Street, London.
Or from their Licensees in England under the said patent,
Messrs. 1. LEVINSTEIN & CO., of Blackley and Cr mpsall
Vale Chemical Works, and 21, Minshull Street, Manchester.
Proceedings have been commenced in the Chancery Division of
Air-Compressors for all pressures up to 3000 lbs. per sq. in.
Her Majesty’s High Court of Justice by the Badische Anilin und Soda
and
Fabrik to restrain an infringement of this patent, and such proceed¬
Vacuum-Pumps giving an almost absolute vacuum,
ings are now pending.
always in stock or in progress.
The public and particularly Manufacturers and Consumers of
Special Filter-Presses, Blowing Engines, Vacuum Filters, Hydraulic
Naphthol Yellow are cautioned that proceedings will be taken against
Presses, &c., &c.
anyone infringing the rights of the Badische Anilin und Soda Fabrik
under the above mentioned patent.
Telegrams, “ Thuty-four, London.” Telephone, No. 4390.
J. H. JOHNSON, SON, & ELLIS,
i
_
47, Lincoln’s Inn Fields, London,
1
Solicitors for the above named
Badische Amlin und Soda Fabrik.

GEORGE SCOTT and SON,

(gngutem, gronfmrato, and §oiitr-J|Meni,

Manufacturers of Every Description of Chemical
Plant and Machinery.

<44&46,CHRISTIAN ST., LONDON, E,

22 2

I Chemical News,
t
Nov. 2,1888.

Advertisements,

*

KIRKHAM & CO.,
0/

Chemical Engineers & Contractors for the Erection
Every Description of Chemical Plant.
ESTABLISHED

1857.

Everything connected with the ERECTION OF ALKALI WORKS a
Speciality, including VITRIOL and BLEACHING POWDER CHAMBERS,
GAY-LUSSAC, GLOVER, and HYDROCHLORIC ACID TOWERS; WELDON PLANT;
REVOLVER and HAND BLACK-ASH FURNACES, etc., of the latest and most
efficient pattern.
ALSO PLANT FOR THE MANUFACTURE OF
ALUMINOUS CAKE.
AMMONIA SALTS.
BARYTES AND BARIUM SALTS.
BICHROMATE OF POTASH.
COPPER AND
SILVER
Wet
Process).
PATENT SULPHATE of COPPER.

CONCENTRATED OIL of VITRIOL,
Redtified and Free from Arsenic.
DISTILLATION of BONES, WOOD,
and TAR.
ETHER.
[cation.
GAS, Heating, Illuminating & PurifiMANURES of All Kinds.

OXALIC ACID.
SHODDY.
STRONTIA HYDRATE, CHLOR¬
IDE, &c.
POTASH SALTS of All Kinds.
PAINTS AND COLOURS.
REFINED OILS AND METALS

KIRKHAM &• CO. can give References to Firms for whom they have erected Plant for all the above purposes.
WORK CARRIED ON AT

HOME AND ABROAD.

Estimates given and Plans submitted for the Eredion of New Plant and Repairs and Improvement of Old.

RUNCORN,
EMPTY PETROLEUM BARRELS.

CHESHIRE.

PETROLEUM JELLY,1
EQUAL TO AND CHEAPER THAN VASELINE.

Empties may be delivered for our account to—

SANITARY

FLUID

AND

SHEEP

DIP,

THE CHEAPEST AND BEST DISINFECTANT.

ATLANTIC WHARF, BOW COMMON,
WESTERN WHARF, OLD KENT ROAD,
Or THAMES HAVEN PETROLEUM WHARF, THAMES
HAVEN.
We also Receive Empties at the various London Railway

GREASE, PITCH, ASPHALTE, AND ALL PRODUCTS OF TAR AND RESIN.
Samples and Prices on application.

GRINDLEY AND CO.

POPLAR LONDON

E.

Depots

The same Price paid for Barrels branded with our own Brand,
“ LUSTRE,” as tor Barrels branded with American Brands.
NOTICE.—In the case of Empties sent for our account to Thames
Haven Wharf or a Raiiway Depot, please advise us when
sending, and mark K on the end of the barrels in Red Paint,
that tee may recognise them.
DEDUCTIONS FOR DAMAGE.—Broken Chimb or Stave 6d.
Broken Head 6d. to is. 6d. according to extent of damage.

55. Upper
Marylebone St.,

COMPANY’S STEAMERS:—
“ ELBRUZ,” 3700 Tons of Oil capacity.
“ KASBEK,” 3700
„
„
„
“ ARARAT,” 37°°

»

».

..

SPECIAL NOTICE. —As our Oil would be seriously damaged
if put into Barrels that have contained Paraffin Oil, Paraffin
Empties are useless to us, and we are compelled therefore to
decline to receive them.

THE KEROSEME COMPANY, LIMITED,
26, GREAT ST. HELENS, LONDON, E.C.

IMPORTERS OF RUSSIAN PETROLEUM.

/

Portland Place, London''

Silicates

of Soda and Potash in the state of

Soluble Glass, or in CONCENTRATED SOLUTION of first
quality, suited for the ManuLdture of Soap and other purposes
supplied on best terms by W. GOSSAGE and Sons, Soap
Works, Widnes, Lancashire.
London Agents, COSTE and Co., 19 and 20, Water Lane, Tower
Street, E.C., who hold stock ready for delivery.

MICA.

F. WIGGINS & SONS,

10,

Tower Hill, London, E.

1M.-ORTERS AND MERCHANTS,
Manufacturers of Mica Goods for Philosophical and ALL purposes.
Contractors to Her Majesty’s Government.
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Action of a Platinum Wire made Incandescent
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GASES

BY

AND

A

WIRE

CURRENT

ON

VAPOURS.

By Dr. W. R HODGKINSON, F.R.S.E., and
F. K. S. LOWNDES.

<r<
Part II.
On submitting the compounds of the halogens amongst
themselves to the adtion of the incandescent wire, pre¬
viously mentioned in the case of the halogens alone,
results are obtained similar to when the halogen alone is
used. We find that, in the case of the halogens at least,
the presence of one does not hinder the effedt or adtion of
another.
Chlorides of iodine, both IC1 and IC13, were operated
upon, the substances being formed in the flask and then
vapourised to expel air, and the current then sent through
the wire. A very large flame appearance was produced,
and a copious deposit of platinous salt formed on the
sides of the flask, a mixture of chloride and iodide, and
relatively very large crystals of platinum formed on the
wires, especially on one marked B. A precisely similar
result was obtained by having iodine in the flask to begin
with, vapourising it, then sending in a stream of chlorine.
With bromide of iodine a similar large flame was pro¬
duced and mixed bromide and iodide of platinum formed,
but in this case no crystals of the metal formed on the
wire.
Compounds of halogens with other elements gave very
different results: carbon tetrachloride showed no flame
appearance, although chlorine was liberated. Carbon was
deposited, and some sesquichloride formed in crystals,
but no salt of platinum or metallic crystals. Phosphorus
pentachloride gave a flame the first minute or so, and then
evidently enough phosphorus was liberated to alloy with
and cause the wire to melt.
In the case of HC1 there was an evident decomposition
at the temperature and under the conditions.
Some
PtCl2 was formed, but we obtained no crystals, nor did
we notice any flame appearance around either wire.
In the case of HBr there is just a little doubt that some
moisture was in the bulb at the time, so the observations
are not recorded here. We are repeating the experiment.
It may be remarked that it is a difficult matter to dry
HBr without some slight decomposition.
With HF there is very considerable difficulty in carrying
out the experiment in a glass vessel. An experiment was
made by having the bulb as dry as possible and passing a
current of HF through it, but it will only be noticed here
that some soluble platinum salt was formed; it will be
referred to again when we describe the adtion on SiF4,
TiCI4, BCI3, Al2Cl6, and chlorides of tungsten and mo¬
lybdenum. . . .
With sulphur, oxides of nitrogen, and S02 no apparent
adtion took place.
Phosphorus and arsenic vapours
destroyed the wire at once. With mercury vapour there
was no visible result.
With PIgCl2 some platinous
chloride was formed and mercury liberated, but no crystals
of platinum.
The adtion on the platinum is evidently far more pro¬
nounced when the substances are in what is termed a
loose state of combination, as with the halogen compounds
amongst themselves.
With substances which do not adt upon platinum no
visible change takes place on the platinum wire. All the
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compounds yet tried containing halogens are decomposed
by the hot wire, the liberated halogen adting then upon
the cooler portions of the wire, forming a salt which must
to some extent be converted into vapour, and, as this
comes in contadl with the hotter portions of the wire, be¬
comes decomposed into the metal, which is deposited in
crystals, and free halogen again. That something of this
kind is the case is indicated by the fadt that the greater
portion of the crystals are formed on the hottest part of
the wire ; the cold portion has absolutely no metallic
crystals on it.
The platinous salt formed is deposited
for the most part at the top of the globe above the wire :
this also indicates that the salt must have been in the
state of vapour; at any rate it seems to indicate that
platinum salts are in the presence of the halogens to
some extent volatile.
The most striking part is the lambent flame that ac¬
companies this decomposition by the heat of the wire.

(About Half real size).
It is more than a mere glow ; it moves about similar to a
candle-flame, and in some cases—with IC13, for instance—
nearly fills the flask. We do not think it can be caused
by an oxidation of the halogen, for care was taken to
expel all atmospheric oxygen before starting the current.
That it is due to the combination of the platinum with
the halogen is just possible; but in the case in which the
flame appearance is greatest—iodine—there is least plati¬
num salt formed.
As far as we can make out, also, the flame gives a con¬
tinuous spedtrum with dark absorption lines.
In the case of gases and vapours likely to attack cork,
a flask, of the shape shown on subjoined diagram, had the
neck splayed out and a tube drawn out to fit, the platinum
wires being sealed through this.

Chemical Examination of Certain Gums and Resins.
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We are continuing the experiments with some modifi¬
cations—for instance, putting one of the coils of wire in
a powerful magnetic field.
Royal Military Academy, Woolwich,
October 30, 1888.

THE CHEMICAL

EXAMINATION

OF

CERTAIN

GUMS AND RESINS.
By ROWLAND WILLIAMS, F.C.S., F.I.C.
Considering the importance of the subjedt, the chemical
examination of gums and resins has not received the
amount of attention which might have been anticipated.
One of the most important contributions to our knowledge
of the properties of these bodies is the research by
Hirschsohn, whose results may be found in Pkarm. Zeit.
f. Russland, p. 225, 1875, and p. 1, 1877 ; also Pharma¬
ceutical journal, vii., 369, and viii., 389 ; and “ Watts’s
Dictionary of Chemistry,” viii., 1743.
Hirschsohn’s work appears to have been mainly devoted
to the question of the solubility of certain gums and
resins in'various volatile liquids, such as petroleum spirit,
ether, and alcohol. The information thus obtained has un¬
doubtedly proved useful to other chemists, more especially
in connection with the analysis of varnishes.
Mills and Muter (Journal of the Society of Chemical
Industry, iv., g6) seem to have been the first chemists to
undertake a systematic quantitative examination of a
number of the most frequently occurring gums and resins.
Their results, however, although extremely valuable,
would have been even more so if their experiments had
included more than one specimen of each kind of resin.
Unfortunately, with the exception of xanthorrhcea resin
(8 samples) and dragon’s blood (11 samples), the bromine
absorptions of which were determined, Mills and Muter
examined only single samples of varnish resins from a
similar point of view.
Mills (Journal of the Society of Chemical Industry, v.,
221) has also examined the action of potash on certain
resins, again using single samples for his experiments.
His determinationns were made by leaving weighed
quantities of the finely powdered resins in stoppered
bottles with excess of normal alcoholic potash, allowing
to stand for eighteen hours, and titrating back with
normal hydrochloric acid.
It seemed possible, therefore, that further research on a
larger number of representative specimens of the different
varieties of commercial gums might tend to increase our
knowledge of this interesting branch of chemistry. With
this object in view, a few months ago I commenced an
analytical investigation of some of the more important
gums. For this purpose I obtained between 40 and 50
samples from several large London firms, to whom I now
beg to offer my thanks for their kindness in supplying me
with the same. It unfortunately happened that I received
only single specimens of some of the resins, but luckily
these were, taken as a whole, of the least importance from
a commercial point of view. It will be seen that in several
instances at least two samples, and in the majority of
cases from three to nine samples of the various kinds of
resin were submitted to examination, thus allowing a wide
margin for every possible difference in constitution
between the varieties in question.
In these samples I determined the total potash ab¬
sorption, the percentage of potash required to neutralise
the “ free acid,” the iodine absorption, ash, and loss on
drying at 2120 F. The total amount of potash absorbed
was found by boiling a weighed quantity of the powdered
resin with an excess of semi-normal alcoholic potash for
half an hour, adding a few drops of phenolphthalein solu¬
tion, and titrating back with semi-normal hydrochloric
acid. The acidity of the resins was determined by boiling
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weighed quantities of the samples with strong alcohol,
and titrating with semi-normal caustic potash after
addition of phenol-phthalein solution.
The iodine absorptions were ascertained in the wellknown manner by means of Hubl’s reagent. Ash was
estimated by ignition in platinum crucibles, and loss on
drying at 212° F. by exposing weighed amounts of the
samples to the heat of a boiling water-bath until they
ceased to lose weight.
All the estimations were performed in duplicate, and
the means of the figures obtained are given in the accom¬
panying table.
A careful examination of these results brings out many
interesting features, to a few of which I should like to
diredt attention.
Animi.—The figures obtained from the three samples
examined are, on the whole, fairly concordant—sufficiently
so, at any rate, to indicate the ease with which any
attempt at sophistication could be detected by an expe¬
rienced analyst.
Arabic.—These three samples show a considerable
difference in many respedts, this being most probably due
to the gums being of distindt varieties, but unfortunately
I was unable to ascertain their exadt commercial grades.
Again, the gum Senegal differed entirely from the gum
arabic.
Copal.— It will be noticed that nine samples of gum
copal were examined. These may be conveniently divided
into two classes—the Manilla, with saponification equiva¬
lents lying between 289 and 318, and the remaining six
samples with saponification equivalents varying from 405
to 459. Omitting the last figure (which was obtained from
a sample the history of which was unknown), it will be
seen that the Sierra Leone, Angola, and Accra varieties
have saponification equivalents lying between 405 and
435These remarkably constant results, in conjundtion with
certain other data, prove the impossibility of successfully
adulterating gum copal, when this article is submitted to
chemical analysis, and at the same time show the readi¬
ness with which the analyst can distinguish the different
varieties of copal from each other.
Damar.—These three samples show rather wide dis¬
crepancies, but even here the saponification equivalents
are so extremely high that the application of Koetstorffer’s
test alone is sufficient to prove the genuineness or otherJ wise of a specimen of damar.
Elimi.—It will be noticed that this gum has by far the
highest saponification equivalent and iodine absorption of
any of the samples examined, this, again, rendering any
attempt at adulteration difficult, if not indeed impossible.
Kowne.—The results obtained from the two samples
agree moderately well, the slight variance between the
respedtive figures being probably due to the difference in
quality of the gums, one being termed “ medium,” the
other “ fine.”
Mastic.—All the figures obtained in the case of the
two specimens of mastic are remarkably close, again
rendering futile any attempt at fraudulent admixture with
inferior gums.
Rosins.—Perhaps the most notable feature in connedtion
with the rosins is the increase of “ free acid ” in the
refined samples.
Sandarac.—With reference to these samples, the main
point of interest is the large amount of “ free acid ”
present, this constituting, in fadt, almost the whole of the
matter adted upon by caustic potash.
This point at once
distinguishes sandarac from any other gum which I have
examined, and is sufficient to prevent the possibility of
fraud.
Shellac.—All the samples gave very similar results, the
chief point of interest being that “ fine orange ” absorbed
the smallest percentage of iodine, while “garnet” and
“ button ” had considerably higher iodine absorptions
than any of the grades of “ orange.”
Tragacanth.—The figures obtained were fairly con
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Percentages.

Name of Gum.

Variety.

Total
Potash
absorption.

Potash reSaponification
quired to
equivalent.
neutralise
free acid.

Iodine
Loss on drying
absorbed.
at 2120 F.

Mineral
matter.

Amber.

Unknown.

8'68

646

1-54

62-10

1-05

0-28

Animi.

Rough Demerara.
Fine Zanzibar.
Unknown.

7'3®
7‘36
875

762
762
641

2-66
1-82
252

127-88

O-IO

0-05

I35-25
I3774

0-48
0-31

o-ii

Unknown.

8-40
5-67
8-97

668
989
625

0-84
0-28
0-22

0-51
None
None

8-13
11-32
12-44

0-22

2’37

2367

0-89

54-08

2-24

6-55

Arabic.

11
11

0-07

2-45
2-29

Asphaltum ..

Syrian.

Benzoin

Unknown.

14*84

378

9-80

76-45

4-66

1*32

Bone Pitch..

Unknown.

2-50

2244

2-39

66-04

o-44

0-36

Copal

Soft Manilla.
Borneo
,,
Singapore ,,
Cleaned Sierra Leone.
Rough
,,
„
Rough Accra.
Rough white Angola.
Fine clean red ,,
Unknown.

18-41

13-16
14-14
12 88
8-40
7-28
4-62
5-74
6-02

I37-79
138-04
123-31
138-04

13-85
13-16
1370
13-62

305
318
289
435
405
426
422
412

0-79
2-24
2-41
0-91
1-04
1-48

12-22

459

574

Batavia.
Unknown.

3-64
3*“
4-07

2-24
2’66
2-10

ny6y

11

1541
1804
1378

Dragon's Blood..

Unknown.

I5-34

366

Elinii.

Unknown.

2-86

Gamboge

Unknown.

.

Damar.

..

Kourie.

Mastic.

I9'4i
i2-go

I33-35
121-66
129-66
13690
142-24

0'2I

0-08
2-o6

0 07
0-07
1-03
0-27

o-57
0-40
0-98

trace

142-24
130-24

o-33
0-85
0-71

o-oi
0-07
0-03

I-I2

98-42

9-34

3-58

1962

1-57

I75-39

370

0-04

14-78

379

8-06

115-82

3-70

0-48

Medium.
Fine.

9‘93
7-74

565
725

6-30
5-18

151-13
164-21

4-63
3-69

0-12

Unknown.

7'34
7-9i

764
709

5-04
5-60

158-62
159-00

0-97
1-46

0-20

18-74

2g8
286
318
294

17-92
i7"78
1694
16-66

ii5-3i
114-80
112*01
113-28

0-13
0-14
0-32

0-05

o'34

I'20

i-88

11

Rosin.

17*67

Refined, 1st Sample.
„
2nd
,,
Ordinary 1st
,,
n
2nd

I9-57
17-64
19-01

0-02

0-08

0-14

0-02

0-08

361

15-40

*

11

I5-54
15-70

357

14-56

I34-30

i-44

0-04
0-17

Senegal.

Unknown.

10-42

538

0-28

5-59

23-70

2*59

Shellac

Medium Button.
Garnet.
Fine Orange.
Good 2nd Orange.
Fair 2nd
,,
Inferior 2nd ,,

20 33
21-26
20-64
21-07
21-14
19-41

276
263
271
266
265
289

6-30
5-60
6-44
476
5-60
5-74

2462
28-70
17-52
20-40
19-81
19-05

x-o6

0-28

0-72
1-23

0-37

Unknown.

11-05
ix-g8

508
468

0-14
0-14

Sandarac

•

Unknown.

..

• •

Tragacanth .

• •

11

None
x-x6

x*4i

0-31
0-42
0-63
0-94

16-86
I3-52

2-64
2-6g

o-88
i-oi

* Owing to an accident ther was not enough of this sample left for the iodine absorption test.

cordant, the greatest discrepancy being in the percentage
of water, the proportion of which is known to vary in
different samples to a moderate extent.
The preceding figures will, no doubt, be of considerable
service to those who may at any time be called upon to
examine the gums and resins of commerce in their ordinary
conditions, and also, I trust, to chemists engaged in the

tedious and oftentimes most difficult analyses of varnishes
made therefrom.
In conclusion, it gives me great pleasure to express my
thanks to two of my pupils—H. Winstanley and C.
Boothby—for their able assistance during the progress of
this investigation.
28, Pall Mall, Manchester
November i, 1888.
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By EDSEL A. RUDDIMAN.
(Concluded from p. 218).
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1

Chemical News,
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Bisulphate.
2(C20H24N2O2)H2SO47H2O4- 2N H40 4- 7 H2OH =
1096
126
— (C20H24N2O2)2H2SO47H2O.

872
(5) On the Amount of Water which should be used in the
1096 : 872 :: 1 : x =0-7956
0-7956 x 10 = 7-956
Application of Kerner's Test to Salts of Quinine other
(NH4)2S04 4- i6H20.
than the Sulphate.—Dr. Prescott* called my attention to 1096 : 126 :: 1 : x =0-114 (water of crystallisation).
the fad! that, in the U.S. Ph., application of Kerner’s test 7- 9564-1-114 = 3-07
c.c. of water to be added to
to the salts of quinine other than the sulphate, the pro¬ t
1 grm. of bisulphate.
portion of ten parts of water to one part of the sulphate
formed is not retained. By thus varying the proportion of
The U.S. Ph. test of the free alkaloid is more stringent
water, the stringency of the test is subjected to variation. than for the sulphate, since it direcfs that for every 10
Following, are equations showing the amount of water c.c. of water there shall be sufficient alkaloid used to
which should be used if the proportion in the original test make 1-1534 grm. of the sulphate. In case of the hydro¬
of Kerner be preserved.
Dr. Lyons has also called my chloride or the hydrobromide, the test is considerably
attention to the fad! that in the U.S. Ph. test for quinine more severe, first, because an insufficient amount of water
sulphate itself, the original proportions are departed from, is used, and second, because in the conversion of the
inasmuch as the weighed amount of the crystallised salt hydrochloride or hydrobromide into the sulphate, direction
is dried before treatment with the water.
Therefore the is made to use hot water. In testing the bisulphate the
proportions of water calculated below must be multiplied officinal method diredts that, to the mixture of the salt
by the fadtor 0-878 to bring them to the proportions of the and water ammonia be added to neutralisation, and then
U.S. Ph. test for the sulphate. The fadlor 0-878 is based sufficient water added to make the mixture measure 10
upon the averages of Henry B. Parsons in 1884, giving c.c.
This is to be criticised for two reasons : first,
i3-84 per cent water as the mean quantity in 1015 samples because it does not take into account the fab! that 1 grm.
from 100 ounce cans just opened.
of the bisulphate forms only 0-7956 grm. of the normal
sulphate, and second, because there is no allowance made
for the space occupied by the salt, and the proportion of
For the Free Alkaloid.
water added to the sulphate formed varies inversely with
2C20H24N2O2, 3H2O 4~ (NH4)2S04+7H20 =
the volume of the salt. To 1 grm. of the bisulphate of
756
126
quinine as tested in the U.S. Ph. there should be added
= (C2oH24N202)2H2S047 H20 4" 2NH3 4" 6HaO. in all (taking into consideration the water of ammonia)
872
8- 07 c.c. of water.
In applying the U.S. Ph. tests to the salts of quinine
756 : 872 :: 1 : X =i-i534
i'i534 X 10 = 11-534
other than the sulphate, some difficulty* has been ex¬
756: 126 :: 1 : x=o-i66 (after evaporation on waterperienced in obtaining the required 5 c.c. filtrate. Various
bath, and then adding water,
methods have been offered to obviate the difficulty, but
7H2O taken up).
the one proposed by C. N. Lakef seems to be the one
II'534 + °'I®6= rl'7°0
n'7 c.c. of water to be added which the most nearly corresponds to the original test.
to 1 grm. of the alkaloid.
It is to increase both the amount of salt and of water yet
preserving the proportion between them.
Working with
Hydrobromide.
the free alkaloid I found in using the ratio of water to the
alkaloid as diredted in the officinal test, by taking i£
2C2oH24N202HBrH2Ot 4- NaaS04ioH20 =
times as much as there stated, the required 5 c.c. filtrate
845-6
= (C2oH24N202)2H2S047H20 + 2NaBr4- 5H2O. could be obtained with a little difficulty, but doubling the
amount no difficulty was experienced. By taking ijgrms.
872
90
of the alkaloid and 17-5 c.c. of water, which is in the
845 6 : 872 :: 1 : x = 1-0312
1-0312 x 10 = 10-312
proportion of 10 parts of water to x part of the sulphate
845 6 :go :: 1 : x =0-106
(corredlion
for water
of formed, the 5 c.c. of filtrate can be easily obtained. With
the hydrochloride and hydrobromide I had no difficulty
crystallisation).
10- 312 — 0-106=10-206
c.c. of water to be added by taking the amount of the salt and water as directed in
Since the amount of water which
to 1 grm. of hydrobromide. the pharmacopoeia.
15- 309
c.c. of water to be added to should be used is greater than the amount which is used,
there was of course no difficulty when the corredl amount
i| grm. of hydrobromide.
was taken. In case of the bisulphate the required amount
of filtrate may be obtained either by doubling the amounts
Hy droch loride.%
directed in the pharmacopoeia or by taking 24 grms. of
2C2oH24N202HCl2H20 4-Na2S04ioH20 =
the salt and the theoretical amount of water, which is
788-8
20-09 c.c.
= (C2oH24N202)2H2S 037 H20 + 2NaCl 4~ 7^20.
Conclusions.— (1) The pharmacopceial test of commercial
quinine sulphate when applied as there diredted does not,
872
126
as a rule, corredtly indicate the amount of cinchonidine
788-8 : 872 :: 1 : X =1-1054
1-1054 X 10 = 11-054
sulphate present.
By using a higher temperature and
788-8 : 126 :: 1 : X =0-159 (water of crystallisation).
water sufficient to dissolve all of the salt, a closer
11- 054 — 0 x59 = 10-895
c.c. of water to be added to approximation to the real amount of cinchonidine con¬
1 grm. of hydrochloride.
tained therein may be obtained.
(2) The temperature of the resulting liquid at the time
16- 342
c.c. of water to be added to
the titration is completed has a considerable efledl upon
i£ grm. of hydrochloride.
. the amount of ammonia water necessary to re-dissolve
| the precipitate. For every degree that the temperature
* 1887; Organic Analysis.
of the titration is above 15°, there should be added 0148

4 The authority for giving the hydrobromide of quinine as having
but one molecule of water of crystallisation is found in the “ French
Codex, p. 148, and in “ Ladenburg’s Handworterbuch, i., 250.
J On Kerner’s volumetric method as applied to the hydrochloride.
Archie, deri'harm. [3], xix., 1. Jahresb. der Pharm., 1881—2, p. 662.

* 1885 ; Contrib. Dep. Pharm. Univ. Wise., 1885, ii., 17.
Am. Pharm. Assoc., i886, xxxiv.,601.
4 1885 ; Drug. Circular., xxix., 199.
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c.c. to the number of c.c. of ammonia water of sp. gr.
o'920 used.
(3) In my experiments I found that 0-36 c.c. of water
of ammonia, sp. gr. 0-920, is necessary to precipitate and
re-dissolve 1 m.grm. of cinchonidine sulphate, i.e., in the
quantitative estimation of cinchonidine sulphate in quinine
sulphate, every 0-36 c.c. of ammonia used in titrating the
10 c.c. of filtrate from the sample being tested over that
used in titrating the 10 c.c. of filtrate from the standard
quinine, indicates 1 m.grm. of cinchonidine sulphate in
1 grm. of the sulphate of quinine tested, or o'i per cent.
(4) In estimating the
cinchonidine
sulphate
in
commercial quinine sulphate to get a result nearest
correct, it is necessary to dissolve the salt. This can be
done by using a temperature of ioo° C. and 30 parts of
water; if more water be used the temperature need not
be so high, but while the amount of impurities remains
about as found at present, 30 parts of water will be
sufficient.
(5) The proportion ot water to the sulphate in the
officinal test of the forms of quinine is not precisely the
same as in Kerner’s original test. If the proportion in
the latter case be retained, there should be used for 1 part
of the free alkaloid 117 parts of water; for the bisulphate,
8-07 parts of water; for the hydrochloride, 10 895 parts of
water; and for the hydrobromide, 10-2 parts of water.
Also for the dried sulphate 10-144 parts of water.—
Journal of Analytical Chemistry.

AN INQUIRY INTO THE RELATIVE VALUE
OF

ALUMINIUM
TO

AND

THE

ITS

ALLOYS

ARTS.*

By H. PEMBERTON, Jun.

Of late years a considerable amount of attention has
been paid to the metal aluminium.
Much has been
written about it; many plans have been proposed for its
extraction, and numberless patents, embodying these
plans, taken out, both in the United States and abroad.
In faCt, the subject appears to possess a species of fascina¬
tion, as it has attracted attention from all directions.
Parties supplying the raw materials or chemicals used in
the experiments report that the demand for such comes
not only from chemists and metallurgists, but also from
business men, lawyers, and professional men of all kinds.
The long list of foreign patents on the subject shows how
widely it attracts interest.
Prof. Richards’s treatise on
aluminium contains fifty-four pages—one-sixtn of the
entire book—on the manufacture of the metal by pro¬
cesses other than the regular one of Deville.
There is no difficulty in giving an explanation of this.
Of all the metals, properly so called, the compounds of
which make up the crust of the earth, aluminium is the
most abundant.
This statement is literally true; there
is no exception to it. It is evident, therefore, that there
can be no difficulty in obtaining material to work upon.
Now, taking ordinary clay as an instance, it can be readily
shown that in every cubic yard there is at least 800
pounds of aluminium, the lowest recorded price of which
is five dollars a pound.
Clay can be had, in many cases,
at a cost not exceeding that of digging it out.
The
apparent profit can readily be calculated.
The practical outcome, however, of all this work, and
of all these experiments, is that the only process by which
any quantity worth speaking about of the pure metal
aluminium—in contradistinction to its alloys—has ever
been extracted, is the process of Deville, established about
a third of a century ago. Modifications in the prepara¬
tion of the materials have, indeed, been made. But the
main features of the process, and the sequence of opera-

*
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tions, have remained unchanged. The large aluminium
works now just about starting, near Birmingham, England,
employ the same chemicals, and rely upon the same
reactions that the French chemist did in the fifties.
This company—the Aluminium Company, Limited—
has gone into the manufacture on a scale never heretofore
approached. According to the descriptions in a number
of English technical journals, the works comprise a plant
of twenty furnaces for the manufacture of metallic sodium
by the Castner process, with a total capacity of about
1500 pounds a day ; a set of twelve regenerative heating
furnaces, containing sixty retorts for the manufacture of
the double chloride of aluminium and sodium, turning out
about 5000 pounds every twenty-four hours; a Weldon
chlorine plant; and furnaces for reducing the aluminium
from the double chloride by means of the sodium.
The
total capacity of the works is about 500 pounds of alu¬
minium daily. According to the Chemical News,
(vol. lviii., p. 65) the production of the entire world has
heretofore not been over fifty pounds a day. It appears,
therefore, that the new company can manufacture in five
or six weeks as much as has hitherto been produced in a
year. The selling price of the aluminium has been placed
at about five dollars a pound as against eleven dollars,
lately. The reduction is due partly to the large scale of
manufacture, but principally to the cheapening of the cost
of the sodium by Mr. Castner’s process.
It is to be noted
that the aluminium made by this company will be in the
form of the pure metal unalloyed. If it is desired to pro¬
duce alloys, they can only be made, or, at any rate, they
have only been made, by first manufacturing the metal
and then alloying it.
Exactly opposite is the case with the Cowles eleCtric
smelting process. Here the aluminium has always been
produced as an alloy, with either copper or iron.
The
manufacture of the pure metal on a commercial scale
does not appear to have been successful so far, and it is
probable that the large demand for the alloys has pre¬
vented proper attention being given to this branch of the
subject. There is no inherent reason why the metal itself
should not be produced, but as a matter of faCt, up to this
date, such has not been the case.
There is one point connected with this process which
is worth drawing attention to; that of the reduction of
aluminium from its oxide in the presence of carbon, at a
high heat. The discovery of this property of the element
was as radical and as unexpected as the discovery of a
new oxide would have been.
All previous efforts to
accomplish this had been utterly fruitless, so much so
that the hope of so doing had been almost entirely
abandoned. Only a few years before the Messrs. Cowles
took out their patents, the late Mr. Walter Weldon
asserted that it would be about as sensible to try to get
five from two times two as to reduce alumina by carbon.
“ Never prophesy unless you know,” said Artemus Ward.
This property of the metal is worth drawing attention to,
as the practical results of the new process appear to have
overshadowed a discovery very interesting from a scientific
point of view.
The eleCtro-smelting process appears to have been
making great advances of late.
A description of it was
embodied in a “ Report of the Committee of Science and
the Arts of the Franklin Institute ” (Journal of the
Franklin Institute, July, 1886).
Since this report was
published several improvements have been made. It has
been found practicable to tap the furnace, and allow the
molten metal to flow direCtly into the ladle or into slabs,
instead of letting it cool in the furnace and then putting
it cold into crucibles to be re-melted. This has practically
doubled the capacity of the plant. Another improvement
has been in the use of bauxite, as well as corundum, for
a raw material, thus ensuring an abundant supply of
alumina.
The works at Lockport, N.Y., have now two
dynamos of 217 eleCtric horse-power each, driven by
water-power. The new establishment at Milton, England,
has a 402 E. H. P. machine, put up experimentally and
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to be followed by others. Both of these works are reported
to be running day and night.
It appears, then, that the aluminium industry has at
length attained a firm footing and is well established.
The two lines of manufacture differ essentially in their
characteristics. One is a chemical process, the other a
metallurgical.
One produces the pure metal only, the
other only its alloys. One is a complicated process, the
other a simple one.
Indeed, the Cowles process is ex¬
tremely simple, consisting, as it does, of only the dynamo,
with the power to drive it, and the application of its cur¬
rent to the mixture of carbon, alumina, and the metal to
be alloyed. Compared with this, the Deville process is a
very elaborate one.
Compared with any process, it is a
very elaborate one. Indeed, it is doubtful if in the whole
field of chemistry and metallurgy together there can be
found any process which involves such an intricate series
of operations as this one does.
There is a department
for preparing the alumina, a department for preparing the
iron and carbon compound (Castner’s patent), another for
manafacturing the metallic sodium, another for re-working
two-thirds of the sodium remaining as carbonate from
impeded redudion. (This, indeed, is done in an adjacent
works, but has to be paid for, of course, just the same).
There is a department for manufaduring chlorine by the
Weldon process ; another for mixing the alumina, carbon,
and salt, moulding and drying the same; another for
treating this mixture with chlorine at a red heat for the
produdion of the double chloride of aluminium and
sodium, and finally, one for treating the double chloride
with sodium by which the alumina is reduced to metal.
The manufadure of some high-priced organic compound—
for instance, Fahlberg’s saccharin—may approach this,
but it is doubtful if it exceeds it. The Solvay process of
manufaduring soda-ash has often been cited as one having
had a long up hill fight. But the Solvay process had the
additional struggle of having to manufadure its produd
for less than two cents a pound, or else not at all, whereas
metallic aluminium is sold for twice as many dollars a
pound. It needs no expert to see that the cost of the
aluminium in alloys, as made by the eledro-smelting
process, must necessarily be only a fradion of that of the
metal made by the Deville. It follows, therefore, that the
latter process will not be likely ever to compete with the
former in the manufadure of alloys, but will have as its
legitimate field the produdion of the pure metal.
It is
dangerous to assert a negative. But it is hard to see how
there can be any escape from the above dedudion. Per¬
haps a possible exception may be named in the case of
certain alloys of aluminium and silver—such as tiers argent
and a few others of like kind, used in table-ware.
There are three properties, or charaderistics of alu¬
minium that make it valuable in the arts.
It is a light
metal (sp. gr. 2'56), being about one-third as heavy as
iron. It is a pretty metal, and not very readily aded upon
by atmospheric influences. In this resped it rivals silver,
which is blackened by sulphuretted hydrogen, by which
aluminium is not affeded.
Upon exposure for some time,
however, or by handling, the surface loses its brilliancy
and becomes, through oxidation, more or less “ dead,”
resembling tin or zinc, though superior to them, as the
colour is much whiter. In the third place, it is a fairly
strong metal, about equal to brass. It is destined to play
a valuable role in the manufadure of philosophical instru¬
ments. Prominent manufadurers state that the weight
of theodolites, levels, compasses, sextants, &c., is about
one-third less when made of it, and seem to think that
there is no doubt of its being largely employed at the
quoted English price. All the bearings and wearing sur¬
faces of these instruments must still be made of brass, as
aluminium is not hard enough. It is coming into use for
making beams of chemical balances with a capacity up to
as much as 200 grms., and has long been used for the
smaller weights. The moulds for casting such beams are
the same as have been used for the ordinary bronze.
Opera and field-glasses, when made of it, are much lighter

{

and can be used with great ease and comfort. It cannot
be employed for cooking utensils, as it dissolves easily in
organic acids in the presence of chlorides, such as common
salt (Roscoe). A few other uses in which the pure metal
appears to advantage are aluminium leaf, fine wire lace,
certain surgical instruments, suture wire, dental plates, &c.
Aluminium jewellery has failed to make any headway; it
tarnishes too easily and becomes brittle.
It will be observed that nearly all of the above uses are
for objects small in size.
Many suggestions have been
made for its use on the larger scale, as in aerial naviga¬
tion, or for engineering and constructive purposes. Some
of these are of a very sensational nature, as for example :—
“ The dead weight of trains could be saved by con¬
structing freight and passenger cars of aluminium. . . .
Ships larger than the Great Eastern, with less draught,
could be constructed nearly entirely of aluminium, inclu¬
ding the machinery and boilers which at present weigh
down vessels seriously. . . . Railway beds, sleepers,
ties, rails, bridges, and all, will be cast solidly in their
places, with airy aluminium palace cars dancing over
them 100 miles an hour or more,” &c.
There is a fallacy involved in all such writing which
may be worth showing up.
The writer’s attention is pre¬
eminently attracted by the low specific gravity of the
metal.
When employed in any construction where it
will be required to withstand severe stress, the metal
with which it will immediately come into rivalry will be
steel. The specific gravity of steel is almost exactly
three times that of aluminium. Of course an inch rod
of the latter metal will therefore weigh only one-third as
much as an inch rod of steel. But when we examine
the tensile strength of the two we find that steel has
three times the strength of aluminium. I-t follows, there¬
fore, that to make the aluminium rod of the same
strength as the steel, it must be three times the size.
The two rods will now weigh exactly the same. Where,
then, is the advantage of the low specific gravity of the
aluminium ?
The extraordinary qualities of many of the aluminium
alloys have long been known. The bronze is the strongest
of cast metals, and, when rolled, the strongest of rolled
metals. Nor does it corrode as ordinary bronze does,
and its fine golden colour gives it a very pleasing ap¬
pearance.
Aluminium brass is noted for its great
strength, for its extraordinarily high elastic limit, and for
its cheapness.
Being composed of equal weights of
zinc, copper, and 10 per cent aluminium bronze, it con¬
tains only 3J per cent of aluminium; hence its lower
price.
Aluminium iron is now extensively used in the produc¬
tion of wrought-iron castings (Mitis castings). That the
fusing-point of wrought iron should be reduced almost'
500° by the addition of only i-ioooth of its weight of
aluminium, is another instance of the wonderful properties
of this extraordinary metal. The effect of its addition to
cast iron is shown in a paper on this subject by W. J.
Keep {journal of the Franklin Institute, cxxvi., p. 220).
Large quantities are now being used also with steel, a
very minute amount ensuring the solidity of the castings.
Indeed it appears that aluminium will be used almost
universally in the metallurgy of steel and of iron, in¬
cluding puddled iron. Its strength-giving properties are
extraordinary. There is hardly any metal with which it
will not alloy ; and it alloys with nothing that it does
not improve. It would be only tedious to attempt to
describe its endless applications. Two of the most im¬
portant, however, may be noticed.
The bronze is
destined to play an important part in the manufacture of
cannons.
The war that is waging between experts, re¬
garding the relative value of cast and of built-up guns,
is so fierce that it appears difficult to obtain a discussion
on the subject that does not involve the introduction of
this pet fight. Aluminium bronze can, of course, be used
for either type, although the cast gun is naturally much
the cheaper. Such cannon could be made to possess
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almost any desired combination of properties, from
114,000 lbs. tensile strength and 5 per cent elongation to
90,000 lbs. and 10 per cent, and to 72,000 lbs. and 47 per
cent. The castings would be free from blow holes, could
be poured at a comparatively low temperature, would be
free from any separation of the ingredients or liquation,
and would therefore be of uniform composition throughout.
The plant required to construct them would be simple
compared to the elaborate establishments necessary in the
construction of the steel guns of the built-up type. Un¬
like these latter, the bronze gun when worn out could be
melted up and cast over again, as the value of the metal
in them is about two-thirds that of a new gun. Aluminium
bronze stands this treatment on account of the abovementioned freedom from liquation.
Aluminium brass is now being used by the United
States Government for the manufacture of propeller
blades for the new war vessels. Various metals have
been used for this purpose.
Cast-iron is too weak.
Steel has some admirable qualities, but is very liable to
corrosion, the average life of a steel blade being only
four years.
Ordinary bronze has been used, but is
deficient in strength.
Manganese bronze has, until
lately, headed the list.
Our Government, therefore, or¬
dered the propellers to be made of this metal. Attention,
however, was drawn to aluminium brass, and numerous
comparative tests were therefore made, with the following
results :*—
Mang. Bronze. Al. Brass

Tensile strength per sq. inch, tons..
Transverse ,,
„
,,
cwts. .
Price per ton in ingots
.

29—31
28—52
£112

34—50
75—83
£103

The order for manganese bronze was accordingly
countermanded, and aluminium brass adopted in its
stead.
It is difficult to speak of these alloys without appearing
to be guilty of extravagance ; their quality is so uniformly
excellent, their appearance so fine, their uses so many.
But hundreds and hundreds of tests, similar to those
above given, have been made, both officially and in pri¬
vate, and the results obtained have invariably substantiated
all that was claimed for them. The chemical process at
Birmingham also has a wide future before it. It can
hardly be said to have more than started as yet, and the
introduction of its “ silver from clay ” will naturally require
time.
Much is owing to chemistry for what it has done
in the extraction of this elusive metal. But it cannot be
denied that the value of aluminium in the arts will be
chiefly in its alloys, and that the greater debt of gratitude
is due to that protean and subtle form of motion known
as electricity.

perfect separation of bromine from chlorine and iodine.
The chloride is left unchanged, as the whole of the
chlorine may afterwards be obtained by distillation;
and the iodide, as is well known, is converted into iodate.
The following apparatus served for the distillations. A
flask with a side tube of about 100 c.c. capacity contains
the liquid to be distilled ; through the rubber cork passes
a tube reaching almost to the bottom of the flask for con¬
ducting carbon dioxide; the exit tube is connected by
rubber tubing with a bent tube dipping into a solution of
potassium iodide contained in a test-tube, which is placed
in a beaker containing cold water. The indiarubber
stopper is slightly aCted on by chlorine and bromine, but
this cannot be avoided.
And there is the danger of
mechanical spirting of the potassium iodide solution with
a current of gas passing through it; the current was,
however, kept moderate. A Will and Varrentrapp’s bulb
or some other absorption tube might have been used.
The reaction of hydrochloric and permanganic acids to
produce chlorine is well known. But the formation varies
with the degree of dilution and the amount of perman¬
ganic acid. To get all the chlorine in the free state from
a given amount of chloride was my object. The following
method was adopted. The solution is mixed with 1 grm.
potassium permanganate and 5 c.c. of dilute H2S04 of
equal volumes of the strong acid and water, the total
volume being 50 c.c. This is gently heated in a current
of carbon dioxide, the liberated chlorine being absorbed
by a solution of potassium iodide. Active ebullition is not
necessary, and the condensing steam will heat the iodide
solution. Fifteen minutes’ heating may be considered
sufficient.
To be certain it may be again heated for
another quarter of an hour, using fresh iodide solution. If
the iodine liberated then is discoloured by a drop of decinormal thiosulphate it may be disregarded, for on heating
a solution consecutively three times for a quarter of an
hour each time with fresh iodide solution, a trace of iodine
was always liberated, and the blue solution was decolour¬
ised by a drop of N/10 Na2S203, a quantity representing
less than 0*0002 Cl. With the above quantities of per¬
manganate and sulphuric acid, o’ioo Cl may be distilled.
The following are the results obtained by the method, the
amount taken being determined by a silver solution, and
the liberated iodine titrated by N/10 Na2S203, standardised
with K2Cr207.

By JOHN TSAWOO WHITE.

Some time ago I proposed a method for the determination
of bromine in a mixture of bromides, chlorides, and iodides.
I will now propose a method for determining chlorine in
a mixture of soluble haloid salts, the bromide, if any,
being previously separated by boiling with aluminium
sulphate and potassium permanganate. Before I stumbled
on the reaction of potassium bromide with KMn04 and
A12(S04)3, I thought of attempting to determine quanti¬
tatively the amount of the halogens in mixtures containing
them.
Looking up previous work that had been done I
came across Edward Hart’s proposal for the qualitative
detection of chlorine, bromine, and iodine in a mixture by
using ferric sulphate and potassium permanganate. Not
having the iron salt, I used aluminium sulphate as a trial,
knowing that iodine would not come off, but with no ex¬
pectation that bromine would be evolved, and I got a
* Szz Engineering, London, April to June, 1888.

Found.

Taken.
O'O026
0*0131
0*0524
0*0026
0*0262
0*0262
0*0131

VOLUMETRIC DETERMINATION OF CHLORINE.
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Cl
Cl
Cl
C1 + o,oo82 Br
Cl + o*042i Br
Cl
Cl

0*0030
0*0140
0*0539
0*0035
0*0274
0*0267
0*0129

Cl
Cl
Cl
Cl + 0'0083 Br
Cl+o*o42g Br
Cl
Cl

The experiments are given in the order that they were
tried.
In trying the last three experiments the carbon di¬
oxide obtained from marble and hydrochloric acid was
passed through a solution of sodium dicarbonate to free it
from traces of acid vapour; I did not think of it till the
results always came too high.
In trying mixtures with a bromide the bromine was
first liberated. To the residue, whose volume was about
50 c.c., 1 grm. of KMn04 and 5 c.c. of dilute H2S04
(1 part of acid, by volume, to 1 part of water) are added,
and the distillation continued. The aluminium sulphate
used must contain no chlorine, or the amount must be
known. 5 c.c. of my solution contains 0*0006 Cl, and
this amount was subtracted from the quantity obtained
when it was used.
Before the adoption of the above method experiments
were tried ,to see at what rate the chlorine was evolved.
The chlorine in dilute solutions is difficult to distil, but it
comes off entirely, if heated long enough, in the free state
and not as hydrochloric acid.
Compared to the formation of chlorine, the liberation of
bromine by A12(S04)3 and KMn04 aCting on bromides is
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very easy.
The bromide is decomposed at the ordinary
temperature here of about 30° C., as is shown by the libe¬
ration of iodine by passing carbon dioxide through the
mixture ; so that it may be possible to obtain all the bro¬
mine if the current of gas is continued sufficiently long.
And the iodine of an iodide may be distilled from mix¬
tures with chlorides and bromides by ferric chloride,
chromic acid, and hydrogen dioxide.
Thus in a fair way is realised the solution to the ques¬
tion of directly determining bromine, chlorine, and iodine
quantitatively in a mixture of the haloid salts by methods
purely volumetrical.
Rangoon College, October 11, 1888.

THE AUSTRALASIAN ASSOCIATION FOR THE
ADVANCEMENT

OF

SCIENCE.

Chemical Section.
As we have already intimated the New South Wales
papers, in the exercise of their indiscretion, have allotted
but a very scanty space to the proceedings in this
Section.
Thus of the Presidential Address delivered by Prof.
Black, D.Sc., we find it merely reported that the speaker
discussed chemistry in reference to education. He argued
that chemical training should be given in all schools, es¬
pecially in those of higher grade. In this respect there
was room for a great improvement.
Mr. C. A. Smith, F.I.C., F.C.S., read a paper on
“ Butterine ” as an article of food. He explained that
this article, which he should preferably have named
Margarine, was first made in Holland, about 1869, by one
Nierge, and that at first it was sold as butter. He recom¬
mends its use as a fuel-food, it being made of carefully
prepared dripping, churned up with milk, and coloured to
imitate butter.
He then described the margarine fadtory
at Waterloo (probably near Melbourne), where the output
is about 3 tons weekly, most of which is exported to Java,
Mauritius, and the Cape.
Mr. W. A. Dixson gave a paper on the “ Formation of
Coal.” The examination of some coal from New Zealand
and the other colonies had led him to the conclusion that
the chief differences in coal were due to the original
nature of the vegetable matter of which they were com¬
posed. The best ligno-cellulose was originally composed
of resins, and Cannel coal appeared to be derived from
adipo-cellulose mixed with ligno-cellulose.
The Secretary, Mr. Hamlett, read a paper, by Mr.
F. Ratte, on “ Means of Popularising the Study of Crys¬
tallography,”—certainly a difficult undertaking.
Mr. J. H. Mingaye, F.C.S. (Analyst and Assayer to
the Department of Mines), read a paper on the “ Disco¬
very of Tellurium in certain Bismuth Ores, found near
Captains’ Flat, in New South Wales.” The physical
characteristics of the minerals had been described by
T. W. E. David, B.A., F.G.S., Geological Surveyor to
the Department of Mines.
Mr. Pond announced the fact that he had found
tellurium in 1885 in New Zealand in some silver ores to
which his attention had been called by Sir James Hector.
Mr. Hamlett read a paper sent in by Mr. Edgar Hall,
F.C.S., of the Sunny Corner Silver Mine, on “ Silver
Smelting, Rich Silver Mattes, and their Treatment, and
on Kernel Roasting.” He showed that the main object of
the smelter was to get clean slags. He did not consider
that the dissemination of matte globules satisfactorily ex¬
plained the losses of silver, as he had detached perfectly
pure crystals from the very heart of the pot from slags of
every kind, which yet often contained more silver than
the main body of the slags.
He thought that “ high ”
silver slags might be due to the property possessed by
silver of passing from already solidified portions of a body
in which it is present into any portions which still

Chemical News,

Nov. 9, 1888.

remain liquid. The difficulties found in smelting certain
classes of silver ores were next described, and remedial
measures were proposed. The paper closed with an
account of the process known as “ kernel roasting.”
In the discussion which followed Mr. Pond observed
that if the Section had done nothing more than produce
this one paper it had done valuable work.
Professor Liversidge furnished Notes on the projected
Chemical Laboratory for the University of Sydney, with
plans and diagrams of the apparatus to be erected. The
new buildings will be 150 feet by 84 feet, and will include
a main laboratory 72 by 36 feet, affording room for 130
students engaged in practical work. We shall be happy
to learn that the facilities thus to be created are fully
ultilised.
Two important papers read are not reported: one by
Mr. W. Skey on “ Gold—its Formation in our Reefs, with
Notes of Some of its Newly-discovered Reactions.” Mr.
Don also read a paper on the question “ How Gold came
into the Reefs.”
Two further papers, namely, by Mr. J. H. Maiden on
the “ Chemistry of Indigenous Australian Produdts,” and
by Mr. W. M. Hamlett on the “ Adtion of the Nepean
Water on Tubes and Boiler Plates,” were taken as read.
We the more regret the insufficient manner in which
the proceedings of the Chemical Sedtion are reported,
because it does not appear certain whether and when the
Transactions of the Sydney Meeting will be published in
full. At least the question of ways and means seems by
no means fully decided.

OBITUARY.
PROFESSOR TUSON.
We regret to announce the death, at the premature age of
fifty-six, of Prof. Richard Vine Tuson, who for the last
twenty-eight years has held the post of Professor of

Chemistry in the Royal Veterinary College, London.
Prof. Tuson began his scientific training under Prof.
Graham, at University College, and was afterwards
Assistant successively to Prof. Ronalds, in Galway, and
Dr. Stenhouse, at St. Bartholomew’s Hospital, in London.
He was afterwards eledted Ledturer on Chemistry to the
Medical School of Charing Cross Hospital, where he was
universally popular with students and teachers. A few
years later he tried for and obtained the Professorship
which he held until his death, which took place, in his
house at Erith, on the 31st of Odtober, 1888.
Prof. Tuson was a thorough chemist and an able
teacher and experimenter.
Various scientific papers
stand in his name, but his most important literary labour
was the new edition of Cooley’s well-known “ Dictionary
of Receipts,” which he prepared with care and skill.
He was a good and most amiable man, and his untimely
death, from heart disease,—which it appears had been
making unsuspected progress in his system for years,—
will be lamented by a wide circle of friends.

NOTICES OF BOOKS.
Chemical Notes and Equations, for the Use of Students.
By R. Milne Murray, M.B., F.R.C.P.E.
Third
Edition. Edinburgh : McLachlan and Stewart. Lon¬
don : Bailliere, Tindall, and Cox.
The author of this work says, in a note prefixed to his
first edition (1879), that his “ Notes ” are not ntended
to take the place of a systematic text book or of lecturenotes ; they are to afford to the junior student a means
of ready reference. To that unfortunate and ubiquitous

Chemical News, t

Nov. 9,1888.

r

Ancient Mortars.

personage “ the student preparing for examinations ”
they are recommended as a means for “ refreshing his
memory on the chief fads of inorganic chemistry.”
In a note to the present edition mention is made of two
revisions. Nevertheless a third such operation would not
be entirely out of place. Thus on p. 2 we find a mixture
described as “ a substance formed of two or more parts
which are separable by mechanical means.”
As an
example is given the atmosphere, a mixture of oxygen
and nitrogen. But when we require to separate these
two gases we are obliged, as the author must be perfectly
aware, to employ the purely chemical means of causing
the oxygen to enter into a non-gaseous combination.
We can scarcely admit the author’s view that “ abase
is always an oxide,” since a few pages further on he speaks
of the well-known sulphur bases.
In the table of atomic weights that of platinum is still
given as 197-5, instead of the more corred value 194-8.
On p. 56 the student is told that fluorine has not been
got in the free state, a statement which is decidedly
out of date.
Red phosphorus, it is said, is “ not combustible,”—an
evident exaggeration.
The above-mentioned points, and a few others which
the reader will not fail to discover, stand in need of
redtification.

Les Theories et les Notations de la Chitnie Moderne (The
Theories and Notations of Modern Chemistry). By
Antoine de Saporta,
with an Introduction by
C. Friedel. Paris: J. B. Bailliere et Fils.
This book belongs to a series

entitled *• Bibliotheque
Scientifique Contemporaire,” which is by no means ex¬
clusively confined to scientific subjects.
M. de Saporta, in the volume before us, undertakes to
lead his countrymen to the same point of view in chemical
science which has been definitely adopted in every civilised
country save France alone. M. Friedel, in his excellent
Introduction, admits that “ by a singularity which is not
unexampled in the history of French science and indus¬
trial art,—we may instance the reception accorded beyond
the Channel to the doctrine of organic evolution,—a theory
the first foundations of which are of national origin finds
the greatest difficulty in taking root among us.”
How little M. de Saporta is swayed by French conven¬
tion appears from the fact that, as a symbol for nitrogen,
he recommends N in preference to Az.
Again, he recognises that the term “ metalloids,” so
frequently used by his countrymen for the non-metallic
elements, is “ perfectly improper.” It leads to the belief
that all substances not strictly metallic are by their
characters true quasi-metals.
He announces that the
barrier erected by Science between the metals and the
non-metals is purely arbitrary and fictitious, whilst the
latter class differ quite as widely among themselves as
they do from the true metals.
When speaking of the theories of Newlands, Mendeleeff, and Meyer, M. de Saporta makes two remarks worth
notice.
He complains that the claims of priority, as
between the three chemists just named, are difficult to
decide. We have been of opinion that all disputes on
this subjed had come to an end with the publication of
the original papers of Mr. Newlands.
Secondly, our
author calls attention to the fad that no French name
has the right to figure along with those of the three
authors just mentioned. But with this he does not con¬
sider that his countrymen can be justly reproached, since
they excel rather in directing their experiments with
clearness, and interpreting them
corredtly, than in
hovering, like the Germans, amidst theories very elevated
but often very cloudy.
He remarks that Mendeleeff aad L. Meyer return, in
some sort, to the theory of chemical philosophy as laid
down by Lavoisier and his immediate successors.
He
contends that the anomalies will disappear from the
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periodic tables, if, instead of fixing our attention on the
free elements, their hydrides, or their chlorides, we con¬
sider the corresponding oxygen compounds.
The hypothesis of Prout is merely considered in a
note.
Into the great questions of the origin and the nature of
the received elements, and the prosped of their ultimate
decomposition, the author does not enter.
The work may be regarded as a good compendium of
the principles of chemistry valuable for readers acquainted
with elementary details. The chief shortcoming which
strikes us is the meagreness of the table of contents and
the index.

CORRESPONDENCE.
ANCIENT

MORTARS.

To the Editor of the Chemical News.
Sir,—A propos of Mr. Spider’s

paper on the “ Analysis
of the Ancient Mortar from the Roman Wall of London”
(Chemical News, vol. lviii., p. 189), and Mr. Irving’s
letter on the subject (vol. lviii., p. 219), perhaps I may
be allowed to point out that about two years ago Messrs.
Crookes, Odling, and Tidy presented a most important
“ Report on the Adion of Water on Lead ” to the Water
Committee of the Huddersfield Corporation, in which it
was stated that soft waters which had a solvent adion
upon lead could be rendered lead-proof by introdudion
of a certain proportion of silica.
The silication was
recommended to be carried out by means of a mixture of
flint and limestone, but, as nearly as I can remember, no
special reason was given for the use of these materials.
Messrs. Carnelley and Frew, in a paper on “ The Cor¬
rosion of Leaden Water-pipes ” (jfourn. Soc. Chemical
Industry, vol. vii., p. 15), call attention to the fad that
while either sand or calcium carbonate added separately
to distilled water exerts a protedive adion, a mixture of
the two is even more effedive. This result they explain
by assuming the formation of calcium silicate, as they
found that ground Wollastonite and old mortar aded in
the same manner.
In the course of a recent investigation on this subjed
I had occasion to make a number of experiments very
similar to those recorded in Messrs. Carnelley and
Frew’s interesting paper, and my results quite confirm
their statements.
The rapid corrosive adion of distilled water on lead in
presence of air is, of course, well known. I found that
sand or calcium carbonate, when added separately, pre¬
vented this adion to a considerable extent, while a mix¬
ture of the two rendered distilled water pradically leadproof.
I think it probable, therefore, as Messrs. Carnelley and
Frew have suggested, that the addition of sand to calcium
carbonate, in presence of water, results in the formation
of calcium silicate, and this comparatively quickly.—I
am, &c.,
Rowland Williams.
28, Pall Mall, Manchester,
November 5, 1888.

The Formation of Amido-butyric Acid by the
Diretd Fixation of Ammonia upon Crotonic Acid.—
M. Engel.—Crotonic acid fixes the elements of ammonia
at ioo°, and with great ease. The yield is almost theoretic,
nothing being formed as a secondary produd save a little
oxybutyric acid. The produd obtained is very probably
/3-amido-butyric acid.—Bull, de la Soc. Chim. de Paris,
Vol. 1., No. 2, 1888.

Chemical Notices from Foreign Sources.
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yellow turbidity which increases.
The precipitate
deposited is a bromine derivative, resembling avermillion
red powder. Benzoic acid, under the same conditions,
gives nothing similar. Glycocol decolourises the hypo¬
bromite with an escape of nitrogen gas. The author has
Note.—Alldegrees of temperature are Centigrade unless otherwise
examined the aCtion of sodium hypobromite with a number
expressed
of compounds of the aromatic series, and has obtained
the following results: — Benzamide and Benzonitrile.—
Comptes Retidus Hebdomadaires des Seances de V Academie Nothing in the cold, but a red precipitate on boiling.
des Sciences. Vol. cvii., No. 15, October 8, 1888.
Aniline.— The aqueous solution, even if very dilute, gives
an orange precipitate. Methylaniline and Dimethylaniline.
This number contains no chemical matter.
—A yellow precipitate, rather greenish in the cold, but
turning more to a red shade on boiling. Toluidine.—The
No. 16, October 15, 1888.
same results as aniline, the precipitate rather more brown.
Certain Double Yttrium and Potassium or Sodium
Anilides.—Nothing in the cold; on boiling, a reddish pre¬
Phosphates.—A. Duboin.—The author has obtained the
cipitate.
An odour of methyl cyanide is given off.
above phosphates by causing amorphous yttrium phos¬
Metaphenylcne-diamine Hydrochlorate, Diamido-benzoic
phate to read in the dry way upon potassium sulphate,
Acid ; Toluylene-cliamine.—A maroon-red precipitate both
or by causing pure yttria to read at a high temperature
in cold and heat. Ferrocyanides, Ferricyanides, Nitroupon potassium or sodium metaphosphates and pyro¬
prussides.—On boiling, a red precipitate of ferric hydrate.
phosphates.
Pyridin.—Nothing.
Quinolein.—An orange-red precipi¬
Study of the Combustion-heat of Dextro- and
tate only if aniline is present.
Laevo-camphoric Acids, and of Camphora-racemic
Acid.—W. Louguinine.-—-The author’s objed was to
determine the influence of physical isomerism upon the
heats of combustion. He found that no difference existed
Bulletin de la Societe Chimique de Paris.
in this resped.
Vol. 1., No. 2, July 20, 1888.
The Alkaloids of Cod-liver Oil.—Arm. Gautier and
Action of Hydrochloric Acid upon Cupric Chloride :
L. Morgues (continuation).—In this memoir the authors
Hydrochlorate of Cupric Chloride.— M. Engel.— The
describe the fixed bases, aselline and morrhuine.
author’s results agree closely.with those of M. Paul
On Propylphycite.—Ad. Fauconnier.—The “ propylphycite ” described by Carius in 1865 is merely glycerin.
On the Latent Colours of Bodies.—G. Govi.—If we
agree to consider as the peculiar colour of a body that
which results from the radiations diffused or transmitted
by such body in the greatest quantity, we may say that
such peculiar colours are still very imperfedly known.
The causes of this imperfed knowledge are as follows :—
The light of the sun or diffused daylight not containing
all the visible coloured radiations cannot always show us
the true colours of bodies. Even the light given by in¬
candescent solids which contain all the visible radiations,
do not suffice to show us bodies in their true colour. To
discover this true colour it is necessary to illuminate the
bodies by a continuous complete spedrum containing
neither rays nor absorption bands, or by simple radiations
obtained from incandescent gases. These may be, and
there really are, bodies whose peculiar colour is invisible
or latent in the ordinary conditions of illumination.

Sabatier (Chemical News, vol. lviii., p. 220).

-

ACtion of Hydrochloric Acid upon the Solubility
of Stannous Chlorides : Hydrochlorate of Stannous
Chloride.—M. Engel.—It results from the author’s ex¬
periments that a definite hydrochlorate of stannous
chloride may be obtained. It is crystalline, and melts
about — 27°.
Acftion of Hydrochloric Acid upon the Solubility
of Cobalt Chloride : Hydrochlorate of Cobalt Chloride.
—M. Engel.— This paper does not admit of useful
abstraction.
On Neutral Platinum Chloride.—M. Engel.—There
exists a neutral platinum chloride having the composition
PtCl4 + 4H2O, and a hydrochlorate of the chloride
PtCl4-f 2HCI + 6H2O. The latter oompound is the more
soluble.

Action of Hypophosphorous Acid upon Benzoic
Aldehyd: Formation of a Dioxyphos phinic A cid.—
J. Ville.—The fads observed by the author show that
hypophosphorous acid unites with benzoic aldehyd to
form a triatomic monobasic acid, the dioxyphosphinic or
dioxybenzylene-phosphinic acid.

Analysis of a Mixture of Silver Chloride, Cyanide,
Sulpho-cyanide, Ferricyanide, and Ferrocyanide.—
Jules Teissier.—This question, which occurs in the
analysis of mixtures serving for purifying coal-gas may
be solved as follows :—We operate upon a saturated mix¬
ture of compounds derived from gas. After having ex¬
hausted with distilled water and eliminated the tarry
matters by repeated boilings and filtrations, all the in¬
soluble bases are precipitated by means of sodium car¬
bonate, and all the acids capable of forming insoluble
barium salts by means of barium nitrate.
The last
filtered liquid is precipitated with silver nitrate.
The
operations, including washing on the filter and the desicca¬
tion of the precipitate, are performed in the dark, and re¬
quire eight days. The mixed precipitate is weighed and
found 1825*7 m.grms. The equivalents of the five com¬
pounds being respectively 143*5, J34> J66, 536, and 322, if
we denote by x, y, z, u, and v, the number of the equiva¬
lents of these compounds entering into the mixed pre¬
cipitate, we have-—
143*5.*+ i34y + i66z + 536U + 322V = 1825*7 m.grms.

Action of Sodium Hypobromite upon Certain
Nitrogenous Aromatic Derivatives, and Reacftion
Distinguishing the Hippuric and Benzoic Deriva¬
tives.—G. Deniges.—If we boil for a few moments a little
sodium hypobromite containing an excess of alkali with a
small quantity of hippuric acid or of a hippurite, a few
bubbles of gas escape, and there is formed a reddish

Carbonate of soda is heated in a large platinum crucible
until completely dry ; the mixed precipitate is then added,
and then potassium nitrate. The crucible is closed and
heated, first over a very small spirit lamp, and the heat is
gradually increased by changing the lamp, a Bunsen
burner being used at the conclusion. The total ignition
lasts an hour. In this manner the sulphur of the sulpho-

No. 17, Odober 22, 1888.
Combination of Benzoic Aldehyd with the Poly¬
atomic Alcohols.— H. Maquenne.— In the acetals
derived from a polyvalent alcohol, each mol. of aldehyd
necessarily saturates two alcoholic fundions.
If the
number of these is odd the aldehyd will always leave at
least one free, whence it results that the elementary com¬
position of these acetals is so different when we pass from
any polyatomic alcohol to its nearest homologue that
analysis can distinguish them at once. Here, therefore,
is a new means of determining if an alcohol as an even or
odd atomicity.
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cyanide passes into the state of potassium and sodium
sulphate; the chlorine of the silver chloride passes also
to the potassium and sodium. The contents of the crucible
are exhausted with distilled water, metallic silver and
ferric oxide being left undissolved.
In the solution thus
obtained the sulphur is determined as barium sulphate,
and then the chlorine as silver chloride.
For the former
we find 22717 m.grms., whence the weight of the silver
sulphocyanide = 1618-5 m.grms. This is the value of 166z
in the above equation. The silver chloride weighs 33
m.grms., the value of i43’5*. The equation is thus re¬
duced to 1347 +536m + 322W = i74’2.
We have still three
unknown quantities, to find which we dissolve in nitric
acid the residue left at the bottom of the crucible. We
determine the silver as chloride and the iron as ferric
oxide. We find 1475-2 m.grms. of silver and less than
2 m.grms. of iron. Hence it may be regarded as an im¬
purity, wherefore neither ferrocyanide nor ferricyanide are
present and u and v are nul. i34J> = i74‘2jy = i-3. The
1475-2 of silver chloride represent mo-2 of metallic
silver.
Thus we have:—Silver chloride, 33-0 m.grm.;
silver cyanide, 174-2 m.grm.; silver sulphocyanide, 1618-5
m.grm.
Chemical Study of the Essence of Eucalyptus
Globulus.—R. Voiry.
Chemical Study of the Essence of Cajeput.—R.
Voiry.—These papers have little general interest.
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TO CAPITALISTS.

/'T'he Inventor and Proprietor of a Valuable
Medicine seeks a gentleman with capital to work his discovery.
Letters Patent have been secured in Great Britain and America.
Absolute proof of the value of this remedy will be given. Principals
or their Solicitors only will be negotiated with.—Address 11 Patentee,”
Chemical News Office, Boy Court, Ludgate Hill, London, E.C.
NEW SOUTH V/ALES.

npHE GOVERNMENT OF NEW SOUTH
JWALES intend to establish METALLURGICAL WORKS
on a scale sufficiently large for determining, in bulk, the best
methods of treating Ores produced in the Colony.
A SUPERINTENDENT is REQUIRED to ereCt, control, and
direct these Works. He must possess the highest qualifications and
widest experience, and it will be his duty to introduce the best
methods of treating Ores, with a view to extract therefrom the
metals and other substances possessing an economic value. He
would also have to impart full instruction in the various methods of
treatment, and to afford every facility to Smelters and Miners for
acquiring a practical knowledge of the processes employed.
Applications, stating Candidate’s age, accompanied by copies of
testimonials, must be sent, on or before December 12, 1888, to the
Agent-General for New South Wales, 5, Westminster Chambers,
London, S.W.
SAUL SAMUEL.
November 1, 1888.
Agent-General for New South Wales.

TTOR

SALE.

— The

Chemical

Gazette.

Complete Set (unbound and uncut), 17 volumes ; from Novem¬
ber, 1842, to December, 1859.—Address, “ Publisher,” Chemical
News Office, Boy Court, Ludgate Hill London, E.C

ELECTRO-CHEMISTRY,
Considerable attention is now being given to

MISCELLANEOUS.
Society of Arts.—The One Hundred and Thirty-fifth
Session will commence on Wednesday, the 21st Novem¬
ber, with an Opening Address by the Duke of Abercorn,
C.B., Chairman of the Council. Previous to Christmas
there will be four Ordinary meetings, in addition to the
Opening Meeting.
At the first ordinary meeting of the
Society a paper will be read by Colonel Gouraud, on
“ The Phonograph.”
This will be followed by one by
Mr. Henry Edmunds, on “ The Graphophone.”
At the
other two meetings to be held before Christmas the papers
will be by Mr. W. H. Deering on “ Explosives,” and byMr. W. J. Dibdin, on “ Standards of Light.” Among the
papers announced for the latter part of the Session may
be mentioned—“ Manufacture of Sevres Porcelain,” by
Mr. E. Gamier (Director of the Sevres Manufactory) ;
“The Forth Bridge,” by Mr. Benjamin Baker; ‘‘The
Channel Tunnel,” by Colonel Hozier ; and “ Secondary
Batteries,” by Mr. W. H. Preece, F.R.S. The first course
of Cantor lectures will be by Captain W. de W. Abney,
C.B., F.R.S., on “ Light and Colour; ” the other lecturers
will be Mr. Alan S. Cole, Mr. W. J. Linton, Mr. Walter
Crane, Mr. C. V. Boys, F.R.S., and Mr. H. Graham
Harris. The Juvenile Lectures, at Christmas, will be
given by Professor Henry E. Armstrong, Ph.D., F.R.S.,
the subject being a chemical one.

NOTES

AND

QUERIES.

Our Notes and Queries column was opened for the purpose of
giving and obtaining information likely to be of use to our readers
generally. We cannot undertake to let this column be the means
of transmitting merely private information, or such trade notices
as should legitimately come in theadvertising columns.
Waterproofing.—Has there ever been written an article or a book
on waterproofing ? If so I shall be glad of the title of it, the author’s
name, and the price. The information is required in connection with
an important work.—Dr. Lorenz.
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Thursday, Nov. 15th.—Chemical, 8.
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Ballot for the Election of Fel¬

the uses of Electricity in Chemical processes.
Messrs. J. G. STATTER & CO., Limited, wind Dynamo Ma¬
chines to suit the requirements of those engaged in EleCtro-Chemical
experiments, and assist clients in selecting EleCtrical machinery
suitable for their purposes. Correspondence invited. Estimates free.
J. G. STATTER and CO., Limited, Electrical Engineers,
Alliance Engineering Works, West Drayton, near London.

EMPTY PETROLEUM BARRELS.
-THE KEROSENE COMPANY, LIMITED,
are the largest purchasers of Empty Petroleum Barrels in
the United Kingdom.
Empties may be delivered for our account in LONDON to—
Atlantic Wharf, Bow Common ; Western Wharf, Old Kent
Road ; and on the River Thames to Thames Haven Petroleum
Wharf, Thames Haven.
We also receive Empties at the
various Railway Depots in London.
LIVERPOOL—To the order of Messrs. Samuel Banner and Co.,
8, Fazakerley Street.
BARROW-IN-FURNESS—To the order of the Barrow Pe¬
troleum Storage, Barrow-in-Furness.
We pay id. per Barrel more for Barrels branded with our own
Brand, “LUSTRE,” than tor Barrels branded with American or
other Russian or English Brands.
Before sending any further Empties to us will you please apply to
us for labels, which we supply free. Such labels to be affixed to each
Barrel by the sender, so that the Empties may be recognised and all
disputes avoided.
DEDUCTIONS FOR DAMAGES—Broken Head is.; Broken
Stave or Chimb 6d. If Bunghole exceeds 2\ inches in diameter,
6d. If Taphole exceeds f, or if two tapholes in a Barrel, 6d. If
the Glue be bad, 6d. For each Hoop off, 6d.
SPECIAL NOTICE. —As our Oil would be seriously damaged
if put into Barrels that have contained Paraffin Oil, Paraffin
Empties are useless to us, and we are compelled therefore to
decline to receive them.

THE KEROSENE COMPANY,

LIMITED,

(Capital, £300,000),

IMPORTERS OF RUSSIAN PETROLEUM.
LONDON (Head Office)—26, Great St. Helens, E.C.
LIVERPOOL—Messrs. Samuel Banner and Co,, Agents, 8, Faza¬
kerley Street.
BARROW-IN-FURNESS—The Barrow Petroleum Storage.
COMPANY’S | “ ELBRUZ,” carrying 23,500 Barrels of Oil.
TANK
[ “ KASBEK,”
„
„
„
„
STEAMERS. I" ARARAT,”
„
„
„
„
These Steamers trade regularly between Batoum and London,
Liverpool, and Barrow. The Russian Prince, carrying 23,500 barrels
of oil, the Caucase, carrying 14,000 barrels of oil, and the Marquis
Scicluna, carrying 13,500 barrels of oil, will also trade for account of
the Company, so that a regular supply can be guaranteed.
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WEGELIN

AND

HUBNER,

Halle-on-Saale

MACHINE WORKS AND IRON
Representatives:

Nbws,

Nov. g,1888.

1

FOUNDRY.

NICKELS & Co., 150, Holborn, London, E.C.

Dry Slide Air-Pumps.

Scum-Pumps

E. Hiibner’s Patent, No. 37,746,

driven by Steam or Belt,with Automatic Regulation of Pressure,
or without same for feeding Filter Presses.

with increased effect through abolishing the noxious spaces; best
Air-Pump for Compression and Evacuation ; useful effedt up to 90
per cent with Steam power or driven by Belt.

Filter Presses and Monster Filter
Presses,
with or without Washing Apparatus, with Heating Attachment,
with Attachment for Filtration with Exclusion of Air ; in Wood,
Iron, or Bronze every desired size

Experimental Filter Presses

Steam Engines
with or without Cut-off Arrangement; with Rider Cut-off Com¬
pound Steam Engines.
From 2—150 horse-power

Steam Water Pumps,
newest, most approved Construction, taking up little room, and
especially suitable for placing in Wells, with great efficiency; up
to largest sizes.

Compressors driven by Steam or Belt,

in Wood, Iron or Bronze.

for Liquefying Carbonic and Sulphurous Acids.

Filtration Experiments, if desired, carefully condudted in
our Laboratory).

Steam Pumps & Transmission Pumps,
horizontal, vertical, mounted on column, Wall Pumps, Pumps for
Deep Wells, any size, for Water, Lyes, Saline and Muddy Liquids.
“ Pump Cylinder in Iron or Bronze.”
“ Several Hundred different Patterns for Seledtion.”

Membrane Pumps

Hydraulic Presses and Pumps.

PETROLEUM JELLY,
EQUAL TO AND CHEAPER THAN VASELINE.

AND

SHEEP

DIP,

THE CHEAPEST AND BEST DISINFECTANT.

GREASE, PITCH, ASPHALTE, AND ALL PRODUCTS OF TAR AND RESIN.
Samples and Prices on application.

GRINDLEY AND CO.

POPLAR

Montejusfor Sulphuric Acid, Mixing Vessels, Stills, Pans,
and Steam Boilers.

Complete Plant

Ice Machines.
Complete Freezing and Cooling Plant and Parts thereof,
i.e., Refrigerating-Worms, Ammonia-Pumps, Cocks, &c.
Also Small Ice Machines for Families, Laboratories,
Farms, Ships, &c.

FLUID

Laboratory Extraction Apparatus.
Montejus
in Cast or Wrought-iron, either lined with Lead or not.

worked by Steam, Transmission or Hand, in Iron, Bronze, or
Hard Lead, for raising Muddy, Sandy, Acid, or Saline Liquids,
any size desired.

SANITARY

Extraction Apparatus,
for Extraction (cold or hot) with Benzol, Sulphuret of Carbon
Ether, Alcohol, Acetone, Water; In Iron or Copper. (Extraction
Experiments carefully conducted in our Laboratory if desired).

LONDON

E.

for Chemical Manufactories, Colour Works, Glycerin
Refineries, Resin Distilleries, Paraffin Works, Tar Dis¬
tilleries, Extract Works.
KSS""

Price Lists, Drawings, Descriptions, and Highest
References for our above-named Specialities on
Application.
f

TO QUININE MANUFACTURERS AND MANUFACTURING
CHEMISTS.
WIDMORE, near BROMLEY, KENT.

A/TR. F. I. BISLEY will Sell by Auction at
•*■*'*■ the Mart, City, on Wednesday, November 14, at two o’clock,
the newly-erected Manufactory and Premises known as the Widmore
Quinine W orks, situate midway between the New Bromley and Plaistow railway stations, S. E. Railway, together with the extensive fixed
and loose plant, comprising eight torpedo and balloon bark extractors,
copper stills, lead tanks, air engine, air accumulator. 6o h.p. steam
boiler, two steam-engines, 6000 feet one to four-inch copper, lead, and
steam pipe, modern eight-inch ram, hydraulic press by Pontifex and
Wood, and numerous utensils and fittings. Particulars, plans, and
conditions of sale of Messrs. ELM SLIE, FORSYTH, and ELM SHE,
and of the Auctioneer, at his Offices, 63, King William Street, and
Chester House, Rotherhithe.

THOMAS FARMER
(Established

DUNSTER

HOUSE,

&

CO.,

1778),

MARK

LANE,

LONDON,
MANUFACTURERS OF

Oilicates of Soda and Potash in the state of
VJ Soluble Glass, or in CONCENTRATED SOLUTION of first
quality, suited for the Manufacture of Soap and other purposes
supplied on best terms by W. GOSSAGE and Sons, Soap
Works, Widnes, Lancashire.
London Agents, COSTE and Co., 19 and 20, Water Lane, Tower
Street, E.C.. who hold stock ready for delivery.

MICA.

F. WIGGINS & SONS, 10, Tower Hill, London, E.
IMPORTERS AND MERCHANTS,
Manufacturers of Mica Goods for Philosophical and ALL purposes.
Contractors to Her Majesty’s Government.

PURE SULPHURIC ACID,
PURE & COMMERCIAL NITRIC ACID
PURE HYDROCHLORIC ACID.
Wholesale Price List on application.

WILLIAM

FOX,

Analytical

Chemist,

LABORATORY:
4, GREAT TOWER STREET, LONDON. E.C.
Analyses of Oils, Pigments, Varnishes, &c.

Water-Glass, or Soluble Silicates of Soda
and Potash, in large or small quantities, and either solid
or in solution, at ROBERT RUMNEY’S, Ardwick Chemical
Works, Manchester
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\OJSEXISTENCE

OF A VOLATILE
o
!“*i PEPPER.

--

ALKALOID IN

19 NOV r 1

By WILLIAM JOHNSTONE, Ph.D., F.I.C., &c.

[hpe.-'subject, of this short note is to announce the existence
or discovery of a volatile alkaloid in pepper possessing
strong alkaline properties. The analysis of its platinum
salt gave the following results :—

c

.

H
N
Pt
Cl

..
.
.
.
.

2(C5HIIN.HCl)PtCl4

120-0
24*0
28-0
197-4

Found.
20-02

Calculated.
20-60

4-32

2I3-0

36-62

4-15
4-80
33-89
36'56

582-4

99-90

100-00

5-or

33'93

These results so closely agree with the formula of
piperidine that I think I am justified in announcing the
existence of piperidine in pepper.
I have made several estimations of this volatile alka¬
loid in various peppers, and find that nine samples of
black pepper gave an average of 0-56 per cent, with a,
minimum of 0-39 per cent and maximum of 0-77 per cent
calculated as piperidine.
Long pepper contains 0-34 per cent, and pepper refuse
composed principally of the husks 0-74 per cent.
Three samples of white pepper gave respectively 0-34,
o’2i, and 0-42 per cent, showing that the alkaloid is con¬
tained principally in the husk, and which naturally
accounts for the greater pungency of black pepper over
that of white pepper.
The same samples of black pepper were examined for
piperine and the amount estimated, giving a maximum of
13-03 per cent, a minimum of 5-21 per cent, and a mean
of 8-25 per cent.
The City Central Laboratory,
13, Fish Street Hill, E.C.

ON

BUMPING

EBULLITION

(SOUBRESAUTS).

By CHARLES TOMLINSON, F.R.S., F.C.S,

In the Chemical News (vol. lvii., p. 244) was inserted a
note from me on the above subject with reference to the
recommendation of a German chemist to make use of
pumice stone as a remedy for-bumping. In the current
number of the Journal of the Chemical Society an abstract
is given of a paper by a Russian chemist, who recommends
for the same purpose “ a few very thin capillary glass
tubes of [from] 3 to 10 m.m. in length, and sealed up at
one end.” The abstractor of the paper finds the suggestion
“ invaluable, especially for [qy. in.] the distillation of con¬
centrated acids.”
In January, 1869, I read a paper before the Royal
Society “ On the ACtion of Solid Nuclei in Liberating
Vapour from Boiling Liquids.” In this paper the whole
subject of bumping ebullition is discussed, and the various
proposed remedies practically examined, both as to success
and failure. The value of porous bodies is insisted on,
and estimated according to the increased amount of the
distillate in distilling a variety of liquids.
The practical
value of these nuclei was further illustrated in a paperread
before the Society of Arts on April 7, 1869, and printed,
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together with the discussion that followed the reading, in
the Society’s Journal. A number of experiments were
performed to illustrate the leading points.
The subject
was also brought before the Pharmaceutical Society on
May 18 in the same year, and was fully reported in the
Chemical News.

With respeCt to the use of capillary tubes, I quote the
following passage from my paper in the Journal of the
Society of Arts.
“ I have already said that these porous nuclei aCt by
the force of capillarity, and so powerful is this force alone
that it can be applied in a variety of ways. Even a short
bundle of fine capillary tubes, united, like a faggot, by a
thread in the middle, is an aCtive nucleus in liberating
vapour.
Such a bundle, weighing only ten grains, put
into a retort from which methylated spirit was being dis¬
tilled, raised the amount of distillate in the ratio o
100 : no.”
The Russian chemist finds that charcoal aCts only for a
short time in preventing bumping. This may be the case
with ordinary wood charcoal, but it is not so with wellprepared boxwood, or still better with cocoanut-shell
charcoal, which will continue aCtive for hours, and even
days, making the boiling easy, and increasing the amount
of the distillate. For example:—Methylated spirit,
boiling at 1710 F., distilled in a glass retort, gave 244
grains in five minutes, but when three or four fragments
of boxwood and cocoanut-shell charcoal, weighing
together 20 grains, were added, the distillate, in five
minutes, weighed 325 grains, or as 100 : 133-2.
Highgate, N., Nov. 9, 1888.

ADULTERATION OF COAL-TAR NAPHTHA.
By THOMAS T. P. BRUCE WARREN.

Coal-tar naphtha, as used by indiarubber manufacturers,
is obtained, generally, from the crude products of the gas¬
works. There is no doubt a great deal obtained in the
“ carbonising process,” used in preparing coke for smelting
operations, which does not appear in commerce under a
distinct name, although such naphtha is not unknown.
Generally, Newcastle or Cannel coal, or mixtures of
these, are used in making coal-gas ; hence the tar met
with will vary more or less, and consequently the naphtha.
The process of destructive distillation will introduce a
variation in the composition of the naphtha recovered
from such tar.
Petroleum products are now largely mixed with coaltar naphtha.
The advantages are that their greater
volatility enables the spreading machines to be driven at
three or four times the speed, whilst the diminished cost
is greatly in its favour.
The low iodine absorption of petroleum and its com¬
mercial products, as compared with naphtha obtained
from Newcastle coal, or mixtures used in* gas-making,
will readily reveal the fraudulent admixture of petroleum.
In the fractional distillation of such a mixture it is very
important to examine each product.

SOME CURIOUS PROPERTIES OF METALS
AND ALLOYS.*
By Professor W. CHANDLER ROBERTS-AUSTEN, F.R.S.

The leCture consisted mainly of experimental demonstra¬
tions of the changes induced in metals, either by slight
variations in the treatment to which'they are subjected
* Abstract of a LeCture delivered before the Royal Institution o
Great Britain, May 11-1888.

Some Curious Properties of Metals and Alloys
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or by rendering them impure by the addition of small
quantities of metals or metalloids.
Prof. Austen began by pointing out that for centuries
the early metallurgists investigated the adtion of exceed¬
ingly small quantities of matter upon masses of metal,
and he said that, strange as it may seem, the promulga¬
tion, in 1803, of Dalton’s atomic theory threw a flood of
light upon chemical phenomena, but cast into shade such
investigations as those of Bergman which dealt with
influences of “ traces ” upon masses, and the authority
of Berthollet was not sufficient to save them from
negledt. In this eventful year for science, 1803, the
latter published his essay on chemical statics, in which
he stated, as a fundamental proposition, that in comparng the adtion of bodies on each other, which depends
“ upon their affinities and mutual proportions, the mass
of each has to be considered.”* His views were success¬
fully contested by Proust, but, as Lothar Meyer says, the
influence on chemistry of the rejedtion of Berthollet’s
views was remarkable : “ All phenomena which could
not be attributed to fixed atomic proportions were set
aside as not truly chemical, and were negledted. Thus
chemists forsook the bridge by which Berthollet had
sought to unite the sister
sciences, physics and
chemistry.” Fortunately, however, in this country there
was one chemist who had followed up the line of work
indicated by the early metallurgists, for in 1803, the same
year as that in which both Berthollet’s essay and
Dalton’s
atomic
theory
were
published,
Charles
Hatchettf communicated to the Royal Society the results
of a research which he had condudted, with the assistance
of Cavendish, in order to ascertain “ the chemical
effedts produced on gold by different metallic substances
when employed in certain ” (often very small) “ propor¬
tions as alloys.”
Allusion was then made to the evidence of the passage
of metals into allotropic states, and it was shown that
although the importance of the isomeric and allotropic
states was abundantly recognised in organic chemistry, it
had been much negledted in the case of metals. Special
attention was then devoted to the work of Joule and Lyon
Playfair, who showed, in 1846, that metals in different
allotropic states possessed different atomic volumes, and
the lediurer then proceeded to the consideration of the
work of Matthiessen who, in i860, was led to the view
that in certain cases when metals were alloyed, they
passed into allotropic states, probably the most important
generalisation which has as yet been made in connection
with the molecular constitution of alloys.
Instances of allotropy in pure metals were then shown
to the audience, such, for example, as Bolley’s lead
which oxidises readily in air; Schutzenberger’s copper;
Fntsche’s tin, which fell to powder when exposed to an
exceptionally cold winter ; Gore’s antimony ; Graham’s
palladium ; and allotropic nickel. It was further shown
that metals could be obtained in chemically adtive states
under the following conditions :—Joule proved that when
iron is released from its amalgam by distilling away the
mercury the metallic iron takes fire on exposure to air,
and is therefore clearly different from ordinary iron, and
is, in fadt, an allotropic form of iron. Moissan* has
shown that similar effedts are produced in the case of
chromium and manganese, cobalt, and nickel, when re¬
leased from their amalgams with mercury.
Evidence is not wanting of allotropy in metals released
from solid alloys, as well as from fluid amalgams with
mercury.
Certain alloys may be viewed as solidified
solutions, and when such bodies are treated with a suit¬
able solvent, usually an acid, it often happens that one
constituent metal is dissolved, and the other released in
an insoluble form. Reference was then made to a ne\V
alloy of potassium and gold, containing about ten per
* English edition (by M. Farrell, M.D.), 1804, p. 5.
t Phil. Trans., vol. xciii., p. 43, 1803.
[t Comptes Rendus, vol. lxxxviii., p. 180,1879.
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cent, of the precious metal. If a fragment of this alloy
be thrown upon water, the potassium takes fire, decom¬
poses the water, and the gold is released as a black
powder; there is a form of this black or dark brown gold
which appears to be an allotropic modification of gold,
as it combines with water to form auric hydride. By
heating this dark gold to dull redness, it readily assumes
the ordinary golden colour. The Japanese use this gold,
released from gold-copper alloys, in a remarkable way,
for they produce, by the aid of certain pickling solutions,
a beautiful patina on copper which contains only two per
cent, of gold, while even a trace of the latter metal is
sufficient to alter the tint of the patina.
With regard to theoretical views as to molecular
change in metals, special care was given to a description
of the work of Professor W. Spring, of Liege, who had
furnished much evidence in support of the view that
polymerisation of metals, that is the rearrangement of
atoms in their molecules, could take place even in solid
alloys of lead and tin.
With reference to the passage of metals into allotropic
states under slight external influences, it was stated that
Debray* has given a case of an alloy in which a simple
elevation of temperature induces allotropic change in the
constituent metals.
It is prepared as follows : ninetyfive parts of zinc are alloyed by fusion with five parts af
rhodium, and the alloy is treated with hydrochloric acid,
which dissolves away the bulk of the zinc, leaving a rich
rhodium-zinc alloy, containing about 80 per cent, of
rhodium. When this alloy is heated in vacuo to a tem¬
perature of 400° C., a slight explosion takes place, but no
gas is evolved, and the alloy is then insoluble in aqua
regia, which dissolved it readily before the elevation of
temperature caused it to change its state. We are thus
presented (as the experiment shown to the audience
proved) with another undoubted case of isomerism in
alloys, the unstable, soluble modification of the alloy
being capable of passing into the insoluble form by a
comparatively slight elevation of temperature. The industrial importance of the passage of metals and
alloys into allotropic states, and the possibility of chang¬
ing the mechanical properties of metals Dy apparently
slight influences, was fully dealt with, and the ledture
concluded with a detailed description of Professor
Austen’s own experiments which have since been printed
in the Philosophical Transactions of the Royal Society,
the results showing that very small amounts of metallic
impurities exert an extraordinary effedt on the tenacity
and extensibility of gold, and that small as the amounts
of these impurities are, their influence is rigidly controlled
by the Periodic Law of Newlands and Mendeleeff, the
deleterious adtion of a metallic impurity being in diredt
relation to its atomic volume. The audience was asked
“ to remember that the knowledge of the kind of fadis
which had been considered comes to us from very early
times, for the influence produced on metals by small
quantities of added matter had a remarkable effedt on the
development of chemistry, mainly by sustaining the belief
of the early chemists in the possibility of ennobling abase
metal so as to transmute it into gold. This was the
objedt to which they devoted life and health, and
laboured with fast and vigil. We inherit the results of
their labours, and their prayers have been answered in a
way they little anticipated, for, from an industrial point
of view, if not from a scientific one, metals are ‘ trans¬
muted ’ by traces of impurity. Possibly we are nearing
an explanation of the causes which aie at work, but the fact
remains that iron may be changed from a plastic material,
which in ornament can be fashioned into the most dainty
lines of flow, into one of great endurance, to which, for
the present at least, the defence of the country may be
trusted, apparently because armour-plates and missiles
owe their respedtive qualities to the fadt that carbon,
manganese, and chromium have small atomic volumes.”
* Comptes Rendus, vol. xc., p. 1195, 1880.
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Wave-Lengths of Metallic Spectra in the Ultra Violet

WAVE-LENGTHS
IN

THE

OF

METALLIC

ULTRA

SPECTRA

VIOLET.*

By JOHN TROWBRIDGE and W. C. SABINE.

Part I.
Introduction.
The Catalogue of Metallic Spedra, revised by the Com¬
mittee of the British Association, and published in its
volumes for 1885 and 1887, is an extremely valuable con¬
tribution to the subjed of spedrum analysis ; it contains
the material for future generalisation in regard to the
molecular strudure of so-called elements, or in regard to
the harmonic relations which may exist between their
wave-lengths.
Here can be found in juxtaposition the
results of various observers upon the metallic spedra of
the same metal, and the student can judge of the relative
accuracy of the results.
A superficial inspedion of this
Catalogue will show that even distinguished observers,
like Thalen and Kirchhoff, often differ in their results by
one part in 4000, or one part in 2500.
No observer of
metallic spedra gives results to more than one-tenth of
Angstrom’s unit, or to more than one-tenth of one wave¬
length.
Physical science, however, now demands a
greater degree of accuracy.
Various hypotheses in re¬
gard to the apparent coincidences between lines of
metallic spedra and lines in the solar spedrum have been
propounded, and can only be settled by more accurate
measurements of wave-lengths. There are also questions
constantly arising in regard to the displacement of lines
of spedra due to the motion of the stars and to changes
of temperature, which require a greater degree of accuracy
in the measurement of wave-lengths of gaseous and
metallic spedra than the results of previous observers
afford. It may be remarked, that observations upon the
metallic spedra of metals from the limits of the visible
red to the limits of the visible violet have become com¬
paratively easy ; for the solar spedrum can be used to
identify the lines of the metals and to ascertain their
wave-lengths.
It is only in the extreme infra red region
and in the ultra violet that observations become difficult.
In these regions we must trust to photography to reproduce
by long exposures of the sensitive plate the feeble lines
of metals which may manifest themselves there. In the
infra red region, as far as wave-length 10,000, it is possible
to photograph the solar lines, and we can compare the
spedra of such metallic lines as may exist between the
A line and the limit 10,000 with the solar spedrum.
Beyondjthis limit, and beyond wave-length 2800 in the
violet, the solar spedrum disappears, and the problem of
measuring the wave-length of metallic lines which extend
beyond these limits becomes a difficult one.
Besides the resolution of the difficulty of measuring
the wave-lengths of the invisible rays of light with proper
accuracy, the measurement of such wave-lengths is
destined to prove a crucial test for various theories which
must arise in the progress of physical science. The lines
of the metals are exceedingly numerous in the ultra violet
region, far more so than in the infra red region. If there
are any harmonic relations between the wave-lengths of
the spedra of metals, it is here that one might exped to
observe such relations.
Indeed, Professor Grunwald of
Prague has lately enunciated a remarkable hypothesis
upon the relations between the wave-lengths of so-called
elements, and finds in the observations of various observers
in the ultra violet a strong confirmation of his hypothesis.
In any theoretical work upon the grouping of spedral
lines, it is of fundamental importance that the wave¬
lengths of the lines should be determined with as great
accuracy as possible. The coincidence of metallic lines
with solar lines is at the best a doubtful piece of evidence.
This evidence is of moment only when the number of
coincidences becomes great, and is accompanied by
charaderistic grouping.
A mistake of a wave-length in
* Contributions from the Jefferson Physical Laboratory.
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the question of position is sufficient to destroy the support
which the author of any hypothesis might claim for it.
Conditions for Accuracy of Measurement,
All measurements of wave-lengths hitherto published
have been made by the old method of angular measure¬
ments with a spedrometer.
We say old, for the use of
Rowland’s concave grating with its peculiar mounting
must be charaderised as a new method and a new depar¬
ture in measurements of wave-lengths. The observation
of wave-lengths of metallic spedra by the eye is most
laborious, and the photographic plate must be substituted
for the eye for most purposes. The angular positions of
the spedral lines on such a plate assume great importance,
for upon these positions depend the value of the wave¬
lengths. In the operation of photographing spedral lines
it is necessary to substitute for the pbserving telescope
and micrometer eye-piece of the spedrometer a camera
box provided with a suitable lens and with a plate holder for
the photographic plate. Unless the latter is small the
spedrum will not be in focus on all parts of the plate;
moreover, unless the distance of the photographic plate
from the diffradion grating employed is comparatively
large, the distances between the spedral lines on the
photograph will not be proportional to wave-lengths.
To
determine these wave-lengths recourse must be had to
various devices.
The one usually employed is due to
Cornu, and can be found described in the Annales de VEcole
Normale, 2 serie, tom. iii., p. 421; also in Journal de
Physique, x., 1881, p. 425. It consists in photographing
images of the slit of the spedroscope upon the photo¬
graphic plate by turning the graduated circle of the
spedrometer through measured angles.
These photo¬
graphic images serve as fiducial marks, by means of
which wave-lengths of spedral lines on the plate can be
calculated. In the case of diffradion spedra obtained by
defleding a bundle of parallel rays at the angle of inci¬
dence, i, with a deviation of order n, An is conneded to
the wave-length A, and with a certain constant, a, of the
grating by the formula—
2 a sin ^tcos ^ i —

= n\.

It is evident that at least two errors can arise in the use
of this formula ; one from defedive graduation of the circle
of the spedrometer ; another from the process of referring
from the photographs of the slit on the plate to the photo¬
graphs of the metallic lines.
We seled the work of Hartley and Adeney* as perhaps
the best type of this method of using a camera with a
spedrometer. Their work is charaderised by great care
and thoroughness, and no one could probably attain better
results by the use of a flat grating, with its concomitants
of collimator, photographing lens, and camera.
These
observers state that they were not troubled by the under¬
lying spedrum of a higher order than that which they
photographed, for it was not brought to a focus with the
latter. In the new method we propose to illustrate, all
the spedra are in focus together, and this fad, instead of
being an obstacle, can be turned to great advantage.
In
the absolute measurements of the wave-length of light,
the spedrometer method with eye observation and with a
micrometer is unquestionably more accurate than any
photographic method. We have in this determination to
deal with comparatively large quantities, and with well
defined diredions, which can be made to coincide with
optical axes of the instrument; this is not the case, how¬
ever, with the majority of the spedral lines on a photo¬
graphic plate placed in a camera, which replaces the
observing telescope of the spedrometer. The photograph
contains possible errors, and any shifting or movement of
the spedrometer circle to determine intervals on the
photographic plate is apt to introduce other errors.
* Philosophical Transactions, elxxv., 1884, pp. 63-137.

238

Wave-Lengths of Metallic Spectra in the Ultra Violet.

The ideal arrangement would seem, therefore, to be a
photographic apparatus which should remain in focus for
all the spedtra of the different orders, in which distances
between successive lines on the photographs of the spedtra
should be closely proportional to wave-lengths, so that,
the constant being known for a certain position of the
sensitive plate, the wave-lengths can be determined by
simple linear measurement. Moreover, it is desirable, as
we have said, that the underlying spedtra should be
brought to the same focus as the overlying; for by this
means we can compare the wave-lengths of lines in the
spedtra of different orders, and halve our errors.
It is
true that some confusion results from having the metallic
lines in the spedtra of different orders photographed upon
the same plate; but a little experience enables one to
separate the lines with comparative ease, and the gain in
accuracy compensates for the additional trouble.
The apparatus which best answers the requisitions we
have pointed out is that of the concave grating of Row¬
land, with its peculiar mounting, which has been fully
described in the American Journal of Science, vol. xxvi.,
1883, p. 87.
, Objects of the Present Investigation.
The conclusion of the work of the Committee of the
British Association on the tabulation of metallic spedtra
seemed to us to require a survey of the work, which
must be done in the future in order to perfedt and corredt
the work of the past. We have therefore examined the
tables given by the committee in order to see what
lacunas could be supplied, and to point out the diredtions
for routine work which may afford material for future
generalisations. In the pursuance of this work, we have
been compelled to examine the accuracy of measurements
of wave-lengths hitherto made in the ultra violet. With
the aid of the new Map of the Solar Spedtrum published
by Professor Rowland, it is very easy to determine the
wave-length of metallic lines in the visible spedtra of
metals ; for it is merely necessary to photograph a portion
of the solar spedtrum upon the same plate as that which
receives the spedtra of the metals under consideration,
and then to refer to the published map. We have already
remarked, that even a superficial examination of hitherto
published catalogues of wave-lengths of metallic spedtra
will show that distinguished observers differ in their de¬
terminations by one or two wave-lengths. The task of
re-measuring the wave-lengths of metallic lines is a very
great one, and approaches in charadter the routine work
now prosecuted in astronomical observatories in the rede¬
termination of star places, the photometric intensities of
stars, and the classification of star spedtra. In our pre¬
sent work we have confined our attention to ultra violet
spedtra.
Since the solar spedtrum disappears in the
neighbourhood of wave-length 2800, the task of identifi¬
cation of wave-lengths becomes a very serious one. To
replace the solar spedtrum we must refer the lines of
metallic spedtra to carefully measured lines of certain
metals. When one metal ceases to give spedtral lines
another must be seledted. To test the relative accuracy
of what we have termed the old method of measurement
with that of the new, we have measured the lines of
eledtrolytic copper, and have compared our results with
those of previous observers in regard to the distribution
of errors. Besides the comparison of accuracy, we have
examined the limit of the spedtra of copper in the ultra
violet, in order to see if that given by previous observers
could be extended.
Apparatus.
The apparatus consisted of a concave grating of
21 ft. 6 in. radius, mounted in the manner described by
Professor Rowland. The camera was provided with a
shutter, which enabled us to expose different portions of
the sensitive plate at pleasure. An alterating dynamo
machine w'as employed, together with a Ruhmkorf coil.
The alterat.ng machine gave from eight to ten thousand
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reversals per second. With a battery of from six to ten
two-quart Leyden jars, a powerful spark was obtained
between the metallic terminals which we employed. The
spark was produced close to the slit A the apparatus, and
the time of exposure varied from one to two hours. At
various times endeavours were made to substitute the
more powerful light of the carbon eledtric light for the
eledtric spark, in the hope of shortening the time of ex¬
posure ; but these efforts were not successful. If they had
been, we should have been obliged to struggle with the
question of impurities in the carbons. An exposure of
fifteen minutes to the ultra violet spedtra of metals burned
in the eledtric light produced no image below wave-length
3000. A quartz condensing lens was employed with the
arc light, and therefore no light was lost by seledtive ab¬
sorption. With the spark no lens was necessary.
By curving the photographic plate, all parts of it remain
in focus, and distances on the plate are closely propor¬
tioned to wave-lengths.
Calling Y = wave-length, we
have Y = C + a,r, where C and a are constants, and x is
the distance along the plate.
The determination of the wave-lengths of lines ex¬
tending over a range of three hundred tenth metres in¬
volved the taking of three negatives. The sensitive dry
plate (2 X 10 inches) was pressed by springs against the
“forms” of the plate-holder into an arc of a circle.
Having placed the plate-holder on the camera box, the
girder bearing the camera and grating was moved along
its tracks until the position of the pointer of the carriage
on the scale beside the track indicated that light of wave¬
lengths 4200 to 4800 in the first spedtrum and 2100 to 2400
in the second spedtrum would fall on the plate.
The
shutter was turned so as to expose only the lower half of
the plate, and a photograph of the solar spedtrum from
4200 to 4800 taken. The shutter was again turned, and
the upper half of the plate given a long exposure to the
light of the spark. Both spedtra were in focus. The
wave lengths of the metal lines were then found diredtly by
interpolation on the normal spedtrum, from the solar lines
whose values were given in Rowland’s Photographic Map
and table of wave-lengths.* The interpolation was made
by means of measurements on a dividing engine. In order
to corredt for any displacement due to the motion of the
spark from side to side, or to jarring arising from the
great noise of the spark, and also in order to sift out the
lines belonging to the first spedtrum from those belonging
to the second, the girder was moved to the violet of the
third, with its magnified dispersion and different under¬
lying spedtra. The metal and solar lines were taken side
by side, and the interpolation for the wave-lengths of the
metal lines made as before. From this the corredtion to
be applied to the previous plate was found, amounting in
some cases to o-2 of a tenth metre. The corredtion thus
found was applied to all of the lines on the plate. The
girder was now moved so that the sensitive plate was in
the extreme ultra violet of the first spedtrum, and the
plate exposed to the light from the spark. From this
negative the value of the wave-lengths of the faint lines
were obtained by interpolation from the values of the
stronger lines as determined by the first plate. It also
served as the final test whether the lines on the first
negative were of the first or second order. All of the lines
more refrangible than line 2i23-i were, in the case of
copper, found from this negative and from line 2i36'i by
diredt measurement.
Another method of distinguishing which lines on the
first negative belong to the second and which to the first
spedtrum, is to place in front of the slit, while taking the
metal lines, a piece of plane glass. The second spedtrum
for this refrangibility will be completely cut out, and only
the metal lines of the first remain, being in the visible
violet.
The only source of error was in the setting of the
microscope upon the broad or faint lines. The probable
American Journo.’, of Science, Marco, 1887.
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error of this is about o-i tenth metre.
refrangible lines it may be greater.

For the few most

(To be continued).
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CHEMICAL SOCIETY.
Ordinary Meeting, November ist, 1888.
Mr. William Crookes, F.R.S., President, in the Chair.
Messrs. James Schleselman and

Henry A. Miers were
formally admitted Fellows of the Society.
Certificates were read for the first time in favour of
Messrs. Charles M. Adams, 29, Mosley Street, Newcastleon-Tyne ; John Hope Belcher, B.A.,
Craigmount,
Edinburgh ; Percy Carter Bell, The Cliff, Higher
Broughton, Manchester; William Berry, Hampton Park,
Redland, Bristol; William D. Bohm, 51, The Avenue,
ACton ; Frank Bower, 37, Lansdowne Road, Clapham
Road, S.W.; James E. Brunker, Minore, Saint Kevin’s
Park, Rathmines, Dublin ; George Alexander Byrn,
Technical College, Sydney; John Morrow Campbell, 22,
Regent Moray Street, Glasgow; Vaughan Cornish, B.Sc.,
High School, Newcastle-under-Lyme, Staffs.; William
Douglas, A.I.C., Diamond, Demerara; Arthur G. Everard,
North Street, Bishop’s Stortford, Herts; Henry Forth, 1,
Beech Avenue, Sherwood Rise, Nottingham ; Frederick
B. Guthrie, 65, Portland Road, Netting Hill, W. ; John
Lawrence Van Guyzel, Indian Medical Service, Madras ;
John Hansfield, Waterfoot, near Manchester; Urban
Arthur Jackson, 2, New Bridge Street, Strangeways,
Manchester ;
Alfred Battye Knaggs, Ebor Mount,
Huddersfield; Oscar Lowman, B.A., Ph.D., 66, West 8th
Street, Cincinnati, Ohio; William Marshall, The Baths,
Saint Andrews, N.B.; George Edward Perry, 6, Norward
Villas, Edgbaston, Birmingham ; Hubert Naylor Bardsley
Richardson, Elmfield, Knighton, Leicester; John S. Rigby,
Bagot Street, Liverpool; John Sanderson, 57, Belsize
Park Gardens, London, N.W.; Thomas Oliver Landolt,
Baron’s Court Road, West Kensington; William Jay
Schieffelin, Areis Strasse, 1, Munich; Arthur Landaner
Stern, Bass & Co’s. Old Brewery, Burton-on-Trent;
William Taylor, Hong Kong ; Charles Turner, 25, Sidney
Street, Cambridge; J. T. Ainslie Walker, Hope Cottage,
Winchburgh, Linlithgowshire ;
Edward
Dalrymple
Walrond, B.A., North Eastern County School, Barnard
Castle, Durham ; Frederick Walmesley Warrick, 136,
Southampton Row, W.C. ; Edward J. Way, Transvaal
Gold Exploration Company, Transvaal; Ernest William
Whieldon, 42, Worthingham Road, East Dulwich ; R. W.
Woosnam, York House, Southend-on-Sea.
The following papers were read :—
72. “ The Constitution of the Terpenes and of Benzene."
By William A. Tilden, D.Sc., F.R.S.
With the objeCt of testing further the current hypothesis
concerning the constitution of the terpenes, the author
has made a series of quantitative estimations of the
amount of paratoluic acid produced by the oxidation of
several of the terpenes with dilute nitric acid in com¬
parison with the amount of the same product formed
under the same conditions from cymene and from
paraxylene. The following results were obtained :—
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An experiment on a larger scale with hesperidene
showed that the chief product of its oxidation by nitric
acid is oxalic acid : Using chromic acid mixture, Wright
and Beckett found that acetic acid was the only product.
The characteristic properties of the terpenes as a class—
the readiness with which they polymerise by heat or
contact with a small quantity of sulphuric acid, the
eagerness with which they combine with bromine, with
hydracids, and in some cases with the. elements of water,
and the nature of their products of oxidation—are such
that they differ wholly from all known benzenoid hydro¬
carbons.
In order to settle the limit of the combining capacity of
the chief terpenes about which there is some difference of
statement on the part of different authors, the amount of
bromine taken up by the hydrocarbon was determined.
From the several experiments made in each case the
following numbers were deduced.
136 parts or 1 mol. proportion of the hydrocarbon com¬
bines with the following quantities of bromine :—
Australene.313
Terebenthene.307
Hesperidene.322
Dipentene (terpilene).297
Calculated for Bra.160
,,
„ 2Br2.320
In all cases the hydrocarbon unites with four atoms of
bromine and no more. Camphene does not combine with
bromine and hence must be regarded as saturated in the
usual sense.
Since the terpenes possess at most four units of
available combining capacity, the nucleus of six carbon
atoms, which they all undoubtedly contain, cannot be
supposed to form an open chain.
They must be united
into a closed chain containing at the most two double
bonds. Hence formulae of the character of those proposed
originally by Oppenheim, and later by Goldschmidt and
Zurrer, by Wallach and Briihl are the most probable.
Such formulae represent the molecule as constructed upon
the basis of a ring of six carbon atoms disposed in the
manner which has been so long familiar in Kekule’s
formula for benzene. But since the terpenes are certainly
not benzene-derivatives, Kekule’s formula must be
abandoned.
The evidence in support of this conclusion
is not derived solely from the foregoing considerations ;
which standing alone would probably be regarded as
inconclusive.
The chief objection which has been urged
against Kekule’s formula is based upon the difference in
the nature of the link between the carbons which stand in
the relative positions x : 2 and 1 : 6.
The hypothesis
devised by Kekule himself to meet this difficulty cannot
be regarded as satisfactory.
Another objection to the
symbol is that benzene is represented as containing
“ ethylenic ” carbon, for which there is no evidence at all;
moreover a body of this formula when treated with nitric
acid ought to yield abundance of oxalic acid : this the
terpenes do, but the benzenoid hydrocarbons do not.
The charaCteiistics of the benzenoid hydrocarbons and
their derivatives may be explained by the formulae
proposed by Claus, by Ladenburg, and by Armstrong and
von Baeyer, but at present there is not sufficient evidence
to enable us to decide between them.
As to the terpenes, the conclusions derived from their
refraction equivalents are so much at variance with the
chemical behaviour of many members of the group that
they cannot be acceptedwithout considerable qualification.
Such other physical evidence as is deducible from the
work of Hartley, and of Abney and Festing, tells entirely
against the assumption that the terpenes are derivatives
of benzene.

100 parts by weight give of paratoluic acid—
Cymene (from turpentine).8o-i
Cymene (from cumin oil).73-i
Paraxylene (Kahlbaum’s).77 2
Discussion.
Australene from American turpentine
..
..
..
i’2
Referring to Professor Tilden’s statement that it was
Terebenthene from French turpentine
.
i'9
an objection to Kekule’s formula that benzene did not
Hesperidene from orange oil
.
mo
Dipentene from CjoHie'aHCl obtained from terpin
27-6 * yield oxalic acid on oxidation, Dr. Japp said that phenol
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he believed, gave a considerable quantity of the acid on
oxidation with alkaline permanganate.
Mr. Groves added that oxalic acid was obtained in
quantity on oxidation of chloranilic acid; and Dr. Perkin
remarked that he had obtained a quantity of oxalic acid in
preparing picric acid from phenol.
Dr. Perkin said that the magnetic rotatory power of
American turpentine was remarkably low, which was a
probable indication of the non-existence of a C6 nucleus.
Dr. Armstrong expressed the opinion that the evidence
at disposal was entirely insufficient to enable us to
determine the constitution of the terpenes with any
degree of probability. He could not accept Dr. Tilden’s
conclusion that camphene was saturated, as it readily
united with a molecular proportion of hydrogen chloride.
With regard to the constitution of benzene, his main con¬
tention was that the cross connexion of carbon atoms
exhibited in Claus’s and similar formulae was inconceivable;
be believed that corresponding carbon atoms could
exercise an influence upon each other although uncon¬
nected except indirectly.
Professor Tilden said that his chief object in referring
to the constitution of benzene was to emphasize his
opinion that whatever the nature of the combination
between the carbon atoms, it did not correspond to that
which obtained in ethylene.
73. “ Some New Compounds of Magnesia with the
Halogens : A Contribution to the Study of the Electrolysis of
Magnesium Chloride SolutionBy C. F. Cross and E.
J. Bevan.
Their observations on the electrolysis of magnesium
chloride in aqueous solution, which is now a process of
preparing bleaching solutions on the large scale, had
previously made the authors aware that the decomposition
was attended by interactions not to be explained on the
view commonly held, viz., that the ions are magnesium
and chlorine, which by secondary interactions give rise to
magnesia and hypochlorous acid.
With the view of elucidating the aCtual mechanism of
the electrolysis, the authors have studied in the first
instance the phenomena at the cathode.
The white
substance separated under the condition that the solution
is not kept in circulation, is not magnesia (hydrate), but a
chloroxygen compound of magnesium, in which the ratio
of Cl to total oxidising power expressed as Cl is approxi¬
mately 1:2.
It may be regarded, therefore, as a
magnesium hypochlorite.
It is worthy of note that the
percentage weight of “ total oxidising Cl ” lies between
30 and 35, calculated on the anhydrous substance. The
compounds described were analysed in the freshly
prepared and hydrated condition.
They differ from the
normal magnesium hypochlorite not only in being
insoluble, but also in point of their stability.
Similar compounds were obtained on electrolysing solu¬
tions of magnesium bromide and magnesium iodide,
though in the case of the latter the ratio—total oxidising
iodine: Iodine as silver iodine—is considerably less than
2, viz., approximately 6 : 5.
Nevertheless, the compound
decomposes ammonia with evolution of nitrogen, and is in
all its properties rather a compound than a mixture of
iodine with magnesia.
The authors are engaged in studying the phenomena to
be observed at the anode during the electrolysis in
question, and the composition of the resulting solution in
regard to the whole of the chloroxygen compounds, of
which there appear to be at least two.
74. “ The Heat of Dissolution of Various Substances in
Different Liquids. By S. U. Pickering.
The author has explained the constancy of the heat of
neutralisation of acids by alkalies on the view that the
affinity of the radicles composing the salt molecules con¬
cerned is not entirely saturated by their combination, and
that the residual affinity of one of these radicles becomes
in each case entirely saturated by the solvent. The heat
of combination of the atoms, and the heat of dissolution

of the molecules which they form, are -thus parts of the
same operation, and must therefore both be chemical in
their nature. Dr. Nicol has suggested the possibility of
the heat of dissolution of the molecules of four solids
showing the relation expressed by—
MR^q — M'RIaq = MR'iaq — M'R^aq,
which would render the above-mentioned connexion
between the heat of dissolution and formation of the
molecules unnecessary. The author shows that if Dr.
Nicol’s suggestion held good a certain relationship would
obtain between the heat of dissolution of two pairs of salts
in two different liquids.
To investigate this he has
determined the heat of dissolution of the nitrates and
chlorides of calcium and lithium in water and in
alcohol, and has found that they give results showing a
difference of 4461 cal., where, according to Dr. Nicol’s
view, there should be no difference at all.
Other salts were also examined and it was found that the
heat of dissolution in alcohol was sometimes greater and
sometimes less than in water.
According to the author’s views the heat of dissolution
should be the same whatever the'solvent were, provided
(1) that the residual affinity of one only of the radicles
constituting the dissolved substance be saturated by the
solvent, and (2) that the saturation be effected by free
affinity of the solvent, i.e., that no alteration in the force
with which the molecules or atoms of the solvent are
united together be involved.
The first condition is
ensured by taking an elementary substance instead of a
salt; and the author has found that the heats of dissolu¬
tion of iodine and bromine in various liquids give much
more nearly identical results than salts do, and that with
liquids containing no oxygen the results are identical
within experimental error. Oxygenated liquids give higher
results, and the presence of sulphur as a constituent ele¬
ment of the solvent has, to a certain extent, the same
effedt as oxygen. If the second as well as the first abovementioned conditions could be secured, the results would
probably be in all cases identical.
Discussion.

Professor Ramsay said it appeared that the heats of
dissolution of iodine in various media might be arranged
in two well-defined groups. Might not this be correlated
with the fadt that iodine dissolves in certain liquids
forming a brown solution, and in others forming a violet
solution ; and with the observation recently made by
Loeb that iodine existed in these differently coloured
solutions in different molecular states.
75. “ The Criteria of Plane and Axial SymmetryBy
Henry E. Armstrong.

Wislicenus, in his now widely known paper on the
space arrangement of the atoms in carbon compounds,
a. C.b
has termed compounds ofthe form
||
axially symmetric,
b. C.a
a.C.b
and those of the form
||
plane symmetric.
In alloa.C.b
eating these formulae he has argued in a case such as is
afforded by the two tolane dichlorides, for example, that
the compound of higher melting-point (1430) is necessarily
the plane symmetric modification, as it is produced on
chlorinating tolane—C6H5.C
C6H3.C Cl
...+C12=
..
;
C6HvC
C6H3.C Cl
and he urges that this conclusion derives support from
the behaviour of tolane tetrachloride on reduction.
Of
the three possible configurations which this compound
may acquire, viz. :—
C.C6H5C1 Cl

C.C6H5C1 Cl

C C6H5C1 Cl

C.ClCeHjCl

C.C1 C1C6II5

C C6H5C1 Cl’

he regards the first and second as far the most likely to

Chemical News, 1

Nov. 16, 1888.

Action of Ethylamine on Succinic Acid.

)

exist especially at low temperatures ; both would furnish
on withdrawal of two corresponding chlorine atoms the
same axially symmetric tolane dichloride, and it is
therefore to be supposed that the modification formed in
larger quantity on reducing the tetrachloride would be
this modification. According to the recent experiment of
Blank (Annalen., ccxlviii., 1), the two isomeric dichlorides
are obtained nearly in the proportion of two parts of that
of lower melting-point (63°) to one of that of higher meltingpoint ; and the axially symmetric structure is therefore, it
would seem, as a matter of course, assigned by him to the
compound of lower melting-point.
The first argument is only valid provided that at the
moment of change no isomeric change supervenes, and
must be accepted with reserve—if not regarded as
altogether untrustworthy—as further study of the changes
involved in the production of isomeric compounds appears
to make it more and more probable that the final produff
is very frequently the product of an unperceived isomeric
change (cf. Proceedings, 1887, Abstr. Nos. 99—101; 1888,
Abstr. Nos. 50 and 51).
The second is not an argument based on clearly ascer¬
tained faffs, but derives its force entirely from hypothetical
views as to the relative affinities of the radicles present in
a compound, and the effect on the ultimate configuration
which these affinities would have, and is especially based
on the conventional assumption that dissimilar radicles
would tend to influence and attraff each other more than
would similar radicles.
But it is to be remembered that
we have little certain knowledge of the relative affinities
of different radicles, especially of similar as compared with
those of dissimilar radicles; indeed, that our views are
not based on the study of the radicles themselves, but are
mere inferences from the apparent behaviour of the
radicles in their compounds.
Moreover, Thomsen’s
observations on the heats of combustion of chlorine com¬
pounds may be held to some extent to favour a view
contrary to that put forward by Wislicenus (cf. Phil. Mag.,
1887 [5] > xxiii., 106).
The most important argument averse to the interpreta¬
tion given by Wislicenus, however, is to be found in the
faff that in cases in which the constitution may fairly be
regarded as established, the relation between configura¬
tion and physical properties is of the obverse order to that
indicated by Wislicenus.
Thus in the case of benzene
di,-derivatives the symmetric or para-derivative has always
the highest melting-point; the same appears to be true of
the symmetric tri- and tetra-derivatives; and in the case
of naphthalene, in a series of isomeric di-derivatives, the
axially symmetric modification is always that of highest
melting-point, thus—
Cl

.Cl

Cl

Cl

/\/\
\/\/

\/\/

Cl
M. p. 107’.

Cl

C1

Cl
M. p. 68°

M. p. 83°.

\/\/

M. p. 1350.

Cl

Cl

\/\/

M. p. 1140.

Again, of the four known naphthalene-disulphonic
chlorides, the axially symmetric a'a*' modification melts
at 183°, the dissymmetric a/3 modification at 128°, the
axially symmetric /32/33' modification at 226°, and the
plane symmetric /32/32' modification at x6o°.
Employing the argument from analogy, it is therefore
probable that the tolane dichloride melting at 1430 is the
axially symmetric, and that melting at 63°, the plane
symmetric modification, and also, for example, that
elaidic acid—and not oleic acid as Wislicenus assumes—
has the “ axial ” strudture.
In the case of maleic and
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fumaric acids, the argument here relied on would support
the conclusion already arrived at by Van’t Hoff and
accepted by Wislicenus, which, however, is based not on
geometric considerations, but on the observed property
of maleic acid to form an anhydride.
It is a noteworthy fad that the majority of “ alloisomerides ”—to use a term which is sufficiently expressive
while it does not beg the question as to the determining
cause of the isomerism — are compounds containing
unsaturated carbon, usually in association with one of the
halogens or oxygen. It does not appear that this circum¬
stance has yet been taken into account, or that the extent
to which the peculiarities manifested by the negative ele¬
ments are concerned in and may condition the isomerism
has been in the least considered. The symbolic system
introduced by Van’t Hoff and adopted by Wislicenus
tends to withdraw attention from the consideration of the
possible effeff of the peculiarities referred to, inasmuch as
a “ double bond ” is represented as the precise equivalent
of two, and a treble bond as that of three single bonds ;
which all observations show is a misrepresentation of the
faffs.
76. “ Derivatives of Methylindole." By H. G. Colman,
Ph.D., B.Sc.
By the affion of sodium hypobromite solution on
methylindole or methylindole-carboxylic acid, Fischer and
Hess (Ber., xxii., 561) obtained a brominated compound
which on treatment with alkali yielded methylpseudisatin.
It is shown that the brominated substance is dibromomefhyloxindole, a white crystalline substance melting
with decomposition at 204°.
If sodium hypochlorite be substituted for sodium hypo¬
bromite, the corresponding dichloromethyloxindole is
obtained m.p. 145—1470.
Both compounds on boiling
with alkali, or better with water, yield methylpseudisatin.
The phenylhydrazone and oxime of the latter have been
prepared : they are yellow crystalline compounds melting
at 145—146° and 180—183° respectively.
By the reduction of dibromethyloxindole in acid solution,
monobromomethyloxindole
and
methyloxindole
are
successively obtained.
Both are white crystalline com¬
pounds, the former melting at 132—1340, and the latter at

86—88°.
Methylpseudisatin, on reduction in acid or alkaline solu¬
tion, yields methyldioxindole; this crystallises from benzene
in needles or prisms melting at 149—151°.
77. “ Acetamide and Phenanthraquinone.” By Arthur
T. Mason, Ph.D., F.I.C.
The author finds that whenoximide is heated in sealed
tubes with glacial acetic acid at 220—230° C., acetamide
is formed, which, however, on re-crystallisation from
ether or benzene totally loses the peculiar smell of mice
excrement which has hitherto been supposed to be its
principal characteristic. Ordinary acetamide prepared by
the distillation of ammonium acetate also becomes
odourless by twice rectifying and rejecting the first por¬
tions of the distillate.
Acetamide when heated with phenanthraquinone in
sealed tubes at 220—230° C., using glacial acetic acid as
solvent, yields diphenanthrapiazine, an indifferent body,
having a melting-point over 400° C. and belonging to the
“ azine ” group.
78. “ The Action of Ethylenediamine on Succinic Acid.”
By Arthur T. Mason, Ph.D., F.I.C.
The addition compound, C^H^COOH^^H^N^^i
is first produced ; it crystallises in thick white prisms
melting at 181—182°; if it be heated above this tempera¬
ture it parts with water, ethylenedisuccinimide,—
CH2-CO\

/co-ch2

ch,co>n'ch*-ch’n<co-ch;
being formed which melts at 250—251°, and distils un¬
decomposed at 395“.
This compound gives the pyrrole
reaffion on distillation with zinc - dust containing
hydroxide.
It is not attacked by bromine and water at
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120°, but at 1800 ethylenediamine bromhydride is formed.
Ethylene disuccinamic acid,—
cooh-c2h4-co-nh-c2h4-nh-co-c2h4-cooh,
is prepared from the diimide by boiling with baryta-water;
the acid crystallises from water in large, colourless quad¬
ratic plates melting at 184—185° ; its silver salt is
anhydrous ; the calcium salt has the formula—
CjoHi4N 20{)Ca 4- 3H20.

NOTICES OF BOOKS.
Dyeing : Comprising the Dyeing and Bleaching of Wool,
Silk, Cotton, Flax, Hemp, China Grass, &c.
By
Antonio Sansone. Manchester A. Heywood and Son.
London: Simpkin, Marshall, and Co., and Hamilton,
Adams, and Co.

{Chemical News,
Nov. id, 1888.

Concerning jute, the author states that though the
basic aniline dyes take easily on this fibre without any
mordant, owing to the tannin naturally present, they fade
very readily.
Under wool dyeing the author recommends the CerruttiSella apparatus as advantageous for this fibre in every
state in which it has to be dyed.
The basic aniline colours have lost much of their im¬
portance in wool dyeing since the introduction of the acid
colours.
One passage in this connection seems unin¬
telligible from some probable clerical or typographical
error.
We read :—“ Bismarck brown, chrysoidine, and
phosphine the violets.” As none of the colours here men¬
tioned are violets the reader is left in doubt.
The dye-wood colours, as a whole, are said to have
gtill held their own, a circumstance which we, in this
country, have no reason to regret. Cochineal, however,
has suffered very considerably.
We are very glad to find that the author decidedly con¬
demns the weighting of silks as a fraud. This art “ has
been the cause of injuring the prosperity of the silk in¬
dustry very considerably, and this beautiful fibre, which
in olden time was the symbol of strength and durability,
is now-a-days simply the emblem of the hollow and pre¬
sumptuous show in which this age heartily delights.”
However, nothing but legislative interference can now
avail to meet this evil.
The last portion of the book discusses new colouringmatters and a variety of miscellaneous matter.
The illustrations of this book are particularly excellent
and instructive. There are forty-five plates showing the
most improved machinery used in bleaching and dyeing.
In the patterns illustrating different colours we notice a
decided improvement.
Not only are they beautifully got
up, but instead of being pasted in among the text, where
they get soiled, they are placed in a case, forming in fact
a second volume,
Mr. Sansone deserves the thanks of all persons con¬
nected with the trade for this important addition to our
tinctorial literature, and the publishers, Messrs. Heywood
and Son, deserve our congratulations on the getting up of
1 the volume.

volume before us is a worthy companion to the
author’s former work, “ The Printing of Cotton Fabrics,”
and as far as the extent of 250 pages will allow, it gives a
very complete and practical view of dyeing, as at present
carried on in the leading seats of tinctorial industry.
The work opens with four introductory chapters. The
first of these, on the “ History of Dyeing,” though brief,
contains some interesting faCts not generally known.
Another chapter is allotted to the history of the coal-tar
colours, from the first production of an aniline violet,
down to the present day. This section concludes with an
important remark:—“On the whole, it seems that the
field of coal-tar colours, which has been found so rich,
and given rise to so many brilliant discoveries, shows,
now, signs of exhaustion (as far as really useful products
are concerned), and the hopes of those who believed that
all natural organic colouring-matters would be artificially
produced on a large and commercial scale have, up to
now, not been realised.” Surely the displacement of
natural colours by artificial products, whether probable or
not, is not to be hoped for. Whatever tends to draw men
from the open country and the fields or plantations into
the cities and the factories is to be deprecated on social
and sanitary grounds.
It would be better to aim at
methods by which the colour-yielding plants might be
improved and ennobled, so as to yield tinctorial matters
more abundant in quantity and better in quality. J
Analogous improvements are well known to have been
effected in the vegetable world.
WATERPROOFING.
In the chapter on the characteristics of fibres we find
quoted the opinion of M. Buisine that it would be re¬
To the Editor of the Chemical News,
munerative to extract certain organic acids from the
Sir,—In
answer to your correspondent, I am not aware
washings of wool.
In 100 parts of the dry suint of
of any article or book having been written, dealing in a
Australian wool there were contained j'i acetic acid, 4
special way with this subject. Spon’s “ Encyclopaedia,”
propionic, 2-6 benzoic, 2‘5 laCtic, and 1 caprylic acid.
article “ Indiarubber,” contains an article bearing on the
In a fourth chapter Mr. Sansone proceeds to the
matter generally.
Hoffer’s “ Indiarubber,” translated by
testing of colouring-matters by dyeing. He seems entirely
Brandt,
New
York,
contains
an article on the same subject.
to rejeCt the purely chemical methods, gravimetric or
In treating of this matter the general principles of
volumetric. He admits that they “ may yield trustworthy
drying and preparing the fabric to bz proofed, the prepara¬
results in the hands of the skilful chemist,” but considers
tion of the “ dough,” or proofing compound, evaporation
that they are not capable of general application, and are
of naphtha, &c., doubling, and curing, can be seen in
therefore seldom used in practice. It may be replied,
however, that the comparative dyeing tests which the operation at most factories. The only variation consists
author recommends give trustworthy results only in in minor details, as in any manufacturing industry.—I am,
skilful hands, as he substantially admits, and that where &c.,
Thomas T. P. Bruce Warren.
a previous mordanting is required, the time such tests
Tamworth
Villa,
Earlham
Grove,
require is an objection.
Forest Gate, E.
After these preliminaries we find an account of practical
processes as applied to cotton, linen, jute, wool, and silk.
The topping vat blues with methyl violet is very
SULPHUR IN IRON.
properly pronounced a sophistication, since the effect pro¬
duced is fugitive. The electrical vat, whatever develop¬
To the Editor of the Chemical News,
ment it may possibly undergo in the future, Mr. Sansone
considers at present too costly and complicated to be of Sir,—In the Chemical News (vol. lviii., p. 177) there
any real utility. From this opinion few men of experience appeared an article by II. N. Warren on “ The Dissolution
of Sulphur and Phosphorus, as Observed . . .” In this
will dissent.
The

CORRESPONDENCE.
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article, since FeS appears to be found after electrolysis,
the theory is advanced as plausible “ that the compound
expressed by the formula FeS is the only combination
obtainable by the simple aCtion of sulphur on metallic
iron, aided by heat, and that the sulphur does not
disseminate itself throughout the whole mass of metal to
form a compound possessing a formula where iron pre¬
dominates largely, such as would be inferred from the
formula expressed by FesS, and which could be arrived
at by calculating from analytical data; but exists rather
in the form of sulphide of iron, disseminated, so to speak,
through a mass of pure iron, the sulphide present forming
a simple network, allowing the current free passage ; the
iron, being a much superior conductor of electricity than
the sulphide, becomes more rapidly dissolved, leaving the
residual sulphide.”
With all due respeCt to the writer’s judgment, I cannot
agree with him. In the arrangement described the FeCl2
would be decomposed by the current, the Cl combining
with the iron of the electrode, while the sulphur, if com¬
bined with the iron in any proportion, being separated in
a short time, would be present on the surface of the elec¬
trode in sufficient quantity to give FeS, or even possibly
FeS2.
So often theories are advanced without sufficient
reason, that it seems to me a protest should be uttered
whenever possible in such cases.—I am, &c.,
Clarence L. Speyers.
State University of Missouri,
Chemical Laboratory, Columbia, Mo.,

October a6, 1888.

British Association at Birmingham, in 1886, by Messrs
Crookes and Tidy; but one of them informed me that the
removal of lead was proved to consist in the formation of
silicate of lead. From the close relation in which lead
stands to the bases of the alkaline earths we should expeCi
silicate of lime to be formed under similar conditions ;
but are the conditions similar in the two cases ?
Having been engaged a good deal in the study of re¬
actions of this class during the past year or two, I am
quite prepared to find that in the cases mentioned by
Messrs. Carnelley and Frew the “ sand ” employed
furnished a considerable proportion of felspar or other
silicates to do what Wollastonite itself was found to do ;
that is (probably), to furnish bases strong enough to take
hold of C02 from carbonate of lead, and at the same time
to furnish nascent Si02 to form silicate of lead, just as
free SiOa in the form of a semi-vitreous colloid (as it
occurs in native flint) was found to do. The effeCt of
passing native waters through carbonate of lime (whether
in the form of “ old mortar ” or not) is simply to apply
the most commonplace faCt of physical geology by giving
calcareous hardness to the water; and the immunity of
hard waters from lead contamination is equally well
known.
How calcium silicate (Wollastonite) can aid as an
antecedent to the reaction whereby lead is fixed in an in¬
soluble form, and yet be a consequent of the reaction under
the same physical conditions I fail to understand. Does
not this remind one rather of such fond dreams as “ per¬
petual motion ” ?
We are still confronted—as I consider—with the
question as to the nature of the sand employed in the
“ ancient mortars,” of the Roman builders.—I am, &c.,

ANCIENT MORTARS.
To the Editor of the Chemical News,
Sir,—The faCts enumerated by Mr. Rowland Williams
(Chemical News, vol. lviii., p. 231) are (though not new)
very interesting in their way, but can scarcely be said to
throw much new light on the point raised in connection
with Mr. Spiller’s examination of ancient Roman mortars
until a certain ambiguity, at present running through the
language employed in stating those faCts, is removed. To
be exaCt, Mr. Williams must tell us the true nature of the
“ sand ” employed in the cases he mentions. Normal
clean quartzose sand is, as everybody knows, a congeries
of particles of crystalline Si02 ; but such a sand occurs
but rarely in nature; probably never, unless it has had
all ferruginous or other investment of the grains removed
by the leaching action of either organic acids or (in vol¬
canic regions) mineral acids dissolved in water percolating
through the deposit. Until this point, therefore, is settled,
we must hesitate to draw any certain inference from the
alleged faCts.
Again, the geologist knows perfectly well that even
clean “ sands ” vary in composition within rather wide
limits, from a congeries of particles of rock-crystal, at one
end of the series, through mixtures of Si02 with com¬
minuted felspathic, micaceous, and other silicates, to the
pumiceous dust (a mixture of fragmental glassy or hydrodevitrified silicates), which constitutes normal volcanic
sand at the other end of the series. Until we have precise
information on these points we must “ suspend judgment.”
Once more, Mr. Williams makes no allowance for the
many allotropic forms which Si02 assumes in nature.
The differences in molecular structure which undoubtedly
accompany such variations of the same chemical body as
are exhibited (e.g.) by rock-crystal, flint, or opal, make a
great difference in the readiness with which these
varieties of Si02 (as well as silicates) lend themselves to
reactions upon other substances, as has been very well
shown by Rammelsberg. This point I have more fully
discussed elsewhere, and herein, no doubt lies the value
of the “ ground flint ” recommended by Messrs. Crookes,
Odling, and Tidy in the case of the Huddersfield water
supply. This point was brought before Section B of the
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A. Irving.
Wellington College, Berks,
Nov. 10, 1888.
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To the Editor of the Chemical News.
Sir,—The Committee on Science and the Arts of the
Franklin Institute, of the State of Pennsylvania, respect¬
fully requests that you will cause to be made known to
the readers of your influential journal the faCt that the
Committee is empowered to award, or to recommend the
award of, certain medals for meritorious discoveries and
inventions, which tend to the progress of the arts and
manufactures. These medals are :—
1. The Elliott Cresson Medal (Gold).—This medal was
founded by the legacy of Elliott Cresson, of Philadelphia,
and conveyed to Trustees of the Franklin Institute. By
the ACt of the Institution, May 17, 1849, the Committee
on Science and the Arts was designated and empowered
to award this medal, and the Committee decided to grant
it, after proper investigation and report by sub-committee,
either for some discovery in the arts and sciences, or for
the invention or improvement of some useful machine, or
for some new process, or combination of materials in
manufactures, or for ingenuity, skill, or perfection in
workmanship.
2. The John Scott Legacy Premium and Metal (Twenty
Dollars and a Medal of Copper).—The John Scott Legacy
Premium and Medal was founded, in 1816, by John Scott,
a merchant of Edinburgh, Scotland, who bequeathed to
the City of Philadephia a considerable sum of money, the
interest of which should be devoted to rewarding ingenious
men and women who make useful inventions.
The
premium is not to exceed twenty dollars, and the medal
is to be of copper, and inscribed “ To the most deserving.”
The control of the Scott Legacy Premium and Medal
(by ACt of 1869) was transferred to the Board of Directors
of City Trusts, and referred by the Board to its Committee
on Minor Trusts, and that committee resolved that it
would receive favourably the name of any person whom

244

Chemical Notices from Foreign Sources.

the Franklin Institute may from time to time report to
the Committee on Minor Trusts as worthy to receive the
Scott Legacy Premium and Medal.
The Franklin Institute, by resolution in 1882, accepted
the above-named adtion of the Committee on Minor
Trusts, and referred the duty of making such recommenda¬
tions to the Committee on Science and the Arts. The
Committee determined that the recommendation for
such reward shall be made on the favourable report of a
sub-committee, which shall be appointed to examine the
invention or discovery.
The Committee requests your co-operation in facili¬
tating the making of the aforesaid awards for meritorious
discoveries and inventions, by bringing the fadts herein
set forth to the knowledge of your readers.
Upon request, therefore, from interested parties, made
to the Secretary of the Franklin Institute, full information
will be sent respecting the manner of making application
for the investigation of inventions and discoveries ;
furthermore, the Committee on Science and the Arts will
receive and give respediful consideration to reports upon
discoveries and inventions which may be sent to it with
the view of receiving one or the other of the awards
herein named, and full directions as to the manner and
form in which such communications should properly be
made, will be sent on application.—By the Committee’s
order,
Wm. H. Wahl, Secretary.
The Franklin Institute of the State of
Pennsylvania, for the Promotion of
the Mechanic Arts,
Philadelphia, Oft. x, 1888.
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Comptes Rendus Hebdoniadaires des Seances de VAcademie
des Sciences. Vol. cvii., No. 18, October 29, 1888.
The Telluric Spectrum at Elevated Stations, and
in Particular the Spectrum of Oxygen.—M. Janssen.
—The author ascended Mont Blanc in order to ascertain
how the groups of dark lines produced by oxygen in the
solar spectrum diminish in intensity with the elevation of
the station, so as to elucidate the important question if
these groups are entirely due to the oxygen contained in
our atmosphere, or if the solar atmosphere takes a certain
part in the phenomenon ; in a word, if the solar light
analysed before its entrance into the earth’s atmosphere
presents, or does not present, the bands and rays of
oxygen. The author’s objedt was merely to ascertain if
the solar atmosphere contains this gas in a state in which
it produces phenomena of absorption similar to those
which the atmospheric oxygen occasions in light which
traverses it. The groups A, B, and a of the solar spedtrum
have been ascribed to the presence of oxygen. They are
situated in the less refrangible portion of the spedtrum, in
the orange and the red. But as the most important of the
groups of watery vapour are found in the same region,
to avoid confusion the author resolved to make his ob¬
servations in very cold weather, a circumstance which,
combined with the elevation of the station, would almost
entirely eliminate the groups of watery vapour, and leave
those due to oxygen distindf.
He seledled a hut situated
at the Grands Mulets, on the ridge of Mont Blanc, at an
elevation of 3000 metres. It was found that the rays and
bands of watery vapour were entirely absent, as were also
the oxygen bands in the red, the yellow, and the blue.
The ray B and the neighbouring lines were much en¬
feebled, as was also the group a; A was scarcely visible.

f Chemical News,
l Nov. 16, 1888.

Hence the author infers that these groups would entirely
disappear from the spedtrum if it could be observed at the
limits of the earth’s atmosphere. Hence the rays and
bands due to oxygen which we find in the spedtrum are
exclusively due to the earth’s atmosphere. We are not,
however, entitled to assume the absence of oxygen in the
sun. We can merely say that oxygen does not exist in
the sun’s atmosphere in a condition capable of producing
the spedtral manifestations which it gives in the earth’s
atmosphere.
The Separation of Cobalt and Nickel by the
Nitrite Method.—M. Baubigny.—The presence of lead
and of the alkaline-earthy metals is an obstacle to the
employment of the process for separating cobalt and
nickel, founded upon the adtion of potassium nitrite.
The Chloro-derivatives of Acetyl-acetic Ether.—
M. Genvresse.—This memoir is not adapted for useful
abstradtion.
Bulletin de la Societe Chitnique de Paris.
Vol. 1., No. 3, August 5, 1888.
First Attempts at the Synthesis of Seleniuretted
Organic Compounds in the Aromatic Series.—
M. Camille Chabrie.— Selenium tetrachloride exerts a
chlorinising adtion upon the aromatic carbides (benzene
and toluene). Selenious anhydride and selenyl chloride
readt upon benzene in presence of aluminium chloride.
The adtion of fermentation is capable of reducing selenious
acid.
Contributions to the History of the Isomerism of
Fumaric and Maleic Acids.—T. Ossipoff. — This
memoir does not admit of useful abstradtion.
Adtion of Phenylhydrazine and Hydroxylamine
upon Acetylacetone.—A. Combes.—By the readtion of
phenylhydrazine upon acetylacetone the author has ob¬
tained a liquid boiling at 270-5° at normal pressure, and
presenting exadtly the composition of a dimethyl-phenylpyrazol.
The Hydrochlorates of Antimony Trichloride,
Bismuth Trichloride, and Antimony Pentachloride.
—R. Engel.—These compounds exist, and can be obtained
as well-defined salts, easily capable of isolation.
All
three contain crystalline water, like all the other hydro¬
chlorates of chlorides which have been obtained. In all
there are at least 2 mols. of water to each mol. of hydro¬
chloric acid fixed by the chloride.
On the Aspartic Acids.—R.
the elements of ammonia upon
acids yields one and the same
optically inadtive, and is capable

Engel.—The fixation of
the maleic and fumaric
aspartic acid, which is
of being split up.

Thermic Formation of the Salts of the Phenylendiamines : Researches on Paraphenylen-diamine.—
Leo Vignon.—The author has undertaken to measure the
quantities of heat liberated by the union of certain acids
with the three phenylen-diamines. The saturation of one
of the basic fundtions of paraphenylen-diamine diminishes
the intensity of the fundtion, which remains free. Para¬
phenylen-diamine is a more powerful base than aniline.
Combination-heats of the Primary, Secondary, and
Tertiary Aromatic Monamines with Acids. — Leo
Vignon.— From his measurements the author deduces
the conclusions that the quantities of heat evolved by the
successive additions of one and then two mols. of hydro¬
chloric and acetic acid and of one and then two semimols. of sulphuric acid give the measure of the relative
formation heats of the salts produced, and permit us, at
the same time, to appreciate their state of dissociation
under the influence of the solvent. Thus, acetic acid and
aniline can unite only very imperfedtly in water. The
want of stability of aniline acetate shows why it has not
been obtained in the solid and crystalline condition.
The Composition of Natural Brandies and the
Manner of Distinguishing them.— X. Roques.—
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Chemical analysis enables us to render account of the
spirits in consumption. There exists a decided difference
between the results yielded by natural alcohols and the
artificial kinds.
Influence of the Temperature of Fermentation on
the Production of the Higher Alcohols.—L. Lindet.
—At low temperatures there is a less production of the
higher alcohols, but to an insignificant extent.

drawn though the filter-tube. The temperature in the
drying box is gradually raised to ioo°, and, after heating
to this point for an hour, it is raised further to iro°, dried
air being still drawn through in a moderately strong
current. After heating for two hours at iio°, the tube is
weighed and re-weighed every half hour, until the weight
is constant.— Zeitschrift fur Analytische Chemie, Vol.
xxvii., Part 5.

Determination of Fluorine in Substances Decom¬
posable by Sulphuric Acid, especially in Phosphates.
—H. Laine.—This paper requires the accompanying
illustration.
An Apparatus for the Preparation of Sulphuretted
Hydrogen.—P. Chantemille,—This paper also cannot be
usefully reproduced without the illustration.
On Cupric Chloride Hydrochlorate.—Paul Sabatier.
—The author’s hydrochlorate is different from that of M.
Engel. The latter produced a compound answering to
the formula CuCl2HCl3H20. The hydrochlorate of M.
Sabatier is CuCl22HCl5H20.
Preparation of Starch Paste as Indicator in Volu¬
metric Analyses with Iodine.—M. Gastine.— The
author grinds up together 5 grms. potato-starch and
1 centigrm. mercuric iodide. The whole is then stirred up
in a little water, and the thin paste thus obtained is
poured into a litre of boiling water. It is decanted after
settling and the clear is preserved for use.
New Method for Detecting the Falsification of
Pepper with Olive Kernels.—M. Gillet.—If to 1 grm.
of olive-kernels we add x c.c. of tindture of iodine at 5 per
cent the mixture takes a bright yellow colour in fifteen
minutes, while the same quantity of pepper gives, with
the same reagent, a brown or deep maroon. If we make
up a series of type-mixtures containing 5, 10, 15, 20 per
cent each of kernels, which mixtures, when once coloured,
preserve their shade for years, we may easily ascertain
the amount of the fraud. If the kernels exceed 20 per
cent they can be seen with the naked eye.

MISCELLANEOUS.
Determination of Albumen in Urine.— Dr. H.
Schauman.—The author proposes a modification of the
gravimetric method for the determination of albumen in
urine.
Instead of the ordinary paper filter he uses a plug
of cotton-wool freed from fatty matter, and pressed firmly
into a glass tube drawn out to a narrow point. For this
purpose a filter-tube is adapted, as introduced by Allihn
for the determination of sugar. This tube, with its cotton
plug, is dried at no°and weighed. It is then fixed firmly,
by means of a cork, in a filter support, which is then, in
turn, connected with a filter-pump. The albumen in a
weighed quantity of urine is precipitated in a beaker by
the addition of a small quantity of acetic acid, and heating
for half an hour on the water-bath. The clear supernatant
liquid is first poured into the tube.
The coagulum which
adheres rather firmly to the bottom of the beaker is
repeatedly washed with hot water, and the washings
carefully poured upon the cotton before the precipitated
albumen is introduced. This is then washed with hot
water with the aid of the filter-pump, until the liquid
running out no longer gives a chlorine reaction with silver
nitrate. The tube is then closed at the wider end with a
cork, perforated to admit a glass tube. It is then placed
in a small re&angular drying box of sheet iron, provided
on each of its two opposite sides with a circular aperture,
into which the filter tube is inserted. The end having
the perforated cork is connected with a calcium chloride
tube and a washing-bottle charged with sulphuric acid,
whilst the drawn-out end is connected with an aspirator.
For an hour a moderately rapid stream of dried air is
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*** Our Notes and Queries column was opened for the purpose of
giving and obtaining information likely to be of use to our readers
generally. We cannot undertake to let this column be the means
of transmitting merely private information, or such trade notices
as should legitimately come in theadvertising columns.
Cleansing Stone.—(Reply to J. R.).—Remove all dust with a soft
brush. Then syringe carefully with rain-water (or distilled water).
When dry apply a thin coating of the best Portland cement mixed
with water (cement wash).—G. A. Keyworth, Hastings.
Waterproofing.—(Reply to Dr. Lorenz).—See short but useful
article in “ Cooley’s Dictionary of Receipts ” (Churchill, New
Burlington Street, London). Large and valuable article in the
“ Encyclopedia Britannica” (Messrs. Black, publishers, Edinburgh,
to whom applyl.—G. A. Keyworth, Hastings.

MEETINGS

FOR

THE

WEEK.

Saturday, 24th.—Physical, 3.

“ On the Measurement of the Lu¬
minosity of Coloured Surfaces,” by Capt. Abney,
F.R.S.
“ On the Suppressed Dimensions of
Physical Quantities,” by Prof. Rucker, F.R.S.

An

A.I.C., who wishes to gain Experience,

offers his services in a London Laboratory.
Satisfactory
references furnished.— Address, H., Chemical News Office, Boy
Court, Ludgate Hill, London, E.C.

A Professional Gentleman, owning the Recipe
for a Valuable Medicine, wants Partner with some capital
and practical knowledge to aid in developing business.—Address,
“ Quilibet," Chemical News Office, Boy Court, Ludgate Hill,
London, E.C.

pharmaceutical

Chemist,

age

23,

requires

Situation as Teacher, Demonstrator, or in Chemical Works.
Good knowledge of Analysis of Drugs and Chemicals.
Highest
references as to character, &c.—Address, Hogg, Serpentine, Brixton.

\ A/anted, the Address of a Maker of Metallic
’ »
Tungsten or Ferro-Tungsten.'—Address, John H. Darby,
Brymbo, Wrexham.

anted, Old Pyrites Burners and Fittings.—
’ ’
Address, “ Delta,”
Ludgate Hill, London, E.C.

Chemical

News

Office, Boy Court,

\A7anted, by Practical Man, Re-engagement
V V
as Foreman or Sub-manager iu Chemical Manure Works.
Having had twelve years’ experience, well up in every Branch of the
Manure Trade and the management oi men.—Address, “ Manure,”
Chemical News Office, Boy Court, Ludgate Hill, London, E.C.
Now ready, Crown 8vo., 5s.

THE ANALYST’S LABORATORY COMPANION.
By ALFRED E. JOHNSON, F.I.C., F.C.S.,
First Prizeman in Chemistry, Physics, and Mathematics of the
Royal College of Science for Ireland.
This work will be found a handy reference book for constant use
by the practical worker in nearly every branch of chemistry;
and by means of the numerous factors, tables, and useful notes
much time may be saved.
“ The printing is clear and distmdt, and the book, so far as can be
seen from a perusal, seems to be very free from printer’s errors. . . •
There is also a very good table for calculation of phosphates specially
worked out for agricultural analysts.”—Analyst.
“ That part ot the book devoted to ‘ Weights and Measures’ will
be found extremely useful. . . . We cordially recommend the
work to the notice of all chemists, as we feel convinced it will save a
great deal of their valuable time.—Chemical Trade Journal.
London : J. and A. CHURCHILL, 11, New Burlington Street.
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GEORGE SCOTT and SON,

Ironfomtiicrs, gift §oiler-gIakrs,

EMPTY PETROLEUM BARRELS.

(Since

1834),

THE KEROSENE COMPANY, LIMITED, Manufacturers of Every Description of Chemical
are the largest purchasers of Empty Petroleum Barrels in
the United Kingdom.
Plant and Machinery.
Empties may be delivered for our account in—
LONDON—to Atlantic Wharf, Bow Common; Western Wharf,
Old Kent Road ; and on the River Thames to Thames Haven
Petroleum Wharf, Thames Haven. We also receive Empties
at the various Railway Depots in London.
LIVERPOOL.—
BARROW-IN-FURNESS—To the order of the Petroleum
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OF COAL-TAR NAPHTHA.

By THOMAS T. P. BRUCE WARREN.
-

In my previous communication (Chem. News, vol. Ivi-ii.,
p.235) on this subject the word “low” in the second
paragraph from bottom should be deleted, otherwise a
wrong impression might arise. I give here a few numeri¬
cal results on some ordinary commercial products to show
the value of this method of testing :—
Designation of liquid.

I absorbed.
Per cent.

Benzol, 90 per cent..
Toluol, commercial..

i-gii
4-046

Naphtha, solvent
..
,,
product, i42°C.

3’429

3-808

„

„

1600 C.

4-679

,,

,,

residues

4'-246

,, with 10^0 benzoline
5742
Benzoline.
20-980
Paraffin oil, white ..
4-864
Shale spirit
.
44*goo

Remarks.

Mean, 3-429 and 4-679
= 4-054.
Sp.gr. 875 at 15-5° C.
Sp.gr. 869 at 15-5° C.
68 per cent.
Sp, gr. 870 at 15-5° C.
29 per cent.
Sp. gr. 900 at 15-5° C.
3 per cent.
Sp.gr. 750 at 15-5° C.
Sp. gr. 797-

The iodine absorption of the original naphtha is 3-808
per cent, the absorption calculated on the products is
3-801 per cent. The addition of 10 per cent benzoline to
the same naphtha should give a calculated absorption of
5-525 per cent.
The addition of petroleum products will evidently in¬
crease the iodine absorption. The sp. gr. of the mixture
with xo per cent benzoline was 863 at 15-5° C.
I hope to take an early opportunity of supplementing
this list with the products from coal-tar and petroleum.
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authors, would, to any practitioner, be difficult to endorse,
since the same portion, after separation by lixiviation,
even to an indefinite number of times, is as active as in
:the first instance ; but such, cannot be said of surface
actions in general, in which may be mentioned the case
nely-divided platinum, which speedily becomes imjijfthough manganese dioxide is not the only substance
that promotes the evolution of oxygen from potassium
irate, yet, among those substances that are influential,
atf are observed to bear a similar ratio to one another;
Such, for instance, as cupric and plumbic oxide, an un¬
stable sesquioxide of copper appears to exist. Oxide of
copper has, therefore, a feeble affinity for oxygen, and
though that affinity is not sufficiently adequate to retain
the oxygen when separated from the potassium chlorate,
it may undoubtedly aid in affeCling its liberation. Sesqui¬
oxide of iron is also susceptible in the ferric acid of a
higher but unstable stage of oxidation, and the same
holds good of oxide of lead ; hence their compounds
facilitate the decomposition of the chlorate.
There is at present no proof of the existence of a
higher oxide, either of zinc or of magnesia, and in
accordance with the same, no perceptible effect is pro¬
duced by the introduction of these compounds in place of
manganese dioxide.
This also would remove doubt why
powdered glass and sand are as equally inert. It is also
not improbable that during the decomposition of potassium
chlorate, that minute traces of mariganates may be pro¬
duced, since the oxygen thus obtained is always con¬
taminated with small quantities of free chlorine.
A somewhat striking experiment in favour of this may
be performed as follows:—-An intimate mixture of the
two compounds is obtained and introduced into a wroughtiron tube, closed at one end, the further extremity being
provided with a stop-cock or tap. The tube is now raised
as rapidly as possible to a heat just below redness.
Owing to the increased pressure exerted by the confined
gas, the decomposition is much retarded. On a sudden
liberation of the gas being allowed it naturally escapes
with great violence, and invariably carries with it a large
supply of chlorine gas. The contents of the tube also
produce, on examination, proofs of distinct traces of free
alkali.
Everton Research Laboratory,
18, Albion Street, Everton, Liverpool.

CHLORATE

DIOXIDE.

By H. N. WARREN, Research Analyst.

WAVE-LENGTHS
IN

THE

OF

METALLIC

ULTRA

SPECTRA

VIOLET.*

By JOHN TROWBRIDGE and W. C. SABINE.

Respecting the action of heat upon potassium chlorate,
either alone or when aided by the addition of manganese
dioxide, so well known is the decomposition that to
attempt a more explicit explanation than is afforded by
the numerous text-books of science would present a grave
difficulty.
But, as regards the addition of manganese di¬
oxide, when we enumerate the various hypothetical
reasons that are assigned to its use, and the replacement
of the same by such absurd bodies as sand, &c., even by
those who are supposed to hold high stations in the
chemical piofession, it can be readily understood that
their general mode of reasoning must either be of an
alchymetrical or of an extremely orthodoxal type. True,
to speak definitely of such a reaction would be extremely
precarious, owing chiefly to the unstability of the salt
under question when exposed to an elevated temperature,
and also to the peculiarity of the decomposition of the
same, namely, the formation of a chloride, which in its
turn either vigorously attacks, by the formation of
secondary reactions, or totally destroys or contaminates
the would-be products.
Evidently the surmise that manganese dioxide is
attended by surface action, which is referred to by several

(Concluded from p. 239).

Effect of Change of Temperature of Source of Light on
Constancy of Position of Metallic Lines.
In the process of the investigation we were much troubled
by a slight shifting in position of the metallic lines upon
the photographs. This shifting could be observed when
the metallic lines were compared with a solar speCtrum
taken upon the same plate. The amount of this shifting
in no case amounted to more than o-i or o-2 of a wave¬
length.
At first we thought it might be possible that
there was a change in refrangibility of the metallic lines
due to a difference in temperature of the source of light,
and a long study was made of the influence of the tem¬
perature of the source of light upon its wave-length.
When a metal was burned in the carbon eleCtric light with
varying strength of current no displacement could be ob¬
served between the lines of the metal photographed be¬
neath each other upon the same sensitive plate.
When
the eleCtric spark with a large battery of Leyden jars was
substituted for the eleCtric arc, and the metallic lines ob* Contributions from the Jefferson Physical Laboratory.

Wave-Lengths of Metallic Spectra in the Ultra Violet.

248

tained by the light of the spark were compared with those
from the arc, occasionally a small displacement could be
observed. This did not seem to arise from a change of
position of the source of light, or from the heating of the
slit of the spectroscope. A careful study of the iron lines
showed us that the wave-length of the iron lines in the
sun and those obtained from burning iron in the eledtric
arc were the same to certainly one-hundredth of a wave¬
length. The displacement we observed was noticed only
when the eledtric spark was employed. This shifting did
not arise from a change of position of the spark in our
apparatus, for it could not be produced at will by changing
the position of the source of light.
Moreover, when the
arc light was placed in the same position that the spark
occupied, no displacement could be observed in photo¬
graphs taken by the aid of the arc.
We were forced to
conclude that through the range of temperature afforded
by the eledtric arc and the eledtric spark, the wave-lengths
of the metallic lines were constant.
The displacement
we observed was therefore referred to a jarring of the
apparatus due to the noise of the eledtric spark.
When
the camera was at a considerable distance from the slit of
the spedtroscope, the displacement was diminished, and
sometimes entirely disappeared.
The entire apparatus
was very solid, and the camera was clamped to a massive
girder.
It was difficult, therefore, to believe that the
displacement could arise from the noise of the spark.
We believe, however, that it can be ascribed to this cause,
and that the wave-lengths of metallic lines produced by
burning metals in the eledtric arc or by vaporisation in
the eledtric spark, are to one-hundredth of a wave-length
the same as those of the corresponding lines in the sun.
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3Wave-lengths Hartley
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22I3-0
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—
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2200-6
2199-8
2196-9
2192-4
—
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—
2181-8

Results.

—

In the following table we have adopted the same symbols
and letters to designate the charadter of the lines which
the Committee of the British Association have employed.
Column 1 refers to the intensity on a scale of 10. Column
2 gives our measures of the wave-lengths of the copper
lines in the ultra violet from wave-length 2369-9 to 1944-1.
Column 3 contains the measures of these lines by Hartley
and Adenev. Column 4 are the corredtions to be applied
to Hartley and Adeney’s results. Column 5 contains
measurements by Liveing and Dewar.
Column 6,
corredtions to be applied to their results. Column 7 gives
the symbols adopted by the Committee of the British
Association, which serve to describe the charadter of the
line.
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3
4
3
3
3
3

2I79'5
—
2175-2
2149-2
2136-1
2134-6
21262
2125-3
2123-1

—

—

3
3
3
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2x04-9

2
1
2
2
2
x
1
2
2

2098-6
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—
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22gi-i
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2278-4
2276-3
2265-5
2263-9
2263-2
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2247-0

2370-1
2368-7
2365-8
2357-2
2355-0
2348-8
2346-2
23366
2303-8
2300-5
2297-5
2295-0
2294-6
2291-4
2286-7
22796
2277-0
2265-8
2263-9
2263-2
22577
2250-0
2248-2

4Corr.
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—
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0
0
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—
—
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1
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2
I
I
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1
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2
2
2
I
I
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2247-7
2244-0
2243-5
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2230-0
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2228-1
2227-0
2226-0
22193
2218-5
2216-5
2215-8
2214-1
22IX-3
2210-8
2208-8
2200-3
2igg-8
2196-5
2192-0
2191-2
2189-6
2188-5
2181-0
2179-0
2178-0
2I74'5
2148-8
2135-8
2134-2
2124-4
2124*0
2122*1
2121-5
2Il6-0
2IIO-5
2103-0

4Corr.

—

{c£0“c£ JgJ8'
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—
—
—
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—
—
—
—
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—
—
—
4-0-5
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—
—
—
—

2217-5
—
—

— 1*0
. -—
—

—
—
2209-7
—
—

+0-3
O
4-0-4
+0-4
—

2199-2
—
2191-8
—

4-o-6
—
4-o-6
—

2189-2
—

4-0-7
—
—

2178-8
—

4-0-7
—

—
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—
—
—
—
—
—
—

—
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4-0-4
—
—
—
—
—
—
—

—

—
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—
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—
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— IT

4-0-3
—
+ o-8
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—

—

7JLlIlCUol Ly t

3 nd
g sd
3
3
3
5
5

nd
sd
sd
sd
sd

4-0-7
—
—

3
3
1
1
6

sd
sd
sd
sd
sd

3
3

—
—
4-o-6
—
—

3
2
6
3
2

nd
nd
sd
sd
sd
nd
sd

—

3 sd
1 nd
3 sd
6 sd
3 nd
6 sd
3 nd
1 sd
5
3
3
3
3
2

sd
nd
sd
sd
sd
nd

3 sd
2 nd
3
2
1
1
1

sd
nd
sd
sd
sd

Conclusions.
It will be observed that the corredtions to be applied to
the wave-lengths obtained by Liveing and Dewar are
progressive in their nature when compared with those
which must be applied to the results of Hartley and
Adeney.
The difficulty in identifying lines and deter¬
mining coincidences by employing the tables of metallic
spedtra in the ultra violet, published by the British
Association, is illustrated by our work ; for certain lines
measured by Liveing and Dewar, which are identified by
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the committee with lines given by Hartley and Adeney,
are in reality removed from each other, one or two lines
intervening.
In certain cases the lines of Liveing and
Dewar are wholly beyond identification with those given
by Hartley and Adeney.
The results of our inquiry into the accuracy of the
results of previous observers in measuring wave-lengths
of metallic speffra in the ultra violet, can be summed up
as follows:—
1. We believe that the method of photographing images
of the slit upon the photographic plate due to Cornu in
order to determine positions, leads to unavoidable errors.
2. The best method of determining wave-lengths of
metallic spedtra is by the use of concave gratings; for
linear measurements are substituted for angular ones;
underlying spedtra are brought to the same focus as overlying spedtra ; and since a great number of lines are in
focus on the same plate the conditions are the same for all,
viz., breadth of slit, length of exposure, and source of
light.
3. Hypotheses, in regard to coincidences of gaseous and
metallic spedtra, cannot be safely based upon existing
measurements of spedtra in the ultra violet.
4. The limit of the copper lines is extended by our
investigation.—Proceedings of the American Academy of
Arts and Sciences.
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By C.J. H. WARDEN, M.D., F.R.C.S.

Towards the latter part of last year Mr. R. Blechynden,
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leaves of this species are said to be strikingly like those
of E. coca, and they, before now, have been largely used
for food by the poor in South India during famine, but it
is not known whether they contain cocaine.”
In 1885—6 the Agri-Horticultural Society distributed
seedlings to the following tea-growing distridts, and the
samples of coca leaves received from these distridts have
formed the chief material with which I have worked :—
Assam, Cachar, The Dooars, Darjeeling, Terai, and
Jaunpore Distridt.
In addition to the sources of supply indicated I have
also examined samples grown at Ranchi, from seed
obtained from Paris; and samples grown in the Society’s
gardens at Alipur.
In order to render my analytical results intelligible it
will be necessary to first briefly describe the chemical
properties of the constituents which have been described
as being present in the leaves. In i860 Nieman discovered
the alkaloid cocaine.
In 1862 Lossen isolated a second
principle from the leaves, which he termed hygrin.
The
other principles, either present in the leaves or stated to
be present, are amorphous cocaine, ecgonin, coca tannin,
and a peculiar wax.
Cocaine, the most important
principle contained in the leaves, possesses all the
properties of an alkaloid; it is crystalline, and forms
crystallisable salts, of which the hydrochlorate is perhaps
the most important.
The alkaloid cocacine is only
slightly soluble in water, but dissolves readily in alcohol
or ether.
The salts of cocaine, on the other hand, while
soluble in water and alcohol, are practically insoluble in
ether.
The amount of alkaloid present in the leaves has
been variously estimated at from traces to o'8 per cent.
When we come to consider hygrin and amorphous cocaine,
the opinions of chemists who have worked at the subjeff
appear to differ considerably. According to Stockman*
hygrin exists in the leaves, while the so-called amorphous
cocaine is merely a solution of ordinary crystalline cocaine
in hygrin.
Hygrin is described by Wohler and by Lossen
as a pale yellow volatile oily body, giving the ordinary
reactions of alkaloids, hygroscopic, and forming hygroscopic salts, which crystallise with great difficulty. In
opposition to this view regarding the nature of amorphous
cocaine, the following remarks appeared in an editorial in
the Pharmaceutical Journal for January 18th, 1887. “
reference to this subject we have recently received a letter
from Dr. W. Merck, in which he states that his experi¬
ence in working with cocaine does not agree with the
opinion put forward by Dr. Stockman, and, as far as
hygrin is concerned, he regards it as being a purely
imaginary substance.
When investigating the subjeff
he considered it to be of especial importance to repeat
Lossen’s experiments with the view of obtaining hygrin,
and ascertaining its properties and composition ; but, as
he states in his letter, all attempts to do so proved fruitless,
and he could never obtain from coca leaves by distillation
any product that could be regarded as an alkaloid.
We
are in a position to add that this has also been the experi¬
ence of other operators, and it seems clear that, before Dr.
Stockman’s suggested explanation of the nature of
amorphous cocacine can be accepted, the existence of
hygrin must be established, and its capability of dissolving
crystallisable cocaine demonstrated.” In another editorialf
on the coca alkaloids, the editor, referring to two
contributions on the subject by Drs. Howard and Hesse,
remarks that “ both of them agree in confirming the faff
that has already been pointed out in the Journal of the
Association of an amorphous base with the true cocaine
to which the production of local anaesthesia is referrible . .
But it can scarcely be intented to dispute the existence of
an amorphous base associated with cocaine in coca leaves,

Junior, Secretary to the Agricultural and Horticultural
Society of India, asked me to undertake the analysis of
certain samples of coca leaves grown in India, and the
results of my examination are embodied in the following
communication, which I venture to lay before that Society I
in the hope that it may prove of interest to its members. 1
There are, perhaps, few drugs which have in recent
years attradled so much attention as the alkaloid cocaine,
contained in the leaves of the Erythroxylon coca.
Hitherto the chief sources of supply have been from Peru
an,d Bolivia, where the plant is largely cultivated, and
fro m Brazil and the Argentine Republic. As regards the
cuvtivation of the coca plant in India in former years, I
ha e no information to offer, but in connedtion with its
cultivation in Ceylon, the following note occurs in an
article by Dr. H. H. Rusby in the Therapeutic Gazette
for January, 1887 ; he writes—“ as regards the exportation
of the culture of coca, the experiment has been tried, I
believe, but once. Several years since Mr. F. I,. Steinart,
of La Pay, shipped a small quantity of seeds vid London
to Ceylon, and during the past season, the first produdts
were shipped to London and sold at a high price.”
Again, in the Pharmaceutical Journal* it is stated, “ It
would appear probable that a supply of coca leaves may
be looked for from Ceylon, the Erythroxylon coca plant
having been grown in the botanic gardens there for several
years past.
At present it forms straggling bushes with
long weak branches, which is considered to be due to it
having, up to the present, been cultivated mostly in the
shade.
But Dr. Trimen thinks that if the plant were
brought out in the open and subjedted to a periodical
plucking of the leaves, it would doubtless soon put on a
much more compadt habit. It blossoms profusely several
times a year, but does not yield much seed, as most of
the yellow faintly scented flowers fail to set; but the
plant can be readily grown from cuttings.
It is worth
mentioning that in Ceylon a closely allied species, E.
coca leaves, and not in good condition. Treated in the same way as
monogynumj is common in the hot dry distridts.
The
coca for extraction of alkaloid, they yielded 0^04 per cent of a principle
* July 25th,1885.
+ I examined some leaves stated to be of this species obtained by
Mr. Blechynden from a local druggist. The leaves were larger than

which, however, did not possess the physiological properties of
cocaine.
* Journ Phai-m. Soc., April 23rd, 1587
i Pharm. Journ. July 23rd, 18:7.
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in the crude cocaine imported from South America.”
Regarding the principle called ecgonine, there appears
good evidence in favour of the view, that it does not exist
ready formed in the leaves, but is a produdt of the
decomposition of cocaine. The brief resume I have given
of the constituents of coca leaves indicates that the
chemistry of the subjedt can hardly at present be con¬
sidered as conclusive, and, as the editor of the
Pharmaceutical Journal points out, “ the increasing use
of cocaine, not only as a local anaesthetic, but also for
other purposes, and the very marked dissimilarity of many
preparations of the alkaloid as met with in commerce,
appear to require a somewhat more precise definition of
its characters than has yet been given with any degree of
authority.
It is still an open question whether the
amorphous substance, frequently associated with crystallisable cocaine and its salts, really possesses the
anaesthetic property of the pure alkaloid, or if it does so,
whether it does not at the same time produce other
objectionable effects.”
The method of assay adopted by me in my analyses of
coca leaves was essentially the method recommended by
Dr Squibb,* though in certain cases I varied the assay
method in order to obtain control experiments.
The
process of assay first described by Dr. Squibb is stated to
be based upon the process of manufacture, and is as
follows:—
Take 50 grms. of the sample after having been powdered
and passed through a sieve of 60 meshes to the linear
inch, moisten the powder with an equal weight of alcohol
of 92 per cent, to which has been added i-6oth of its
weight of sulphuric acid, sp. gr. 1843. Allow the moistened
powder to stand in a closed vessel lor three or four hours,
and then pack it firmly in a cylindrical percolator.
Percolate with plain alcohol until 250 c.c. of percolate
have been obtained. Evaporate the percolate in a shallow
broad capsule at a low temperature until it is reduced to
about to c.c., and then add to this 20 to 50 c.c. of water
applied in two or three portions, carefully washing out all
that is soluble in water from the clots of chlorophyll and
resinous extractive matter.
Filter the solution into a
flask or separating apparatus, add to it an equal volume
of ether, shake vigorously, separate the solution, and add
half its volume of ether, and again separate the solution.
Add to the aqueous solution an equal volume of ether,
and then solution of carbonate of soda in excess.
Separate the ethereal portion, put it into a tared beaker,
wash the watery liquid with half its volume of ether, and
add this ether to that contained in the beaker, and set this
in a warm place until the ether is fully evaporated off.
Then pour upon the residue in the beaker 5 c.c. water,
rinse it round well without a stirrer, and having poured
off the water, dry the contents of the beaker, and weigh
and subtract the tare.
The net weight is that of the
crude alkaloid with much colouring matter. On an average
a deduction of 20 to 25 per cent of the weight will give a
close approximation to the cocaine contained in the
sample.
The alkaloids are left in the beaker in small
varnish-like drops on the side, and a varnish-like film at
the bottom, but in half an hour or an hour of drying, the
drops generally become star-shaped crystals, and the film
at the bottom also crystallises, but these crystals when
touched are found to be sticky, and no amount of drying
that the alkaloid will stand is of any avail to dry them
further.
The percolation of the leaves with acidulated
alcohol decomposes the natural salt of cocaine which
.exists in the leaves, and the alkaloid is dissolved in the
alcohol as sulphate of cocaine.
After removal of the
alcohol by evaporation, the ether dissolves the colouring
matter, &c., present in the extract, but has no solvent
action on the sulphate of cocaine, because, as has already
been pointed out, salts of cocaine are insoluble in ether.
The subsequent addition, however, of carbonate of soda
decomposes the sulphate of cocaine with separation of
* Ephemeris, January and May, 1885.

{TsSSr8’

cocaine, which is easily soluble in ether and is thus
separated.
The method of assay I have described was subsequently
modified by Dr. Squibb in several important particulars.
In place of attempting to wash the alcoholic extract it is
transferred to a bottle with acidulated water and agitated
repeatedly with ether; in this manner all the chlorophyll
and resinous extractive is separated, and from the aqueous
solution the alkaloid is then separated by the addition of
carbonate of soda, and repeated agitation with ether. The
ethereal solution is then evaporated in a tared beaker,
and the residue washed twice with 5 c.c. of distilled
water, and after drying, weighed. This weight, according
to Squibb, may generally be accepted as the proportion of
crude alkaloid, and he states the results thus obtained
appear to be a very close approximation to what the coca
yields, but it does not yield as much to the manufacturing
process by about 10 per cent, chiefly on account of the
loss which occurs during the filtration through bone-black,
and by splitting up ; the bone-black being used on the
manufacturing scale to free the alkaloid from traces of
colour.
In all the samples of leaves examined by me I deter¬
mined the percentage of moisture by exposing weighed
portions over concentrated sulphuric acid in vacuo for
several days.
The ash was determined by igniting the
amount used for estimation of moisture, at a temperature
short of a red heat.
In Table No. I. I have tabulated the results ob¬
tained from the analysis of nine samples of Indian grown
leaves, and for comparison I have included one analysis
of a sample obtained for me by Mr. Blechynden from a
local druggist’s.
This sample was an extremely poor
one, the leaves were old and musty, and mixed with
foreign leaves.
The variation in the amount of moisture present in the
samples needs no special comments. As regards the ash
yielded on incineration of the leaves, it was white, except
in the second sample from Ranchi, in which it was of a
decided reddish hue, from the presence of a marked
amount of iron.
Qualitatively, I was unable to deter¬
mine any peculiarity about the composition of the ash ;
the ordinary mineral constituents of leaves were present.
I thought, however, it might possibly be of interest to
make quantitative determinations of certain salts, and in
four samples of the leaves I determined the percentage of
salts soluble and insoluble in water ; the total amount of
potash salts contained in that portion of the ash which
was soluble in water, and the alkalinity of the soluble
salts, expressed in terms of potash. In determining the
amount of salts soluble in water, a weighed portion of the
ash was mixed with distilled water, and a stream of
carbonic acid passed through the mixture.
The liquid
was then evaporated to dryness and gently heated. The
soluble salts were then extracted with water.
A small
measured volume of the solution was evaporated to dry¬
ness for estimation of dissolved salts, and this portion
also served for estimation of free alkali, while the bulk
of the solution was used for estimation of the total potash
salts by means of platinic chloride. The results are shown
in Table No. II.
Taking the total ash contents of the leaves calculated
on the anhydrous leaves, and comparing the results with
the percentage of alkaloid calculated in a similar manner,
it would appear that in many of the samples examined
the percentage of alkaloid is inversely proportional to the
ash ; but in the case of the sample from the Matelli tea
gardens, a large percentage of ash is associated with a
high percentage of alkaloid.
(See Taole No. III.).
The apparent effects of locality and methods of cultiva¬
tion on the ash and alkaloid contents of the samples will
be considered later.
In estimating the alkaloid contained in coca leaves by
the process first suggested by Squibb, I found it impossible
to thoroughly wash the alcoholic extradt with even the
maximum volume of water directed to be used, and the
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Table No. I.
District in whieh sample was grown.

Ranchi, young leaves.
„
mature leaves.
Arcuttipore, Cachar, 1st sample
,,
,.
2nd ,,
••
Central Terai Tea Co., Darjeeling ..
Agri-Hort. Soc. Gardens, Alipore, Cal.
Matelli Tea Company
.
Chulsa, Julpaguri Dooars.

Moisture,
per cent.

Ash,
per cent.

6-i8

6-30
8- 25
6-97

8*22

6-o8
672
10-37
10-42
9-30
57T
10-05

Leaves from Druggist’s in Calcutta, I
source unknown
..
..j

^ *5‘1’

5’94
6-8o
9- 17
11-05

7#I4
11'37
9-77

Crude alkaloid
Crude
calculated on
alkaloid. anhydrous leaves.

1-069

o-8ii

i'i39
0-883
1-369
1-671

1-286
1-56
i-og
0-322
0-938
0-576

0'6l0

o\5i5

0-571

0-045

0-051

Remarks.

Leaves sound.

I'1I5
0-358
1-022

j Old, musty: foreign leaves
{
present.

Table No. II.

Source of sample.

Central Terai Tea Co., Darjeeling
Society’s Gardens, Calcutta ..
Arcuttipore, Cachar,.
Matelli
.

Percentage of
salts soluble in
water, calculated
on ash.

Percentage of
salts insoluble in
water, calculated
on ash.

Total potash
salts calculated
as KHO, calculated on ash.

44-42
34-60
59-02
64-17

55-58
65-40
40-98

29-26
19-13
29-84
3I-36

35-83

Table No. III.
Per cent of
ash on anhydrous leaves.

Source.

Ranchi, young leaves ..
,,
mature ,,
Arcuttipore
.
D
.
Central Terai Tea Co. ..
Society’s Gardens ..
Matelli
.
Chulsa, Dooars
Jaunpore .

6-71
8-99
7-39
6-36
7-58
10-23
X2-i8
7-62
12-64

Per cent of aikaloid on anhydrous leaves.

I-139
0-883
1-369
1-671
1-115
0-358
1*022
o-6io
0-571

Table No. IV.
Source of leaves.

Ranchi

Method of curing the leaves.

.Withered 24 hours in Tea house
and then dried off quickly in the
sun, on zinc trays.

Arcuttipore, Cachar..

Leaves colledted twice a month
since May last, first withered
in shade, in the same way as
tea leaf.
Then gently rolled
by hand for a few minutes, and
immediately placed in a tea
dryer at a temperature of 150°
F. In about 10 minutes they
are quite dry and retain their
green colour.

Central Terai TeaCo.,
Darjeeling.

Picked in July, and dried over tea
charcoal chulas at about 260° F.

Agri. - Hort
Society
Gardens, Calcutta.

Picked daily for about ro days,
dried in a room.

Matelli Tea Co..

..

Picked in July, and dried in a
basket dhool over charcoal at
about 200° F.

Chulsa, Jalpaiguri

..

Leaf collected in Odtober,
dried in an airy room.

Jaunpore District

..

Dried in the shade.

and

modified method of assay was adopted. The crude alka¬
loid obtained by me was only very faintly yellowish in

Percentage of total
Alkalinity of
potash salts calcusalts soluble
lated as KHO in
in water calsalts soluble in culated as potash
water.
KHO on ash.

65-64
55-28
50-56
48-87

8-33
5'53
8-49
12-95

colour, and was certainly not contaminated to any extent
with colouring matter. But while no exception could be
taken to the colour of the ethereal extradt, it differed in
one very marked particular from the crude alkaloid
extracts described by Squibb, for in no single instance did
the extradt show any tendency to spontaneous crystallisa¬
tion. The fadt that certain samples of leaves fail to yield
a crystallisable alkaloid has been noticed before, and has
been attributed to the method of curing, or age of the
leaves, or to the presence of amorphous alkaloid.
Dr.
Paul, in a paper, “Notes on Cocaine and its Salts”*
points to the fadt that by mere evaporation of a solution
of cocaine in water, the whole, or nearly the whole, of the
alkaloid is converted into another substance, and he re¬
marks that in the absence of any knowledge as to the
state in which cocaine exists in coca leaves, it would be
premature to offer any decided opinion, but if the alkaloid
exists in the leaves in a free state, the fadt of its being
susceptible of decomposition by merely warming with
water would point to the necessity of especial care being
taken in the curing and preservation of coca leaves. Any
degree of heating while the leaves are in a moist condition
would probably exercise a damaging influence and deter¬
mine the destrudtion of the alkaloid. It has been observed
that there is a very great variation in the amount of
cocaine to be obtained from different parcels of coca
leaves ; it may be well worth taking some trouble to ascer¬
tain whether this variation is not referrible to the mode of
colledting and drying the leaves for transport.
The
method of curing the samples which form the subjedt of
this communication is given in Table No. IV.
(To be continued).

On Tin.—Leo Vignon.—Tin, which has been precipi¬
tated by means of zinc from neutral solutions of stannous
and stannic chlorides, is very readily oxidised. If ex¬
posed to the air for three or four days, it contains a
quantity of hydrated stannous oxide, equal to the fourth
or third of its weight. A relatively small quantity of
stannous oxide mixed with metallic tin renders it in¬
fusible. If tin partially oxidised is heated in contadt with
the air, it burns without fusing. In a current of an inert
gas globules of tin form and remain isolated without
coalescing into a regulus. This phenomenon is analogous
to that presented by mercury, which remains sub-divided
in presence of certain impurities.—Comp. Rend., No. 19.
* Jour. Pharm. Society, October 17, 1885.
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Report on the Composition and Quality of Daily
Samples of the Water Supplied to London
for the Month ending October 3iST, 1888.

and x' = ko\ those of the circle being y=a cos q and
z = a sin q.
The general expression for M, viz.—
ds d s’,

By WILLIAM CROOKES, F.R.S.;
WILLIAM ODLING, M.B., F.R.S., F.R.C.P.,
Professor of Chemistry at the University of Oxford ;

when applied to this case becomes—

and C.MEYMOTT TIDY, M.B., F.C.S.,
Professor of Chemistry and of Forensic Medicine at the London
Hospital; Medical Officer of Health for Islington.

To General A. De Courcy Scott, R.A.,
Water Examiner, Metropolis Water Act, 1871.
London, November 6th, 1888.

Sir,—We submit herewith the results of our analyses
of the 189 samples of water collected by us during the past
month, at the several places and on the several days indi¬
cated, from the mains of the seven London Water Com¬
panies taking their supply from the Thames and Lea.
In Table I. we have recorded the analyses in detail of
samples, one taken daily, from October 1st to October
31st inclusive.
The purity of the water, in resped to
organic matter, has been determined by the Oxygen and
Combustion processes; and the results of our analyses by
these methods are stated in Columns XIV. to XVIII.
We have recorded in Table II. the tint of the several
samples of water, as determined by the colour-meter
described in a previous report.
In Table III. we have recorded the oxygen required to
oxidise the organic matter in all the samples submitted
to analysis.
The high quality of the water referred to in September’s
report has been well maintained during the past month.
Moreover, the analysis of the daily samples are marked
by great uniformity of excellence. Thus of the Thamesderived waters only 4 out of 130 samples examined by the
oxygen process required more than 0^045 grain of oxygen
per gallon to oxidise the organic matter, the average of
the whole 130 samples being a little over 0^03 grain per
gallon.
Of the 189 samples examined, 187 were clear, bright,
and well filtered.
We are, Sir,
Your obedient Servants,
William Crookes.
William Odling.
C. Meymott Tidy.

_A a cos (9 — 0') d0 de'_
VA* + a.2 — 2Aa cos (0 — 0')+k2o'2
One integration is perfomed by change of variables,
making Q — 6' = <p' and & =<p. When 0 is an integral mul¬
tiple of 7r (say n) the integral is expressible in terms of a
series involving the complete elliptic integrals Eand F of
modulus—
2 VAa
c= A +a
the expression for M being—
Aa w

\m 1.3 • • • 2m— 1

M =Amr- 2(-i)
A + rt
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0
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then—

■
and

(■ ;•)
-

Q m + — Qwt-x
c'1

Qj» = Q»-i +—— -—
2 m —ide

Qw-i

(B) .

(C) .

Observing that Q0 = F(C) and Q-i = E(C), PIf P2, &c.,
may be expressed in terms of E(C), F(c) and c.
Instead of calculating each term Pm independently, it
is found easier in practice to deduce successive values
from equations (B) and (C), combined with (1 — c2) Qi = E
and its derivatives. Applying the formula to a circle of
10 inches diameter, placed concentric with a helix of 20
inches diameter and 4 inches long, the value obtained is
M=w. 53'259, whereas Lord Rayleigh’s formula gives
»• 53-3I7-

PROCEEDINGS OF
PHYSICAL

SOCIETIES.

SOCIETY.

November 10, 1888.
Prof. Reinold, President, in the chair.
The following communications were read :—
“ On the Calculation of the Coefficient of Mutual
Induction of a Helix and Coaxal Circle.”
By Prof. J.
V. Jones.
In arranging some experiments for determining resist¬
ance absolutely by Lorenz’s method, the author had
occasion to consider what form of standard coil was most
suitable for accurate calculation, and chose a helix of
large diameter with a single layer of wire. To obtain a
sufficient number of turns, requires considerable axial
length ; and Lord Rayleigh’s approximate method of
calculating the coefficient was found to be insufficient
where an accuracy of 100-per cent is required.
A method of calculation is given considering the wire
as a helix whose equations are—y' = A cos 0’, z' = A sin 6',

Prof. Perry asked if the thickness of the wire had been
considered, and whether the author could give any in¬
formation as to practical working formulae for the mutual
induction between two ordinary cylindrical coils in any
position.
Dr. Fleming described a wooden anchor ring wound
like a gramme armature, and having a secondary coil
added, which he had devised as a standard of mutual in¬
duction, and used for determining capacity absolutely.
In reply the author said he had not considered the wire
to have thickness, as he felt sure this would not affeCt the
result for his coil by one part in 100,000. With respeCt
to Dr. Fleming’s anchor ring, he considered the difficulty
of winding it sufficiently uniformly, to be a great draw¬
back to its general adoption.
“ On the Upper Limit of Refraction in Selenium and
Bromine.” By Rev. T. Pelham Dale, M.A.; read by
Mr. Baily.
In a former paper (read Feb. n, 1888) the author
showed that an upper limit of refraction for selenium
should theoretically exist about the middle of the visible
speCtrum, and the present communication describes some
experiments which tend to confirm the prediction. On
placing a thin film of selenium under a speCtromicroscope, it was found to be opaque to rays above the
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green, and previous calculation had given 5395’7 as the
limiting wave-length transmissible.
Sulphur, at ordinary temperature, should have its upper
limit beyond the visible speCtrum, but theory indicates
that increased temperature will lower the limit. It is well
known that sulphur darkens when heated, and when a
film of boiling sulphur was examined under the speCtromicroscope, all but the red end of the spedtrum was
absorbed. On cooling, the region of absorption gradually
retreated towards the violet end.
Selenium is also found to become more transparent as
it is cooled, and its refradtive equivalent is equal to that
of sulphur, multiplied by the ratio of its chemical equi¬
valent to its density. Important optical as well as chemical
relations thus exist between the two elements.
The results obtained by bromine films were remarkably
similar to those of selenium, the violet rays being entirely
cut off.
A method of solving the equation a sin 0 = sin m 0 (on
the limiting solution of which the upper limit of refradtion
depends) by a table of Eulerian integrals, is given in the
paper, and an analogy between total refledtion and the
upper limit of refradtion is traced.
“ Experiments on Glass in Polarised Light.'’’ By Prof.
S. P. Thompson, D.Sc.
Irregular pieces of glass can be tested for internal
strain by immersing them in a liquid of equal refradtive
power. Various specimens of tubing, rod, and thermo¬
meter tubes were examined in this way, all of which
showed defedtive annealing.
One piece of ordinary rod
bent zigzag produced remarkable effedts when rotated in
the liquid. Prince Rupert’s drops, a glass wedge, and a
model of the “ Regency Diamond ” showed vivid colours,
and the stems of broken incandescent lamps exhibited
various degrees of annealing.
Mr. Hilger wished to know whether paralled plates
had been tested, and with what result; for he had always
found pieces of shapes approaching to roundness to show
greater defedts than parallel plates. For this reason he
always cut his prisms and lenses from redtangular blocks.
Mr. Blakesley said that no perfedtly annealed thermo¬
meter had been shown, and he was anxious to know
whether any existed.
Mr. Wilson expressed a doubt as to whether it was
possible to anneal anything,'so as to be perfedtly free from
internal strain, and thought the adt of breaking rods and
tubes necessarily introduces strains.
Prof. Rucker asked whether the usual method of
detaching a mercury column for calibrating thermometers
produced any injurious effedt, but the author was unable
to speak decisively on the subject.

In answer to the President, Dr. Thompson said the
liquid used was a mixture of carbon bisulphide and alcohol.
His experience with parallel plates coincided with that of
Mr. Hilger. As an example of the remarkable effedts
which could be produced on glass by various methods of
cooling he diredted attention to the faCt that Prof. Exner,
of Vienna, had produced lenses having plane faces.
“ On a New Form of Standard Resistance Coil." By
Dr. J. A. Fleming, M.A.
Considerable difficulty has been experienced with coils
of the ordinary B.A. construdlion when immersed in water
or melting ice, due to leakage across the paraffin-wax
can, caused by condensation of moisture. To overcome
this, various forms have been tried, and the best yet
yet devised is made by winding the coil in the space
between two shallow annular casings, screwed together by
projecting flanges. The joint is formed by indiarubber,
and can be tested for leakage by immersing in water and
applying air pressure through a small testing tube. The
rising part of the terminal rods are enclosed in long brass
tubes soldered to the upper casing, and are insulated by air,
excepting at the top and bottom, where ebonite rings are
placed. The top ring forms a corrugated cap, and an
annular channel in its upper surface serves as a fluid
insulator. The wire, which is triple silk covered, is baked
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for some hours at a temperature above ioo° C., and then
soaked in anhydrous paraffin-wax containing about three
per cent of resin.

NOTICES OF BOOKS.
Laboratory Manual of General Chemistry: Including
Directions for Performing One Hundred of the More
Important Experiments in General Chemistry and
Metal Analysis, with Blanks and a Model for the same,
Laboratory Rules and Suggestions, and Tables of
Elements, Compounds, Solutions, Apparatus, and
Chemicals. Prepared for Use with any Text-book of
Chemistry, specially adapted to accompany “ Intro¬
duction to Chemical Science.” By R. P. Williams,
A.M. Boston : Ginn and Co.
The author of this book, without aiming at conciseness,
is scarcely master of the art of expressing himself clearly
in the fewest possible words. Thus, in the “ Rules and
Suggestions for the Laboratory,” he writes :—“ Never
put down a stopper when using a reagent bottle, but hold
it between the first and second fingers, and replace it as
soon as you are through using it."
How much more
simple would it have been to say, instead of the eight
words we have italicised, “ when done with ” !
The 10th rule does not seem intelligible. It reads :—
“ Pour only liquids or fine powders into the bowls,
always opening the jet at first to let the water run.” No
“ bowls ” or “ jets ” have been mentioned as among the
apparatus required.
In one of the experiments the
student is told to “ touch a drop of the filtrate to the
tongue.” Here space would have been saved by writing
“ taste a drop of the filtrate.” Speaking of sulphurous
acid, we find the direction 11 cautiously take the odour.”
Why not “ smell cautiously ?” These defects may seem
trifling, but when an author in pursuit of brevity uses
symbols and abbreviations to an unpleasant extent, it
seems strange that he should not use the most concise
expressions consistent with clearness.
The experiments, for the most part, are well selected,
and the rules for their performance are generally judicious.
We can scarcely say as much for the 1st, 2nd, and 3rd
experiments, relating to length, volume, and weight.
The power of guessing linear dimensions correCtly is of
much more use to the physicist than to the chemist.
Making a drawing of a glass measure, or, as the author
calls it, a “ graduate,” and of a cube 1 c.m. on a side, are
also curious laboratory experiments. Instructions in the
art of weighing are very essential for the student. But,
instead of attending to the most needful points, he is told,
e.g., to see if 1 grm. (of salt) can be piled on a one-cent
coin, to experiment with 5 grms. in like manner, and
lastly to make drawings of 1, 5, and 10 grm. weights.

The Metallurgy of Gold: A Practical Treatise on the
Metallurgical Treatment of Gold-bearing Ores, in¬
cluding the Processes of Concentration and Chlorina¬
tion, and the Assaying, Melting, and Refining of Gold.
By M. Eissler, Mining Engineer and Metallurgical
Chemist.
Formerly Assistant Assayer of the U.S.
Mint, San Francisco. London : Crosby Lockwood and
Son.
The author opens his subject with an account of the
mining operations in California after the exhaustion of
the placer diggings and the introduction of quartz¬
crushing.
The method fir§t adopted was simple and in¬
efficient. The quartz was taken out of the mine, pul¬
verised, and the gold extracted by amalgamation on
copper plates. Much of the gold hereby went to waste,
being washed away. As the lodes were worked to a
greater depth the difficulties increased, as the gold
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diffused through the quartz was no longer in a “ free ”
state, but entangled. The ores capable of treatment by
amalgamation alone are generally contained in that
portion of a gold-bearing lode which lies above the water¬
line. From such portions the rebellious elements have
been oxidised and leached out by the alternating adtion of
air and water, leaving the gold free and clean. Below
the water-line the gold is entangled in sulphurets in¬
capable of successful amalgamatiori.
The finethod at
present in use for such material involves concentration
for the removal of the useless matter, the amalgamation
of the free gold, and the extraction of the rest by chlorina¬
tion.
There is still, however, much room for improvement.
The author informs us that not more than half the gold
in the quartz is secured. The actual loss, alike in,
California and Australia, is at least 40 per cent. One of
the oldest and best authorities in California states that in
his operations gold has been taken up so fine that in dis¬
tilled water at rest it would not subside in less than from
five to ten minutes. In an adtual average of seven years’
work in Colorado, the assay value of the ore was £j 18s.
per ton, while the average value per ton extracted was only
about £3.
The total gold production of the State of California
since 1848 has been above £250,000,000, but it is esti¬
mated that a still larger quantity has been wasted in
milling and hydraulic mining.
According to the re¬
searches of Dumas, gold exists in iron and copper pyrites
partly as a double sulphide. The occurrence of gold in
limestone has been recorded only once.
After describing at great length the operations of
milling and amalgamation, and pointing out the con¬
ditions, the author refers to the observations and experi¬
ments of Prof. Skey as throwing a light upon the difficulty
experienced in extra&ing gold by amalgamation.
Sul¬
phuretted hydrogen renders gold non - amalgamate.
Hence Skey concludes that the natural surfaces of native
gold are covered with a thin film of gold sulphide.
The process of chlorination, with all the necessary
appliances, are described in full with the aid of the
necessary illustrations.
The two remaining chapters discuss the melting, re¬
fining, and assaying of gold, and the chemical examina¬
tion of gold ores.
We can strongly recommend this work to all persons
who are direcStly or indiredtly interested in gold-mining
and its kindred operations.

Handy Book of Medicine Stamp Duty, with the Statutes
and Appendices. By E. N. Alpe, of the Middle Temple
and the Inland Revenue Department, Somerset House.
London : Offices of the Chemist and Druggist.
If it be true, as we doubt not, that the intellectual edu¬
cation of any nation or any class is inversely as the
demand for patent, quack, or “ proprietary ” medicines,
Britain has little to boast of, and further, we do not seem
to be improving. The work before us probably owes its
existence to recent misunderstandings which occur
between pharmaceutists and the Inland Revenue Depart¬
ment. The former complain that the law and the practice
on this subjedt are obscure, and admit sometimes of
arbitrary interpretation. The Revenue officials seem to
think, on the contrary, that the rules governing the ad¬
ministration of this branch of the law are very simple and
comprehensible.
Hence the publication of this book
should do good service.
The subjedt, however, is eminently unpleasant. The
fulsome advertisements which we encounter on the walls,
in public conveyances, and in the press—especially in
religious journals—are a painful proof of public gullibility.
How is it that our Chancellors of the Exchequer do not
levy a heavier contribution upon a business at once so
lucrative and so inimical to the public well being ? A
list is given of the persons who hold or have held patents for
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quack medicines. It is worthy of note that some of the
most diligent advertisers do not figure in the list.

Chemical Laboratory Labels. Compiled by H. H. Symons,
F.R.M.S., F.C.S., F.I.C., &c. Idris and Co., Kentish
Town.
These labels are printed in a good bold type, and the eye

is not distradled by the presence of formulae and molecular
weights. For those who want such data to appear on
their reagent labels, they are printed separately and may
be subjoined. The names adopted will, to many chemists,
have an unfamiliar sound. The acids have disappeared,
and have become hydrogen chloride, hydrogen bromide,
&c.

Handbook of Sydney for the Use of the Members of the
Australian Association for the Advancement of Science.
Edited by W. M. Hamlet, F.I.C., F.C.S., Government
Analyst.
Sydney Meeting, 1888.
Sydney: Turner
and Henderson.
This little handbook contains, besides an introduction
from the pen of the editor, chapters on the climate, by the
Goverment Astronomer, H. C. Russell, F.R.S. ; on the
geology of the district, by C. S. Wilkinson, F.G.S.; on
the local botany, by J. FI. Maiden, F.L.S.,of the Techno¬
logical Museum ; an account of the mammals, by Dr. G.
Bennett, F.Z.S.; the marine fauna, by Dr. W. A. Haswell,
F.L.S., of the University of Sydney; the inseCts, by A.
Sydney Oliff, F.E.S., of the Australian Museum ; the
mollusks, by Dr. J. C. Cox, F.L.S.; commerce and
industries, by C. Lyne; and an itinerary, by the editor.
The birds and fishes, or rather the sections describing
them, have, the editor informs us, disappeared without
any fault of his own.
The mean annual temperature, as Prof. Russell informs
us, is only 62° 6', which does not exceed the mean of
Toulon and Barcelona.
But while Barcelona has a
summer temperature of 76'i°, and Toulon of 75'2, that of
Sydney is only 71*1°. In return, the winter temperature
of Sydney is 540, against 50° at Barcelona and 48-5 at
Toulon.
The list of excursions is tempting in its variety. One
of those suggested is a trip to the Sydney Sewage Farm
at Shea’s Creek. It is scarcely needful to say that in the
dry climate of Australia sewage-irrigation must be very
much more appropriate than in Britain.

The Annual Report of the Public Analyst appointed for
the Parish of St. George, Hanover Square, upon the
Articles Analysed during the Year ended March 25, i888<
By Charles E. Cassal, F.I.C., F.C.S., Public Analyst*
The articles which have been analysed include 47 samples

of dairy produce, 36 of condiments, 32 of cereals and
farinaceous matters, 24 of tea and coffee, and 12 of sugar,
forming a total of 151. Of these, 116 were genuine, 21
adulterated, and 14 of inferior quality, but which could
not be decisively called adulterated. On comparing these
results results with those obtained in the previous year,
1886—87, we see a distinct improvement, the genuine
samples having risen from 6rg to 76‘82 per cent, the
adulterated falling from 20 4 to i3-gx per cent, and the
inferior from 17^7 to 8'6i.
The samples of milk, if taken separately, show an im¬
provement. The “ genuine ” samples have increased from
20*S to 47’o6 per cent, the adulterated simultaneously
decreasing from 58'4 to 2g-4i per cent. The interior
samples, however, remain substantially at the same point,
being 20'5g per cent as against 20‘8 per cent in the
previous season. Mr. Cassal also remarks that many of
the samples which had to be regarded as genuine were by
no means of the best quality. It seems evident that milkdealers are learning how to keep within the letter of the
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law, and skim or water their milks down to the limit of
safety.
Legal proceedings were taken in seven cases.
One of the offenders escaped under the plea of “ warranty. ”
The fines inflicted in the other six cases amounted only
to a total of £8 ios., or less than 30s. each, a sum quite
insufficient to deter from future dishonesty.

The Annual Report of the Public Analyst Appointed for
the Parish of Kensington upon the Articles Analysed
during the Year ended 31st March, 1888. By Charles
E. Cassal, F.I.C., F.C.S., Public Analyst.
During the year in question 503 samples have been sub¬
mitted for analysis by the Inspectors under the ACt.
Of
these 229, or nearly one-half, were milk, 47 butter, and 28
coffee. On comparing the year’s results with those of
the two former years, we find fhe articles pronounced
genuine rising progressively from 487 to 53-0 and 72-2.
The adulterated samples have fallen from 34-5 to 28-0, and
finally to 153 per cent.
The “ inferior ” articles, on the
contrary, show no such improvement.
In 1885-86 they
were in per cent, in 1886-87 17 per cent, and in 1887-88
again 11 4i per cent.
Milk was, as usual, the worst article.
Of the 229
samples examined 62 were adulterated, in many instances
grossly so, in addition to 33 pronounced inferior and 7
abnormal. Even here, however, there is steady improve¬
ment.
The samples of milk other than genuine and
normal amounted in 1885-86 to 71^0 per cent, in 1886-87
to 62T4 per cent, and in 1887-88 only to 4474 per cent.
Small amounts of boracic acid were detected in seven
samples, and not a few of the samples are rightfully pro¬
nounced “ dirty,” containing mineral and vegetable debris
and epithelial scales.
Coffee still retains that bad position which it owes to
the late Sir C. Wood, who, from whatever motive, when
Chancellor of the Exchequer, first legalised the sale of
chicory in admixture with coffee. It is much to be regret¬
ted that the Sale of Food and Drugs Adt still allows highly
chicorised mixtures to be sold without the usual label
under the mendacious names “ Coffee as in France,” &c.
Mr. Cassal calls attention to a defect in the “ Margarine
Adt.” Salt or other preservative and colouring matter
may be added without any limitation either as to their
quantity or quality.
It is to be further regretted that magistrates not uncom¬
monly grant applications for adjournment in case of
perishable articles. It is very desirable that the importa¬
tion and sale of substances used for adulteration and not
having any legitimate application should be interdidted.
As an instance we may mention olive stones, whole or
ground.

CORRESPONDENCE.
WARNING

TO

2 55

Another tale is that he is awaiting remittances from his
own country to enable him to proceed to Huddersfield,
where he has promise of an appointment; but as he
repeats the self-same story at long intervals of time, the
fadt of imposture is perfectly clear.
His last and latest
scheme is to approach the London members of the Zurich
and German Chemical Societies, producing the printed
lists of membership to help his enquiries, and telling off
one chemist against another as having aided him in his
(temporary) difficulties.
Your second writer, “Analyst, F.I.C., &c.,” says he
began his tricks in Scotland in the summer of 1887, anc^
concludes his letter by expressing “ the hope that this
correspondence will warn others, and enable them to
hand him over to the police.” This may now be done, for
there is a Bow Street warrant out against him. Fifteen
months is a long time for a suffering profession to put up
with the barefaced rascality of this young Teuton. Age
about 27, height 5 ft. g in., slim figure, slight moustache,
no beard ; hair rather dark and parted near the middle ;
wart on forehead, above the left eye; for breast-pin he
sometimes wears a cheap imitation of a 20-mark piece.
He claims to be a Ph.D.; speaks English with a decidedly
German accent; respectable in appearance, with black
cloth overcoat and round-shaped felt hat.
Generally a
chemist, but has been known to pose as an engineer.—I
am, &c.,
Another F.I.C.
London, November 19, 1888.

SULPHUR IN IRON.
To the Editor of the Chemical News.
Sir, —In reply to Mr. L. Speyer’s criticism on my note

entitled “The Dissolution of Sulphur and Phosphorus”
(Chem. News, vol. lviii., p. 177J, I would state, in the
first place, that Mr. Speyers is evidently unfamiliar with
eleCtro-dissolution, and at once condemns it, as he states,
as being plausible, although he does not even state whether
he has ever performed such an experiment. Secondly,
his statement with respeCt to the liberation of sulphur is
incorrect.
It is true that by aCting on a saturated sul¬
phide, by the aid of a powerful electric current, sulphur
may be liberated, but exactly a reverse action is observed
when iron containing only small quantities of sulphur is
operated upon.—I am. &c.,
H. N. Warren.
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Note.—Alldegrees of temperature are Centigrade unless otherwise
expressed

CHEMISTS.

To the Editor of the Chemical News.

Compt'es Rendus Hebdomadaires des Seances de VAcademie
des Sciences. Vol. cvii., No. 19, November 5, 1888.

Sir,—Shortly after the appearance of your lettters of
warning, published on the 13th and 20th of January last
(Chem. News, vol. lvii., pp. 23
and 30), I had an
opportunity of seeing the German impostor therein
described.
Between then and now many of my friends
have been vidtimised, but not yet myself.
Some of us are
familiar with his personal appearance from the fadt of his
not keeping a good account of the places or persons upon
whom he has called, and we notice that he is continually
changing his name, sometimes even two or three times a
day.
Just lately he is again busy at his tricks, having
netted several pounds from unsuspedting sympathisers of
my acquaintance in London, who were ready to help him
on bis way back to Germany, where he never goes.

The Occlusion of Gases in the Electrolysis of
Copper Sulphate.—A. Soret. — The author finds that
electrolytic copper always contains a certain quantity of
gas, consisting almost exclusively of hydrogen. It retains
a little carbonic acid and a very small quantity of carbon
monoxide. There exists a certain relation between the
quantities of occluded gas and the conditions of tempera¬
ture and acidity at which the deposit, has been obtained,
conditions which are again related to the malleability of
the metal. This internal gaseous atmosphere is conse¬
quently variable, and the quantity of 4^4 vols., found by
Lenz, holds good for merely the particular conditions of
his experiments.
This number corresponds to a very
brittle deposit, and is one of the highest observed. The
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hydrogen is never combined with the copper, but merely
occluded.

mentions this method, and refers for the details to Annalen
der Physik und Chemie (xxxi., 1040).

On Homo-pterocarpine and Pterocarpine obtained
from Santal Wood.—P. Cazeneuve and L. Hugounenq.
—The authors adopt to these two compounds the
respective formulae C24H2406 and C^oH^Og.

Changes in the Weight of Bodies on Variation of
the Hygrometric Condition of the Surrounding
Space.—G. Papasogli (L'Orosi).—The author examines
if the watery vapour which condenses on dried substances
during weighing is indicated by a sensitive balance. He
found that if the doors of the balance-case are kept open
whilst weighing a dried substance, a perceptible increase
of weight ensues. Pulverised substances, dried over sul¬
phuric acid, take up from 1 to 3 m.grms during the time
of weighing (three to six minutes).

On a Body, at once Acid and Base, contained in
Cod-liver Oil (Morrhuic Acid).—Arm. Gautier and L.
Mourgues. — The compound in question has the com¬
position C9HI3N03, and differs from tyrosine merely by
containing two more H. The acid exists in the oils in
the form of a complex and unstable body, behaving like
the ordinary lecithines, being decomposed if heated in
presence of acids or alkalies, liberating glycerin, phos¬
phoric acid, and a complex acid. It belongs to the pyridic
series.
On Yaraque, a Fermented Drink used by the
Savage Tribes of the Upper Orinoco.—V. Marcano.
—The basis of this preparation is cassava. The fadl of
a mould whose spores adt as an alcoholic ferment, though
exceptional in temperate climates, appears very general
under the tropics.
Study on the Analysis of Brewer’s Yeast—M.
Martinand.—The quantity of maltose left untouched after
six days at 250 by Saccharomyces ellipsoideus differs so
widely from that left by S. cerevisice that these two fer¬
ments cannot be confounded.

Zeitschrift fur Analytische Chemie.
Vol. xxvii., Part 5.
What is the Value of the Recent Quinine Tests ?
Experiments towards a Fundamental Treatment of
the Question.— W. Lenz.— This voluminous treatise
does not admit of abstraction.
Action of Hydrogen Sulphide upon Arsenic Acid.
—Le Roy W. McCay.—If a slow current of sulphuretted
hydrogen is passed into the solution of an alkaline
arseniate, acidulated with sulphuric or hydrochloric acid,
and heated to 70°, there is formed, along with some pentasulphide, a larger or smaller quantity of free sulphoxyarsenic acid, which, under the influence of the strong
mineral acid, is split up into arsenious acid and sulphur.
The arsenious acid thus formed is immediately attacked
by the sulphuretted hydrogen and thrown down as arsenic
trisulphide.
Determination of Ash.—F. A. Fliickiger.—The sub¬
stance in question is heated so slightly in a roomy
platinum or porcelain crucible that it is carbonised with¬
out flame. It is convenient to cover the capsule with a
net of platinum wire. When the emission of vapours has
ceased it is let cool, an abundance of water is added to
the spongy carbon, and it is perfectly dried on the waterbath. When this is effected it is again heated very gently
(to prevent loss), and the temperature is raised very
gradually. In general the carbon smoulders away very
rapidly ; but if not, the treatment with water is repeated
and the ignition begun again.
£ Determination of Albumen
Schauman.—Already inserted.

in

Urine.— Dr.

H.

Apparatus for Generating Chlorine.—A. Vosmaer.
—The apparatus cannot be intelligibly described without
the accompanying figure. The author states that chlorine
thus obtained is free from oxygen.

The Absorption
of
Gases by Petroleum. —
St. Gniewosz and Al. Walfiscz [Z. Physik. Chemie).—The
coefficient of absorption of petroleum for oxygen and many
other gases is much higher than that of water.
The
authors conclude that the superstratification of aqueous
liquids with petroleum in order to preserve them from
oxidation is illusory.
A New Form of Photometer.—W. Grosse.—A mere
reference to the Zeitschrift fur Instrumentenkunde.
Electrolytic Apparatus.—Various arrangements due
to W. H. Herrick (Journal of Analytical Chemistry) and
N. von Klobulow (Journal fir Praktische Chemie).
A Mercury Valve in place of Glass- and PinchCocks.—C. Reinhardt.—This appliance is especially for
use with burettes containing stannous chloride.
The
lower end of the syphon tube is allowed to dip in a small
cylindrical vessel of vessel of mercury. Above the level
of the mercury is a lateral tube bent slightly downwards,
and serving for the outflow of the liquid. The mercury
vessel is suspended by means of a bayonet-point to a
thickened part of the syphon, and can be lowered when
the syphon begins to adt.
Self-aCting Apparatus for Washing Precipitates.
—A. Wahl (Chemiker Zeitung).—A flask is closed with a
stopper having three perforations, one of which admits a
syphon having its opening over the filter, whilst the
shorter limb reaches down to near the bottom of the flask.
Through the second perforation there enters a tube for the
supply of water, regulated by a screw pinch-cock. The
third orifice admits a tube open at both ends for the
escape of air.
The Determination of Ammonia.—Th. Schlosing.—
From the Comptes Rendus.
The Direct Precipitation of Nickel in Presence of
Iron.—Thomas Moore.—From the Chemical News.
Analysis of Nickel Silver.—Thomas Moore.-^From
the Chemical News.
Separation of Lead from Bismuth.—H. Hermann.—
From the Journal of Analytical Chemistry.
Separation of Tin and Antimony.—Ad. Carnot.—
From the Comptes Rendus.
The Soda-lime Method for the Determination of
Nitrogen.—W. O. Atwater and C. D. Woods.—From
the American Chemical Journal.
The Stalagmometer, an Instrument for Deter¬
mining the Proportion of Fusel Oil in Spirits, Deter¬
mination of Alcohol and Acetic Acid.—J. Traube.—
This paper requires the accompanying figure.
A Further Method for the Bacteriological Examina¬
tion of Air.—Dr. Percy Frankland.—From the Philo¬
sophical Transactions.

Determination of Dry Matter in Syrups, &c.—M.
Salicylic Acid for the Preservation of Standard
Courtonne.— The author weighs about 2 grms. of the
Solutions.—Hugo Borntrager.—The author finds that a sample into a small flask, heats the flask for a few
standard solution of sodium thiosulphite was preserved I minutes in the water-bath, and exhausts the flask with
unchanged for six weeks by the addition of a little salicylic
the air-pump, still heating. Desiccation is effected in
acid. He ascribes the decomposition of many normal
thirty minutes, giving a constant result.
solutions to micrococci in the distilled water.
Detection of Methylic Alcohol in Etbylic Alcohol.
The Rate of Evaporation as a Measure for Vapour— J. Habermann. — A modification of the CazeneuvePressure.— W. Muller-Erzbach. — The editor merely
Cotton permanganate process.
In order to eliminate
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from commercial alcohol or brandy certain impurities
which, though not identical with methylic alcohol, have
a similar reducing action, Habermann shakes up 30 to 40
c.c. of the sample with 20 c.c. of the purest olive oil in a
parting-funnel. The shaking must not be violent, but
protracted. It is then let stand quietly until the fatty
oil has separated from the alcoholic-aqueous liquid. The
oil is poured off and the alcoholic-aqueous liquid, with 20
c.c. more oil, are again put in the funnel, ana the process
of shaking and separation is repeated, as above, and the
alcohol freed from the oil is then passed through a double
filter, well wetted. The clear filtrate has no smell of an
ethereal oil, and, if no sugar is present, it can be at once
examined for methylic alcohol by the process of Cazeneuve
and Cotton. If sugar is present it is got rid of by means
of distillation, the distillate being taken for examination.
Resistance of Materials to Frost.—Ad. Blumcke.—
The author places cubes of the material in question,
covered with distilled water, under the bell of an airpump. On evacuating, the pores of the material are filled
with water. It is then exposed to the action of a freezing
mixture in a peculiar apparatus. The smaller the weight
of the particles which a cube loses after a given number
of freezings, the greater is its resistance to frost.
Recognition of Sulphonal.— M. Scholvien.— Pure
sulphonal melts at i25-5, dissolves in 15 parts boiling
water and 500 parts water at 150. It dissolves in 2 parts
of boiling alcohol, in 133 parts alcohol, 133 parts of ether,
and no fifty per cent alcohol, all at 150. Besides deter¬
mining the melting-point, it should be examined for sul¬
phuric acid, potassium, and manganese.
Detection of Phenacetine in Acetanilide.—If the
hydrochloric solution is diluted with 10 vols. water and a
few drops of a 3 per cent solution of chromic acid are
added, the liquid becomes of a ruby-red if phenacetine is
present. If the acetanilide is pure the solution remains
yellowish.
Direct Detection of Chloral or Chloroform in
Liquids.—C. Schwarz.—If a solution of resorcine con¬
taining traces of chloral hydrate or chloroform is heated
to a boil with excess of soda-lye there is formed a red
colour, which disappears on acidulation and returns on
the addition of an alkali. If o-i grm. chloral hydrate or
chloroform is heated with an excess of resorcine (o-3 grm.)
and very little soda-lye to a strong boil, there is produced
a yellowish red liquid which, even when extremely diluted,
shows a splendid yellowish green fluorescence.
The Atomic Weight of Gold.— G. Kriiss, T. E.
Thorpe, P. A. Laurie, and J. W. Mallet.—Kriiss obtains,
as the mean value, 196‘64; Thorpe and Laurie give
Au = ig6’852 (0 = i5’g6), and Mallet, whose researches
are not completed, considers all these figures too low.
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in Queen s Gate as soon as the necessary stands and
fittings are completed.
Royal Institution.—The next Course of Christmas
-Lectures adapted to a juvenile auditory will be given by
Professor Dewar, F.R.S., the subject being “ Clouds and
Cloudland. ’ They will begin on December 27.
During
the recess the staircases leading from the gallery of the
theatre have been considerably altered in order to facili¬
tate more speedy egress.

NOTES
*

AND

QUERIES.

Our Notes and Queries column was opened for the purpose of
giving and obtaining information likely to be of use to our readers
generally. We cannot undertake to let this column be the means
ol transmitting merely private information, or such trade notices
as should legitimately come in theadvertising columns.

uiazes tor Earthenware.—Can any correspondent tell me title,
author, and cost of a good book on Glazes and Glazing for Earthen¬
ware, such as terra-cotta, white ware, &c.—W. J. Cooper.
Earrings.—fn “ The Correspondenee of the Right Honourable
sir John binilair, Bart , ’ vok 11 , p.309 (London, 1831), writing on
Vienni and the state of society there in 1786, the following passage
occurs .— ‘ 1 he dust likewise occasions complaints in the eyes; numbers ol men on that account wear earrings, which they insist are
good for the eyes ; the hole in the ear and the weight of the earring
drawing any humour in the eyes to those parts.”
Will any contri¬
butor, foreign or otherwise, kindly inform me whether this theory
mentioned by Sinclair regarding the beneficial effect of earrings in
reference to men’s sight in Vienna has ever been criticised in any
German chemical or medical publication of that metropolis, giving
also the name of periodical and date ?—Maria Tibus.

MEETINGS

FOR

THE WEEK.

Monday, 26th.—Medical, 8.30.

-

Sooiety of Arts, 8. (Cantor Lectures). “ Light and
Colour,” by Capt, W. de W. Abney, F.R.S.
Tuesday, 27th.— Institute of Civil Engineers, 8.
Royal Medical and Chirurglcal, 8.30.
Wednesday. 28th—Society of Arts, 8.

“ The Phonograph,” by Col.
Gouraud.
Friday, 30th.—Royal, 4. i Anniversary).
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CHARGES

MISCELLANEOUS.
Department of Science and Art.—Mr. W. Crookes
has presented to the Department of Science and Art a
collection of 68 radiometers and similar instruments for
permanent exhibition in the Science Galleries of the
South Kensington Museum. They illustrate the steps by
which Mr. Crookes was led to the construction of the
radiometer, and to the production of motion and of phos¬
phorescence by streams of electrified molecules in higli
vacua.
Many of the instruments are of the greatest
historical interest.
Among them is included the first
radiometer, with many others which are described in Mr.
Crookes’s papers in the Philosophical Transactions of the
Royal Society. Nearly all are in working order, and will
be of great use in illustrating lectures to students in the
Normal School of Science at South Kensington. The
collection will be on view in the galleries of the museum
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WEGELIN AMD HUBNER,
E. Hiibner’s Patent, No. 37,746,

Scum-Pumps
v

with increased effedt through abolishing the noxious spaces; best
Air-Pump for Compression and Evacuation ; useful effedl up to 90
per cent with Steam power or driven by Belt.

Filter Presses and Monster Filter
Presses,
with or without Washing Apparatus, with Heating Attachment,
with Attachment for Filtration with Exclusion of Air ; in Wood,
Iron, or Bronze every desired size

Experimental Filter Presses
in Wood, Iron or Bronze.

driven by Steam or Belt,with Automatic Regulation of Pressure,
or without same for feeding Filter Presses.

Steam Engines
with or without Cut-off Arrangement; with Rider Cut-off
pound Steam Engines.
From 2—150 horse-powerj

Steam Pumps & Transmission Pumps,
horizontal, vertical, mounted on column, Wall Pumps, Pumps for
Deep Wells, any size, for Water, Lyes, Saline and Muddy Liquids.
“ Pump Cylinder in Iron or Bronze.”
“ Several Hundred different Patterns for Selection,”

Membrane Pumps
worked by Steam, Transmission or Hand, in Iron, Bronze, or
Hard Lead, for raising Muddy, Sandy, Acid, or Saline Liquids,
any size desired.

Ice Machines.
Complete Freezing and Cooling Plant and Parts thereof,
i.e., Refrigerating-Worms, Ammonia-Pumps, Cocks, &c.
Also Small Ice Machines for Families, Laboratories,
Farms, Ships, &c.

Hydraulic Presses and Pumps.

F. & M. LAUTENSCHLAGER,
ZBZEZEaLIUNT

STR»,

Steam Water Pumps,

Compressors driven by Steam or Belt,
for Liquefying Carbonic and Sulphurous Acids.

Extraction Apparatus,
for Extraction (cold or hot) with Benzol, Sulphuret of Carbon
Ether, Alcohol, Acetone, Water; In Iron or Copper. (Extraction
Experiments carefully conducted in our Laboratory if desired),

Laboratory Extraction Apparatus.
Montejus
in Cast or Wrought-iron, either lined with Lead or not.
Montejusfor Sulphuric Acid, Mixing Vessels, Stills, Pans,
and Steam Boilers.

Complete Plant
for Chemical Manufactories, Colour Works, Glycerin
Refineries, Resin Distilleries, Paraffin Works, Tar Dis¬
tilleries, Extract Works.
feiT-

Price Lists. Drawings, Descriptions, and Highest
References for our above-named Specialities on
Application. _<ST8

THOMAS FARMER

&

CO.,

(Established 1778),

DUNSTER

ILL.

MANUFACTURERS AND CONSTRUCTORS OF CHEMICAL,
BACTERIOLOGICAL, TECHNICAL, AND MICROSCOPICAL
APPARATUS.

Com¬

newest, most approved Construction, taking up little room, and
especially suitable for placing in Wells, with great efficiency; up
to largest sizes.

Filtration Experiments, if desired, carefully conduced in
our Laboratory),

ZIEGEL

FOUNDRY.

NICKELS & Co., 150, Holborn, London, E.C.

Dry Slide Air-Pumps.
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Halle-on-Saale,

MACHINE WORKS AND IRON
Representatives:

Chemical News,

HOUSE,

MARK

LANE,

LONDON,
MANUFACTURERS OF

PURE SULPHURIC ACID,
PURE & COMMERCIAL NITRIC ACID
PURE HYDROCHLORIC ACID.
Wholesale Price List on application.

yy ILLIAM

FOX,

Analytical

Chemist,

LABORATORY:
4, GREAT TOWER STREET, LONDON. E.C.
Analyses of Oils, Pigments, Varnishes, &c.

PETROLEUM JELLY,
EQUAL TO AND CHEAPER THAN VASELINE,

SANITARY

FLUID

AND

SHEEP

'

DIP,

THE CHEAPEST AND BEST DISINFECTANT.
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PAPERS.”

If we read the accounts of the meetings of foreign
scientific societies we find it not unfrequently stated that
M. A.B. or Herr X.Y. demanded that a “ sealed paper,”
which he had deposited with the secretary some time ago,
should be opened and read. This is accordingly done, and
M. A.B. or Herr X.Y. aforesaid, is sometimes, in con¬
sequence, proclaimed to have been the “ first and true
discoverer ” of some novel fadt or of some important
generalisation. It not unfrequently happens that such
fadt or generalisation has been come upon or arrived at
by some other savant, who, of course, has been in complete
ignorance of the contents of the mysterious document, but
now finds that he has been anticipated.
How this custom of depositing “ sealed papers ” has
sprung up it is not hard to conjedture. An investigator
in any science may have come upon the track of some
phenomenon or some conclusion, but from lack of time,
of materials, or of facilities of other kinds, he may be un¬
able to follow up the clue which has thus come into his
hands. To secure his rightful claim he therefore sends
in to some society a “ sealed paper” containing a sketch
of his results. Should anyone else take up and work out
the subjedt, the depositor is always thus enabled to claim
priority.
Now, so far little harm is done. But, unfortunately, the
system of “ sealed papers ” lends itself to a serious abuse,
which we will endeavour to explain. In research, whether
in chemistry or some other science, we often reach a point
where two—or more — alternatives present themselves.
Let it be the valency of one of the less known elements, the
produdt of a certain readtion, or the constitution of a
newly-discovered compound. We may be fairly certain
that one of the alternatives must be true, but to find out
which is the one may require a course of prolonged and
delicate experimentation. Such experimentation the con¬
scientious chemist cheerfully undertakes, or else frankly
leaves the task to others. But, if he is more mindful of
his own kudos than of the progress of science, and craves
to reap where another has sown, he finds the sealed paper
supplies him with the means.
He writes down each
alternative in a separate paper, seals them up, and
numbers them, carefully noting down the contents of each,
and then hands them in for safe keeping to the Council of
some Society.
Months, or perhaps years, may elapse,
and the papers still slumber in their pigeon-holes, their
contents known to no man save the depositor. One day
a memoir is read before some other society, or appears in
some other journal, fully and finally solving the question
at issue, and its author obtains due credit. But now steps
forward the depositor, and requests that “ sealed paper ”
No. 2, deposited on such a date, be opened and read. In
this paper our hero is found to have anticipated the result
which has just been given to the world, and goes off in
triumph. True, his announcement may be couched in
language more oracular than explicit. True, also, that
his co-discoverer has worked in perfect independence.
Still, the depositor obtains credit which is not justly his.
As for the other sealed papers, which had been prepared
in case some other alternative had been demonstrated,
they may remain for ages in the desk of M. le Secretaire.
Indeed, we believe that in some cases the depositor may
have them destroyed unopened.
Now, there is a method in common use, both in Britain
and in Germany, which answers every good end of the
sealed paper, without lending itself to the above-
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mentioned abuse.
The savant who thus comes upon
some novel phenomenon, which he has not time to work
out in detail, simply reads a preliminary notice, and adds
that he either reserves the further investigation of the
subjedt to himself, or, that his time, &c., not permitting
him, he hands it over to his colleagues. By this plan all
rights are secured and no wrongs are facilitated.
As we hear of attempts made to introduce the “ sealed
paper ” system into this country, we shall be happy to
hear the views of our readers on the question.

THE

SENSIBILITY

OF

EARTH-NUT

OIL

TO

HEAT WHEN ELECTRIFIED.
By

THOMAS

T.

P.

BRUCE

WARREN.

When working on the eledtrical resistances of the fixed
oils, a short time ago, I found that earth-nut oil (Arachis
hypogea), when eledtrified, became so extremely sensitive
to heat, that evqry precaution was necessary to avoid
changes of temperature when testing.
The apparatus used was designed for measuring the
resistance corresponding to unit volume.
Two fixed parallel silver plates, insulated from each
other, were placed in a test-tube, and the oil afterwards
poured in. The galvanometer defledtion was noted in the
usual way, the tube being slightly held between the
fingers.
The defledtion increased, whereas the same oil,
tested in the cylindrical form of apparatus, gave a
defledtion which decreased on prolonged contadt with the
battery. The difference could only be accounted for by
the warmth of the fingers reducing the resistance.
The tube was then wrapped with several layers of
cartridge paper, and held in a cork fitting into an ordinary
hydrometer glass, the annular space between the two
glasses was filled in with layers of paper, coiled round the
tube. The whole arrangement was allowed to stand in
the neighbourhood of the galvanometer for twenty to
twenty-four hours before testing. The behaviour of the
oil now was similar to what it had been when tested in
the cylindrical form of apparatus.
The following experiments were made with a view of
ascertaining how far the warmth of the fingers had con¬
tributed to the previous result.
On slightly touching the
outer glass the defledtion rose, and continued rising as
long as the glass was touched; on clasping the outer
glass the defledtion increased rapidly, and, curiously, the
defledted position was permanent on removal of the hands.
Experiments were made to ascertain if these effedts were,
in any way, due to indudtion, with negative results. A
lighted wax vesta was held about twelve inches from the
cylinder, with the same result which was found by clasping
with the hands, though in a less degree.
To realise the significance of these results, it is im¬
portant to bear in mind that the annular space between
the two glasses was nearly half an inch, and this was
well filled in with a medium impervious to the rapid trans¬
mission of heat.
In this case the outer glass, touched
slightly with the finger, showed the same instantaneous
result.
Even the very best solid condudtors, such as copper or
silver, do not show this remarkable behaviour to heat. It
is no exaggeration to say that a mere fradtion of a degree
of temperature is rendered instantly visible.
An important and interesting question opens up,
whether electrification increases the susceptibility of bodies
to heat ? At any rate, no other oil behaves in so pro¬
nounced a manner, but a mixture containing earth-nut oil
shows this susceptibility in a degree proportional to the
quantity present.
A few practical applications may arise from this,
notably the construdtion of an eledtrical thermometer,
when we consider the time required for heat to permeate
a thin layer of indiarubber, gutta-percha, varnishes, &c.
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THE FORMATION OF OXYGEN FROM
MANGANESE

PEROXIDE AND

POTASSIUM

CHLORATE.
By V.

H.

VELEY.

As regards the communication of Mr. H. N. Warren
(Chemical News, vol. lviii., p. 247), I would wish to
point out that in a recent paper “ On the Conditions of
the Evolution of Gases from Liquids” (Phil. Trans., 1888
(1), 271), I have shown that substances, in their nature
chemically inert, promote the evolution of oxygen from
potassium chlorate. Thus, in a comparative experiment,
into the details of which it is not necessary to enter, it
was ascertained that the presence of as small a quantity
as one per cent of precipitated barium sulphate in the
potassium chlorate caused an increase in the rate of
evolution of oxygen from the salt. Further, it was noted
that, whereas oxygen was given off from a mixture of
potassium chlorate and manganese peroxide at a tempera¬
ture below the point of fusion of the salt,yet, under the same
conditions, little or no gas was given off from a similar
mixture of potassium chlorate and barium sulphate. Thus
the two phenomena differ in degree ; doubtless they result
from different causes. The former is in accordance with
other observations by Mr. Vernon Harcourt and myself
on the effedt of finely-divided particles in promoting the
evolution of gases from liquids. As regards the latter,
the effedt is the result of mixed causes, viz., the finelydivided state of the manganese peroxide, and the chemical
interadtion between it and potassium chlorate.
It is generally stated in the text-books that the
efficiency of manganese peroxide is due to the alternate
formation and decomposition of potassium manganate.
But this view has not, so far as I am aware, been
supported by any experimental evidence. It would appear
more probable that the comparatively unstable manganese
dioxide, viz., the substance represented by the chemical
symbol Mn02, is alternately formed and decomposed.
The experiments of Mr. Pickering and myself (journal of
the Chemical Society, 1879, 659; and 1880, 585) have
established that manganese peroxides, containing a pro¬
portion of oxygen less than that required for the atomic
ratio Mn : 02, absorb oxygen, when heated to 160'’ to 200°,
and yield it up again at a higher temperature.
This
alternate absorption and evolution of oxygen under the
conditions of temperature required may account for the
peculiar effedt of manganese peroxide. The efficiency
of litharge may equally be due to the alternate formation
and decomposition of the dioxide.
It would be interesting to compare the relative effedts
of the various metallic oxides stated by the text-books to
be efficient, as also to confirm the statement that these
oxides are unaltered at the end of the readtion. We are
even now in the dark as to the explanation of this
chemical change, which is generally the first presented
to a beginner in the study of chemistry.
University College, Oxford
Nov. 20,1888.

NOTE

ON

IN

COCA

INDIA.

By C.J. H. WARDEN, M.D., F.R.C.S.
(Continued from p. 251.)

In addition to the samples, the composition of which I
have given in Table No. I., I also examined two lots of
leaves grown at Amgoorie, Assam ; one sample, which I
shall designate A, was treated like the tea leaf and allowed
to ferment one hour after rolling, before it was dried ; the
other sample, B, was dried at once after rolling.
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Moisture.

Ash.

Alkaloid

4*36
6-47

9-83
—

°'4I9
0-445

The charadter of the ethereal extradt yielded by these
samples differed in no wise from the extradts yielded by
samples of leaves which had been dried by simple exposure
to heat. In both the samples the ethereal extradt possessed
in a marked degree the physiological adtion of cocaine
when applied to the tongue.
In order to determine whether or not the process of
assay I had adopted was a cause of the non-crystalline
charadter of the alkaloid, I tried a variety of experiments.
In Squibb’s process heat is employed to evaporate the
alcoholic extradt of the leaves, and the fluid is always
strongly acid in readtion : to render the alcoholic solution
as free from acid as possible, I added oxide of magnesia
before evaporation. The extradts, however, obtained did not
differ from those yielded by the ordinary process. I may
mention here that in all my estimations a very low tem¬
perature was used for driving off the alcohol. The water
in the water-bath being kept at from 70° to 8o° C., and
the capsule containing the liquid not being in contadt
with the steam, but merely placed on the closed metal
top of the bath.
But low as this temperature was, in
some experiments I avoided the use of heat altogether in
the extradtion of the alkaloid by percolating the leaves
with water acidulated with sulphuric acid, and treating
the percolate with ether and carbonate of soda in the
usual way.
The ethereal extradt obtained by using this
process also failed to crystallise spontaneously. In cer¬
tain experiments I used acetic acid for acidifying the
alcohol employed for percolating the leaves, but the
ethereal extradt also failed to crystallise. These experi¬
ments appeared to me to be sufficiently exhaustive to
indicate that it was not the method of extradtion employed
which prevented the alkaloid from crystallising. I have
already indicated that in curing the leaves heat was used,
and it appeared to me that possibly the temperature em¬
ployed might have been sufficiently high to cause decom¬
position of a portion of the alkaloid present in the leaves.
In order to test the corredtness of this supposition, I ob¬
tained from Mr. Blechynden a sample of fresh leaves
grown in the Society’s Gardens at Alipore. These leaves
were plucked in the morning, and when received by me a
few hours later were still perfedtly green. I divided the
sample into three portions—one portion, A, was reduced
to pulp and extradted with alcohol, &c., in the usual way.
The second portion, B, was first partially dried by being
exposed to the air in the laboratory for four days, the
temperature varying between 85° and 90° F. The leaves
were then placed in a water-oven and heated to ioo° C.
for six hours. The remaining portion, C, was dried under
a hot plate at a temperature of 770 C., with free exposure
to air. The results obtained on analysis are shown in
Table No. V.
Table No. V.
Moisture.

Ash.

..

66-09
1-27

••

3'14

3*09
—
—

Sample.

A ..
B ..
C ..

ERYTHROXYLON

GROWN

A sample
B
,,
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..

Total
alkaloid.

0-330
1-004
ro35

Total alkaloid
calculated on
anhydrous
leaves.

°’973
I'OI
I-o6

In sample B the ethereal extradt was of a much darker
colour than that yielded by the other two samples;
physiologically there was no difference as far as I could
ascertain between the different extradts.
The ethereal
extradt from the sample in which the undried leaf pulp
had been used, had an odour not unlike that of Indian
hemp extradt, which was very marked, and which was to
a considerable extent absent from the other extradts.
These three extradts, however, all failed to afford any in¬
dication of crystallisation. I made several experiments,
using alcohol, chloroform, &c., as solvents for the ethereal
extradt, in the hope of obtaining a crystalline alkaloid,
but with negative results.
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The ethereal extradts obtained in the course of my ex¬
periments were easily soluble in dilute hydrochloric acid,
but the hydrochloric acid solution also failed to afford on
spontaneous evaporation a crystalline salt.
Certain
samples of the hydrochlorate of cocaine solution I dried
over concentrated sulphuric acid, a transparent faintly
yellow varnish-like mass was the result, which was
decidedly hygroscopic on exposure to air.
Other samples
I evaporated on a water-bath at a low temperature, also
with negative results, as far as a crystalline produdt was
concerned. I found, however, that by using the full heat
of a water-bath and constantly stirring the solution, that
a sticky mass was obtained which on cooling was orittle
and could be rubbed to a powder ; but this powder was
hygroscopic, and a short exposure to air was sufficient to
convert the powder into the original sticky varnish-1.ke
body.
In a paper by Dr. Howard in the Pharmaceutical Jour¬
nal, to which I have already referred, a method is de¬
scribed for the separation of cocaine from the amorphous
matter of an alkaloidal nature with which it is stated
often to be associated by means of platinic chloride. Ac¬
cording to Howard platinic chloride precipitates both
cocaine and the amorphous alkaloid, but while the double
chloride of cocaine and platinum forms a salt soluble in
water at 8o° C., the amorphous platinum compound is
insoluble under similar treatment.
On analysing these
platinum compounds Howard obtained ig*i6 per cent of
platinum from the soluble salt, and 18*54 per cent of
platinum from the insoluble compound. The percentage
of platinum obtained from the soluble platinum salt
corresponds fairly with that which should he yielded by
a salt having the composition (CI7H2IN04HCl)Pt2Cl4,
and Howard states that the base giving the soluble
platinum salt is cocaine. The base, on the other hand,
obtained from the insoluble platinum salt is described as
being extremely bittgr, gives no crystallisable hydro¬
chlorate, and produces no anaesthetic effects. It is not
the hygrine described by Lossen, because that base affords
a hydrochlorate which crystallises freely, has no bitter
taste, and gives a platinum salt which is decomposed by
heating the liquid. Howard on these data concludes that
the base giving the insoluble platinum salt probably con¬
tains three atoms more of carbon than cocaine ; and that
amorphous cocaine has no existence, but is a solution of
cocaine in the base above described. In order to test the
correctness of the views advanced by Howard, I made
some experiments with the platinum salts of the alkaloids
extracted from the coca leaves. And first as regards the
solubility of the two platinum compounds : I found that
even using water at 150 C. for washing the precipitate
produced by platinum chloride in a hydrochloric acid solu¬
tion of the bases, it was practically impossible to deter¬
mine at what point to stop washing the precipitate, for
on using a large volume of water, very little insoluble
residue was left on the filter.
I prepared a solution of
the ethereal extract of the leaves in dilute hydrochloric,
taking care to avoid an excess of acid being present in
the liquid ; this solution was precipitated with an excess
of platinum chloride, and largely diluted with water. The
solution was then filtered, and the residue on the filter
well washed with water.
The filter with its contents
was dried over sulphuric acid in vacuo; the platinum salt
yielded on analysis the following percentage of metallic
platinum :—o*ogg2 grm. gave 0*0186 grm. platinum, equal
to 18*75 of platinum calculated on the salt. A second lot
of ethereal extract, treated in the same manner, gave a
platinum salt which afforded the following percentage of
platinum on ignition :—
I.
II.

0*1776 grm. gave o,0336 grm. platinum.
0*2420 ,,
,, o 04^0 ,,
,,

These results are equal to i8*gi and ig per cent of
platinum respectively calculated on the salt.
The three
analyses of the insoluble platinum salt agree fairly, and
give a mean of 18 88 per cent of platinum in the compound.
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In order to determine the composition of the soluble
platinum salt I recovered the base from the filtrate and
washings of the insoluble platinum salt, by adding am¬
monia and agitating with ether.
The ethereal extract
was neutralised with hydrochloric acid, and precipitated
with platinum chloride, from a concentrated solution.
The precipitate was washed with ice-cold water, and
finally dried over sulphuric acid in vacuo.
On igniting
the platinum salt the following results were obtained :—
I.
II.

0*1776 grm. gave 0*0334 grm. platinum.
o*og62 ,,
,, 0*0180 ,,
,,

equal to 18*80 and 18 71 per cent of platinum calculated
on the salt, and a mean of 18*75 per cent for the two ex¬
periments.
Howard found that the alkaloid present in
the soluble platinum compound had the properties of
cocaine, while that present in the insoluble platinum
salt was another base which produced no numbing effedt
on the tongue. My experiments with coca leaves grown
in India are not in accord with those of Howard : I found
the base extracted both from the soluble and insoluble
platinum compound produced a marked anaesthetic effedt
on the tongue. In one of my experiments the alkaloid
obtained by decomposing the soluble platinum salt
yielded on spontaneous evaporation of its ethereal solution
a few star-shaped crystals, and this was the only instance
in which I obtained a crystalline base on spontaneous
evaporation. O. Hesse, in a paper on “ The Alkaloids of
Coca leaves,”* states that from the amorphous portion of
the coca bases which can be easily separated from co¬
caine, he obtained a platinum salt that yielded, in two
experiments, 18*26 and 18*44 Per cent °f platinum, the
amount of water being respedtively 5*0 and 5*5 per ce'pt.
Calculated on the anhydrous salt this would be equivalent
to ig*22 and ig*5i per cent of platinum, and accordingly
the amorphous base would appear to have the same com¬
position as cocaine. Hesse also states that this amor¬
phous material is not homogeneous, since he was able to
separate from it by fradtional precipitation a well-defined
base, which he calls cocamine, but which he was only
able to obtain from a small leaved variety of coca. This
base has also the same empirical formula as cocaine. The
hydrochlorate of this base is amorphous, but it yields a
crystalline platinum salt containing four equivalents of
water of crystallisation which is only lost at 120° C.
Howard does not state the temperature at which his in¬
soluble platinum salt was dried ; if it was dried over sul¬
phuric acid, in the same manner as the soluble platinum
compound, it was probably not anhydrous, and hence
yielded a lower platinum percentage than the soluble
platinum salt. The mean platinum content of the three
insoluble platinum compounds I examined is equal to
18*88 per cent compared with 18*75 of platinum in the
soluble platinum salt. All my platinum salts were dried
over sulphuric acid in vacuo, and were probably not anhy¬
drous. Possibly my platinum salts were mixtures of the
hydrochlorates of cocaine, with Hesse’s base cocamine.
And this assumption would also be borne out by the fadt
that I have obtained, by operating with a sample of alka¬
loid extracted from leaves grown in a different district to
those employed for the isolation of cocaine used in the
experiments I have already quoted, a soluble platinum
salt which yielded, after drying in vacuo over sulphuric
acid, ig*3 per cent of platinum on ignition. The amount
of alkaloid at my disposal was very small, and I was un¬
able to make duplicate analyses, or to estimate the amount
of platinum in the so-called insoluble platinum compound.
I would suggest as an explanation of the fadt of my
platinum percentages for the soluble platinum salts used
in the first experiments being lower in platinum than the
percentage which should theoretically be yielded by the
hydrochlorate of cocaine and platinum being due to the
varying amounts of Hesse’s base cocamine contained in
Indian grown coca leaves.
* Phartn Zeitung, July 18,1877
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John Williams, in the Pharmaceutical Journal, Septem¬
ber 24, 1887, describes a method of testing the hydro¬
chlorate of cocaine for impurities. The method he recom¬
mends depends upon the almost absolute insolubility of
the hydrochlorate of cocaine in ether, and the fa<5t that
most, if not all the ordinary salts or impurities appear to
be soluble in ether when converted into hydrochlorate.
In order to apply the test, the hydrochlorate is dissolved
in the smallest quantity of absolute alcohol, and to this
solution about six times the volume of pure anhydrous
ether is added, and the mixture well shaken.
Under
these conditions the hydrochlorate of cocaine separates
as a crystalline precipitate, while the impurities remain
dissolved in the ether. Operating in the manner described
by Williams, I found that the hydrochlorate of the crude
alkaloids extracted by Squibb’s method contained only
2‘8g per cent of impurity. The adtion of ether, however,
on the absolute alcohol solution of the hydrochlorate was
different to that described by the author. On the addition
of ether to the alcoholic solution no crystalline precipitate
was produced, the base adhered to the sides of the flask
at first in what had the appearance of minute crystals,
and these crystals rapidly coalesced and formed minute
globules, and-this result also ensued when a larger volume
of ether was used than that ordered by Williams. Under
the circumstances it was impossible to colledt the hydro¬
chlorate of cocaine on a filter.
In estimating the alkaloids contained in coca leaves,
and using relatively the same amount of solvent and
leaves in all the experiments, I was struck with the varia¬
tions in the amount of coca-tannic acid present in the
various samples.
On adding ether to the acidulated
alcoholic extradt to remove colouring matter, and in many
instances on allowing the mixture to stand, the cocatannic acid separated out as a sulphur-yellow deposit on
the sides of the bottle.
It was also of interest to note
that the largest deposits of coca-tannin occurred in those
samples which yielded the highest percentage of alkaloid.
It appears to me, therefore, as not improbable that in the
leaves the cocaine is in combination with the acid to
which this term coca-tannic has been applied.
There is one last point to which I would refer in con- ,
nedtion with the chemistry of the extradtion of cocaine !f
from the leaves. The volatile base hygrin has often been
mentioned in this communication. I endeavoured to iso¬
late it from the fresh and undried leaves by distillation
with water. The distillate had the peculiar odour of the
leaves, was distinctly acid in reaction, and failed with the
usuaj, alkaloid reagents to afford the slightest indication
of the presence of a basic principle.
(In the “ Report on the Progress and Condition of the
Government Botanical Gardens and Parks, Nilgiris, for
1884-5,”
's stated that two big bushes of E. coca exist at
Barliyar, where they grow freely, but fruit sparingly. Mr.
Hopper, the Government Quinologist, has analysed three
samples of the leaves taken from these bushes.
In his
first attempt to isolate the alkaloid in a crystalline state
he was unsuccessful; in his second attempt he succeeded
in obtaining the alkaloid crystalline, but with an admix¬
ture of some acrid principle, which rendered it useless as
an anaesthetic ; his third attempt ended in complete suc¬
cess, and the alkaloid manufactured by him has been used,
and approved of, by Dr. Brockman in his surgical ophthal¬
mic operations. Mr. Hopper obtained o'5 per cent of alka¬
loid from the leaves).
(To be continued).

Why Rails in Use Rsust less quickly than Rails
at Rest.—W. Spring.—The preservation of rails in use
is not the result of vibratory motion, or of an electric
action due to the passage of the trains, but to the forma¬
tion of magnetic oxide produced by the compression of
the rust on the metal.
The rails are thus protected
against the action of moist air in the same manner as is
iron oxidised by fire.—Bull, de la Soc. Chim. de Paris.
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SOCIETIES.

CHEMICAL SOCIETY.
Ordinary Meeting, November 15th, 1888.
Mr. William Crookes, F.R.S., President, in the Chair.
Certificates were read for the first time in favour o

Messrs. Carl Duisberg, Ph.D., Farbenfabriken, vormals
Bayer and Co., Elberfeld ; Lionel Remond Lenox, Ph.D.,
Lehigh University, South Bethlehem, Pennsylvania;
George Lloyd, 25, Kensington Gardens, Balsall Heath,
Birmingham ; James Muir, Staunton Harold, Branksome
Park, Bournemouth ; Robert Hodgson Parker, 26, Harford
Street, Norwich ; John Percival, B.A., 58, Harwood Road,
Walham Green, S.W.; Percy Andrew Ellis Richards, 44,
Sinclair Road, Kensington; Emanuel Roberts, Moratna,
Ceylon.
The following were duly elected Fellows of the
Society:—Messrs. Walter Bromley Cooley, John Burke
Fairley, Walter M. Gardner, Archibald Carlyle Mounsey
Ingram, Frank Pullinger, A. Alexander Ramsay, Clement
J. Rhodes, C. Heinrich Trinks.
The following papers were read:—
79. “ The Principles of Thermochemistry."

By §. U.

Pickering.

The author rejects the thermochemical principles
enunciated by Thomsen, Naumann, and Berthelot, not
only on special grounds, but on tbe more general ground
that they depend on an impossible distinction between
chemical and physical actions. A satisfactory explanation
of all known thermochemical facts is derived from the
recognition of the laws of dissociation and the hydrate
theory of dissolution. Every act of combination must be
accompanied by the evolution of heat, and in interactions
where heat is absorbed this absorption must be due to the
fact that one or more of the agents being partially
dissociated at the temperature of the interaction, the
removal of one of the products of the dissociation necessitates a further decomposition of the agent.
The heat
evolved must also be a direct measure of the affinities
saturated, and, of two possible interactions, that which
evolves more heat must occur to the exclusion of the
other.
The cases of endothermic changes which present diffi¬
culties are those in which liquids and solids are concerned.
The heat absorbed when many solids are dissolved in
liquids cannot be explained by the fusion, but only by the
volatilisation of the solid.
A mass of water contains
some fundamental molecules possessing an energy of
10,000 cal. greater than the average molecular aggregates
constituting the mass. These can therefore combine with
the salt, and effedt its volatilisation with an evolution of
heat, even if the heat of volatilisation be nearly 10,000
cal. ; other water aggregates then dissociate to supply the
place of the free molecules thus removed from the sphere
of adtion.
From theoretical considerations the author arrives at
the conclusion that Berthollet’s theory as to the division
of a base between two acids is corredt—that two acids
present in equivalent proportions should divide the base
equally between them ; that, since sulphuric acid adts as
a monacid in this respedt, H2S04 should be compared
with HC1 and not with 2HCI; and that if one of the two
acids form a dissociable salt, it would take none or very
nearly none of the base.
The fadts observed, the author
argues, are in accordance with these conclusions, and are
entirely opposed to the existence of the so-called “ avidity ”
or “ affinity ” constants advocated by Ostwald and others.
The reason why sulphuric acid adts as a monacid in
this respedt, or in other words why H2S04 and K2So4
interadt to form 2HKS04 in spite of the absorption of heat
accompanying the adtion, is that lower hydrates (especially
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of the acid) are present, and that with these lower
hydrates the interaction is exothermic, and therefore
necessarily occurs, the absorption of heat noticed being
due to the dissociation of the higher hydrates to supply
the place of the lower ones thus removed from the sphere
of action.
Discussion.

Professor Ramsay said that it was merely a matter of
nomenclature to distinguish physical attraction, in which
each molecule present attracted every other molecule
according to some law comparable with the law of
gravitation from chemical attraction, in which selective
attraction is exercised ; but that he preferred to draw the
distinction, where possible, in order to save confusion,
though it might be difficult in some cases to do so.
He
did not believe in the universal presence of complex
molecules in liquids and solids; nor did he exclude the
existence of such ; the researches of Professor Young and
himself, he thought, conclusively established the absence
of a complex molecular structure in such liquids as ethyl
alcohol and ether; while on the other hand Henry’s
arguments testified to the complexity of the molecules of
certain oxides, such as silica. And with regard to water,
which specially formed the subjeCt of Mr. Pickering’s
remarks, while the vapour-density pointed to molecular
simplicity, other arguments drawn from its behaviour
when examined by Raoult’s method were in favour of
moderate complexity.
Dr. Armstrong said that he agreed with Mr. Pickering,
and thought that it would be necessary in the future to
attach a far wider significance to the term chemical aCtion,
and to greatly restrict the use of the term physical aCtion
—that, in faCt, very many so-called physical changes
would be found to involve a change in molecular com¬
position or configuration.
It was conceivable that in
certain cases such as Professor Ramsay had mentioned,
molecule aCted upon molecule chemically, but in such
manner that the molecular aggregate was of the dimensions
of the mass. By taking into account the aCtion of water,
Mr. Pickering had advanced what appeared to be a rational
explanation of many faCts which hitherto had appeared
paradoxical.
Mr. Pickering, in reply to Professor Ramsay, said that
the faCt that gaseous water was of normal density appeared
to him compatible with the existence of complex water
molecules : probably a sudden change attended liquefaction
or gasification.
This argument might be of general
application.
80. “ Note on the Mixture of Propyl Alcohol and Water.”
By Professor Ramsay, F.R.S., and Professor Young.
Chancel has called attention to the faCt that a mixture
of propyl alcohol and water in the proportions C3H8O :
H20 distils over to the last drop at 8y5° (press. = 738
m.m.).
Konowalow, however, determined the vapourpressure of mixtures of the alcohol and water, and arrived
at results adverse to the conclusion that a definite hydrate
exists, and the authors are of similar opinion.
They
found that the vapour-pressures of the mixture determined
by the statical method were uniformly higher than those
determined by the dynamical, but the difference is very
small and far less than is observed with most dissociating
substances, the behaviour being more nearly that of an
imperfectly purified stable substance.
The results of
vapour-density determinations seemed to point to a rise
of density with fall of temperature and increase of pressure,
but it was afterwards found that the greater part of the
rise was due to condensation, probably of water, on the
side of the tube.
A percentage contraction of 1-85 was
observed on mixing the alcohol with water—7i-46 per
cent alcohol to 28‘54 per cent water. The composition of
the mixture of constant boiling point was found to vary
with the pressure under which it was distilled.
Discussion.

Mr. Howard expressed the opinion that propyl alcohol
and water formed a definite compound until vaporised;
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the behaviour of the various lower alcohols with water,
and the faCt that the solubility of amyl alcohol in water
diminished as the temperature rose, all tended to prove
that the alcohols formed hydrates.
Professor Young, in support of the opinion that the
mixture was not a hydrate, recapitulated the arguments
which he and Professor Ramsay had advanced in previous
papers in discussing the properties of various liquids and
liquid mixtures.
81. “ Note on the Action of Nitric Acid on Ammonium
Chloride.” By F. G. Mathews, Ph.D,
The principal gaseous product of the aCtion of nitric
acid on ammonium chloride in solution is nitrous oxide,
and not nitrogen, as has been previously stated ; the gas
is mixed with small quantities of chlorine and oxychloride
of nitrogen, from which it may be freed by washing with
sodium hydroxide.
The nitrogen of the nitric acid, as
well as of the ammonium chloride, is concerned in the
formation of the nitrous oxide.
The interaction is of
general application, and takes place in all cases in which
a solution of an ammonium salt is heated in the presence
of nitric acid and hydrogen chloride.
82. “ Ethylic

Cinnamyldiethacetate.”

By

F.

G.

Mathews, Ph.D.

A simpler method of preparing ethylic cinnamyldiethacetate than has been previously known is to allow a
mixture in molecular proportions of benzaldehyde and
ethylic diethacetoacetate saturated with hydrogen chloride
to stand for about a month : the product separates slowly
in crystals which are practically pure ethylic cinnamyldiethacetate.
On hydrolysis with barium hydroxide,
cinnamic and diethacetic acids are produced, small
quantities of a ketone only being formed. An attempt to
prepare the corresponding monethyl-derivative in a similar
manner failed.
On trying to prepare similar derivatives
of ethylic, mono-, and di-methacetoacetate, no products
could be isolated, the aCtion appearing to be more complex
than in the case of the corresponding ethyl compounds.
83. “ The Isomeric Sulphonic Acids of Betanaphtliylamine.” By Arthur G. Green.
It is known that on sulphonating betanaphthylamine by
means of ordinary sulphuric acid, a mixture of a- and 7acids is produced at low temperatures, and at higher
temperatures (160—170°) a mixture of /3 and 5: according
to the formulae usually assumed for these acids, the first
pair have their sulpho-groups in a-positions, the second
pair in /3-positions; and their formation isex'aCtlyanalogous
to that of the a- and /l-sulphonic acids of naphthalene.
According to Dahl, the product at ioo° consists of a-, /3-,
and 7-ackis, but the author finds that, as was to be
expected, the 5-acid is also present.
The four acids can
be readily isolated by a slight modification of Dahl’s
process.
The ammonium salts of the four acids were
found to differ in a very characteristic manner: that of
the /3-acid is less soluble than the three isomeric salts,
and by means of this salt the /3-acid was obtained in a
pure state, and was found to crystallise in prismatic
needles, not in nacreous plates, the formation of which is
shown to be dependent on the presence of 5-acid.
Although betanaphthylamine gives four isomeric acids on
sulphonation, only two sulpho-acids are supposed to be
formed by sulphonating betanaphthol ; but bearing in
mind the analogous behaviour of hydroxy- and amidocompounds, it would appear much more probable that
four acids are formed in the latter case also, and hence a
search was made for the 5-sulphonic acid in the product
of sulphonation of betanaphthol at ioo°.
As the separa¬
tion of isomeric betanaphtholsulphonic acid presents
great difficulties, the method adopted consisted in
converting the sulphonation product into the corre¬
sponding betanaphthylaminesulphonic acids and separa¬
ting these. By this means it was proved that the product
formed at ioo° is a mixture of the /3- and 5-isomers.
Hence at higher temperatures, at any rate, betanaphthol
behaves on sulphonation like betanaphthylamine; whether
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this is the case at low temperatures also remains to be
seen.
Discussion.

Mr. Wynne asked whether Mr. Green had any evidence
in favour of the formulae he had adopted for the a
(Badische) and 7 (Dahl) betanaphthylaminesulphonic
acids. The 7-acid was more usually represented by the
formula NH2 : S03H = 2 : i'.
With regard to the a or
Badische acid, it was to be noted that Cleve had assigned
the constitution adopted by Mr. Green to the dichloronaphthalene melting at 340; that Forsling had assigned
the constitution i : 3 or 1 : 2 to the dichloronaphthalene
melting at 6i-5°, obtainable from the Badische acids ; and
that Erdmann and Kirchhoff had obtained a dichloro¬
naphthalene melting at 6i-5°, which was unquestionably
heteronucleal. At present, therefore, Mr. Green’s formula
for the betanaphthylamine-a-sulphonic acid could not be
accepted.
Looking at the variation in the proportions of the four
betanaphthylaminesulphonic acids formed on sulphonating
at different temperatures, Mr. Wynne suggested that the
conversion of the a- and 7-acids into the /3- and 5-acids at
1600 might be explained by supposing that in the presence
of the sulphuric acid the a-acid was converted exclusively
into the /3-acid, and that the 7-acid underwent a similar
change into the 5-acid, which itself at higher temperatures
(or by a prolonged aCtion of the sulphuric acid at i6or)
would undergo conversion into the /3 acid. Such a change,
though perhaps different in its course, would be analogous
in result to that described by Professor Armstrong and
himself in the case of the monosulphonic acids of the /3halogen-derivatives of naphthalene, having a constitution
similar to that of the Badische acid.
Dr. Armstrong referred to Emmert’s observation that
the betanaphthol a-sulphonic acid corresponding to beta¬
naphthylamine-a-sulphonic acid is convertible into a
dihydroxynaphthalene different from hydrobetanaphthaquinone, as incompatible with the conclusion that the aacid was the 1 : 2 compound ; moreover, an acid in
which the S03H and OH groups were in the relative
positions 1 : 2 would not, he thought, be capable of
forming azo-colours.
He then pointed out that the con¬
clusions at which Mr. Wynne and he had arrived
concerning the constitution of the dichloronaphthalene
obtainable from the Badische acid, were irreconcilable
with Mr. Green’s formula (cf. the following Abstract).
Mr. Green, in reply, defended the view that the a acid
was the ortho-compound mainly on the ground that it and
the corresponding hydroxy-acid differed so greatly in
properties from their isomers.
84. “ The Constitution of the Dichloronaphthalenes>
especially the a^-Compounds." By Henry E. Armstrong
and W. P. Wynne.
The three possible aa- and the two possible hetero¬
nucleal /8/3-dichloronaphthalenes are all known, and not
only are they known, but there can be little doubt that
the formulae now ascribed to the several modifications
(comp. Abstracts of Proceedings, 1888, p. 95) are correct
expressions of their constitution.
The objeCt of the present note is to point out that the
four possible a/3 dichloronaphthalenes are also known,
and to draw attention to the explanation of the somewhat
discrepant statements on record relating to the so-called
(/-modification, melting at about 6i°.
This was first pre¬
pared by Cleve, who obtained it from one of the three anitro-acids formed on nitrating naphthalene-/3-sulphonic
acid; he subsequently obtained a dichloronaphthalene
having the same melting-point from a second of these
three acids, but left it an open question whether two iso¬
mers of the same melting-point existed, or whether an
isomeric change took place on treating the nitrosulphochloride with phosphorus
pentachloride.
Dichloro¬
naphthalene melting at about 61° has since been pre¬
pared (1) by Arnell from /8-chloronaphthalenesulphonic
acid ; (2) by Cleve from dichloralphanaphtbylamine ; (3)
by Claus from betanaphthol-a-sulphonic acid (Bayer’s
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modification); (4) by Forsling from betanaphthylamine-asulphonic acid (the Badische acid) ; (5) by Erdmann and
Kirchhoff from parachlorophenylparaconic acid. Forsling
has quite recently stated (Beriche, 1888, 2802) that the
modification melting at about 6i° is either 1 : 2 or 1:3
dichloronaphthalene, his conclusion being doubtless
based on Cleve’s statement that dichloralphanaphthylamine yields phthalic acid on oxidation, and is therefore
to be regarded as homonucleal. Now the authors have
found (British Association Report, 1887, p. 231) that two
distinct dichloronaphthalenes have been regarded as one,
and that while that from dichloralphanaphthylamine melts
at 6r5°, that from Arnell’s /3-chloronaphthylenesulphonic
acid and from the Badische or betanaphthylamine-asulphonic acid melts at about 64° ; the chloride of the
acid obtained on sulphonating the former melts at about
148”, the isomeric sulphochloride obtained from the latter
melting at 1190. In support of Cleve’s statement that
dichloralphanaphthylamine is a homonucleal compound,
they are able to state that it yields the same trichloronaphthalene (m. p. 920) as dichloralphanaphthol, an un¬
doubted homonucleal derivative. The dichloronaphthalene
melting at 6r5° is, therefore, either the 1: 2 or the x : 3
homonucleal modification. That melting at 64° must be
regarded as the 1 : 2' or 1:3' heteronucleal modification,
inasmuch as the dichloronaphthalene melting at 340, dis¬
covered by Cleve in 1887, is also a homonucleal com¬
pound.
The dichloronaphthalene melting at 340 was obtained
by Cleve from chlorobetahaphthylamine and from chlorobetanaphthol; it may also be prepared from the chloralphanaphthylamine which Cleve obtained by reducing
dichloralphanaphthylamine.
Cleve’s
statement
that
chlorobetanaphthylamine is a homonucleal compound,
since it yields phthalic acid on oxidation, is confirmed by
the observation that a sulphonic acid may be prepared
from chlorobetanaphthol, which is converted on treat¬
ment with bromine into a bromhydroxyquinonesulphonate,
identical with that which maybe obtained from Schaefer’s
betanaphtholsulphonic acid, in which the bromine is un¬
doubtedly present in the quinone nucleus.
The fourth a/3 and the second heteronucleal dichloro¬
naphthalene is the ^-modification, melting at 48°. This
was originally obtained by Cleve from one of the three
a-nitro-derivatives of naphthalene-/3-sulphonic acid ; it
has since been prepared by Forsling from betanapthylamine-7-sulphonic acid (Dahl’s modification), and syn¬
thetically by Erdmann and Kirchhoff. The authors have
recently obtained it by distilling their ? /3-naphthalenedisulphonic acid (Abstracts of Proceedings, 1886, p. 231)
with phosphorus pentachloride ; attention is to be called
to the faCt that this had previously been stated to be a
method of preparing the 0-modification, melting at 6i'5°
(Brit. Assoc. Report, 1887, p. 232) ; how the mistake
arose they are unable to explain, but a mistake was un¬
doubtedly made, as a portion of the original specimen of
the sulphochloride, melting at 150°, referred to in the
British Association Report, gave on hydrolysis »/- and not
0-dichloronaphthalene.
The sulphochlorides prepared
from the two dichloronaphthalenes melting at about 48°
and 61° respectively have the same melting-point, and
hence the mistake was overlooked until recently, when a
large quantity of disulphonic acid was prepared and con¬
verted into dichloronaphthalene.
It being determined that the two modifications melting
at 34° and 6i-5° are the two possible homonucleal a/3dichloronaphthalenes, it remains only to ascertain which
is the 1 : 2 and which is the 1 : 3 compound; the authors
have succeeded in solving this problem somewhat un¬
expectedly by studying so-called a-dichloronaphthalene,
m. p. 38“, which is obtained an heating naphthalene
tetrachloride with alcoholic potash. On sulphonating this
compound, two isomeric sulphonic acids are formed, the
chlorides of which melt at 1330 and 148°, but as these are
the melting-points of the chlorides formed from the acids
which result on sulphonating /3 - dichloronaphthalene
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(m. p. 68°) and 0-dichloronaphthalene (m. p. 6i'f) white. It melts at 108—109°, and has strong basic pro¬
respectively, the two sulphochlorides from a-dichloro- perties. The hydrochloride, Ci6Hi8N22HC1, forms colour¬
naphthalene were hydrolysed ; that melting at 148° gave less prismatic needles, melting at 295°.
The chloro¬
9-, and that melting at 1330 f3-dichloronaphthalene, proving
platinate, Cx6Hi8N2-2HClPtCl4 + 2H20, forms long light
the supposed uniform a-dichloronaphthalene to be a yellow needles.
On oxidation (2, 3) diphenylpiazine
to be a mixture of Q and /3.
From this it follows, as only yields a phenylpiazinecarboxylic acid, melting at about
a single a/3 homonucleal dichloronaphthalene can be ob¬ 202°, which yields well-charadterised salts.
tained from naphthalene tetrachloride, viz., the 1 : 3 modi¬
The author, in conjunction with Mr. L. A. Dryfoos, is
fication, that Q-dichloronaphthalene melting at 6i-5° is extending the research to the a-diketones of the fatty
the 1 : 3 derivative, and that melting at 340 must be re¬ series.
garded as the 1 : 2 derivative. This conclusion is supported
by Widman’s observation [Bull. Soc. Chim., xxviii., 506 ;
At the next meeting, on December 6th, there will be a
Ber., 1882, 2160) that a-dichloronaphthalene yields two
ballot for the election of Fellows, and the following papers
tetrachlorides — one an oil yielding y - tetrachloro will be read : —
naphthalene, the second a crystalline solid melting at
“ A Method of determining Vapour-densities applicable
1720, indistinguishable from that obtainable from /3dichloronaphthalene. It is also confirmed by the observa¬ at all Temperatures and Pressures.” By Dr. W. Bott.
“ Derivatives and Some New Colouring-matters ob¬
tion that on hydrolysing the dichloronaphthalenesulphonic
acids prepared, in accordance with Widman’s directions, tained from a-Pyrocresol.” By Dr. W. Bott and J. Bruce
from naphthalene-a- and /3-sulphonic chlorides, 0-dichloro- Miller.
“ The Action of Ammonia on Tungsten Oxychlorides.”
naphthalene, melting at 61'5, is obtained from the a-acid,
By Dr. S. Rideal.
and /3-dichloronapthalene from the ^ acid.
At present the data are not sufficient to determine
whether the heteronucleal modification, melting at 48°, is
PHYSICAL SOCIETY.
the 1:3, and that melting at 64° the 1 : 2 derivative, or
November 24, 1888.
vice versd.
Erdmann and Kirchhoff have indeed put
forward the view that 77-dichloronaphthalene is the 1 : 3
modification, but their method cannot be regarded as
Prof. Reinold, President, in the chair.
trustworthy, as the origin of the hydroxyl in their naphthol
derivatives cannot be determined. The authors anticipate The Rev. T. Pelham Dale and Dr. R. M. Walmsley
that the study of the sulphonic acids of the dichloro- were elected members of the Society.
naphthalenes, in which they have long been engaged, will
Capt. Abney read a paper “ On the Measurement of the
lead to results which will permit of the constitution of
Luminosity
of Coloured Surfaces,” which was illustrated
isomerides such as the 77 and the isomeric heteronucleal
a0 - dichloronaphthalenes
being
determined
beyond by experiments.
In a communication to the Royal Society General
question.
Festing and the author have described a method of com¬
85. “ Piazine-derivatives-.” By Dr. Arthur T, Mason. paring the intensity of the light of different parts of the
In this paper, which is an account of a continuation of spectrum reflected by various pigments with that reflected
work described in the Berichte,xx., 267, the author adopts
from white ; and luminosity curves have been constructed,
Widman’s nomenclature (f. Pr. Chem., xxxviii., 135) : the the areas of which give comparative measures of the total
“ Ketines ” (V. Meyer), “ Pyrazines ” (Wolff, Mason), luminosities.
This method of comparison is accurate,
“ Aldines ” (V. Meyer), and all compounds containing a but requires considerable time, and the author has devised
ring of four carbon-atoms and two nitrogen-atoms in para- a more rapid process.
The coloured surface, whose
position are now termed Paradiazines or Piazines.
luminosity is to be compared with white, is placed beside
The author finds that the condensation product ob¬ a white patch within a dark box. A direct beam of light
tained from phenanthraquinone and ethylenediamine is passes through an aperture in the box, and a black rod
not a dihydride, as formerly stated, but the hasephenanthra- casts a shadow on the coloured patch ; another beam
piazine.
from the same source is reflected at an angle, and forms
Diphenylpiazinedihydride, prepared from benzil and a shadow of the same rod on the white patch, the junction
ethylenediamine, which is very unstable towards acids, of the two shadows coinciding with that of the two sur¬
gives on distillation a very stable base (2, 3) diphenyl- faces to be compared. In the path of the direct beam is
piazine ; this crystallises from 50 per cent alcohol in large placed a rotating disc with angular openings, adjustable
colourless plates, melting at 118—119°; it is only a weak whilst rotating by a simple lever, and by this means the
base. The chloroplatinate, Ci6Hx2N2,PtCl6, forms long white patch can be made to appear too light and too dark
yellow prismatic needles.
in rapid succession. By gradually diminishing the range
By the adtion of sodium on a solution of 2, 3 diphenyl- of oscillation of the lever, a position of equal luminosities
piazine in amyl alcohol, two hydrides were obtained of can be found. The coloured surface is now replaced by
the formula Ci6Hi8N2.
a (2, 3) Diphenylpiazinehex- a white one, and the adjustment again made, and from
hydride crystallises from light petroleum in long slender the angular apertures required in the two cases the rela¬
white needles, melting at 122—1230, and possesses strong tive luminosities are determined.
basic properties.
The hydrochloride, CisHi8N2'2HC1,
Comparisons made in this way (the numbers relating
forms long glistening white needles, melting at 310°. The to which are given in the paper) with emerald green, Ver¬
chloroplatinate, Ci6Hi8N2H2PtCl6 + £H20, forms golden- million, French ultramarine, &c., gave results in close
yellow prismatic
needles.
The
nitroso - derivative, agreement with those deduced from the luminosity curves
Ci6Hx6N604, crystallises in white prismatic needles obtained by the spe&rum method.
melting at 142—143°. Methyl iodide gives with the aIn reply to questions, Capt. Abney said the spedlrum
hydride the hydriodide of (1, 4) dimethyl (2, 3) diphenyl- method was the more accurate, and could be relied on to
piazine tetrahydride, Ci8H22N2HI, which forms long one per cent. The new method gave results within two
colourless needles ; the base of this salt crystallises from per cent, showing that the eye is very sensitive to small
hot water in long colourless needles melting at 263-—264°; changes of luminosity when such changes take place in
the chloroplatinate, (Ci8H22N2)32HCl(PtCl4)2 + 8H20, rapid succession.
forms yellow prismatic needles.
13 {2, 3) DiphenylProf. Rucker made a communication “ On the Sup¬
piazinehexahydride, which is found in the mother-liquors
pressed
Dimensions of Physical Quantities. ”
from which the a-compound has separated, together with
In
arranging
a system of dimensional equations for
a third basic hydride, crystallises from 50 per cent alcohol
in long silky white needles, which on drying become dull thermal quantities, the question arises as to what are the
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dimensions of temperature. A degree of temperature as
measured by the ordinary arbitrary method of the
mercurial thermometer, is not affeded by changes in the
units of length, mass, and time, but the numerical values
of thermal quantities (J for instance) depends on the scale
of temperature adopted, say Centigrade or Fahrenheit.
Two courses seem open, either of which renders a com¬
plete system of thermal dimensional equations possible.
1st, Temperature may be considered as a measure of
energy, as in the kinetic theory of gases, and may be ex¬
pressed as the energy of translation of a standard number
of molecules, say that number contained in 1 c.c. of air
at standard pressure and temperature ; or 2nd, Tempera¬
ture may be considered as a secondary fundamental unit.
If the first be adopted, the dimensions of specific heat
become M - 1, and the temperature of 0° C. is expressed
by 1-5207 x io6 ergs.
If a practical unit corresponding to
—

ergs be adopted, this new unit of temperature will

coincide with the Centigrade degree to about 1 part in
3000. The chief objedion to such a definition of tem¬
perature is that the above relation between temperature
and energy is not yet proved to hold for liquids and solids.
If the second course be adopted the dimensions of all
thermal quantities may be expressed in terms of M, L, T,
and 0, where 0 is the unit of temperature.
Attention was direded to the difficulties students
generally experience on finding the dimensions of the
same eledrical quantities to be different, according as
they are expressed in eledro-static or eledro-magnetic
measure, and that different quantities may have the same
dimensions. The anomalies are shown to be due to the
suppression of the dimensions of specific indudive
capacity and permeability, each being called unity in air.
By retaining K and /x in the dimensional equations the
author thinks that many difficulties will be avoided, the
methods of transformation of units will be generalised,
and the limits of our knowledge kept more clearly in
view. Though the dimensions of K and /x cannot be deter¬
mined, it is easily shown that those of the produd K4 /xh
are L - 1 T.
Mr. Blakesley, in commenting on thermal units,
strongly protested against the use of the word “ Therm'’’
as a name for the unit of heat. If used at all, it should
be reserved for the unit of temperature. Referring to the
choice of fundamental units, he reminded the Society that
the dimensions of quantities expressed in the eledrostatic
or eledro-magnetic systems become identical if the unit
velocity be the velocity of light, and by choosing the unit
of time as a suitable decimal part of a day, the relations
between eledrical and pradical mechanical units could be
simplified.
Prof. Carey Foster, after discussing the effeds of
defining specific heat as a ratio, or as a quantity of heat
on the dimensions of temperature, pointed out that as
Quantity of heat = Temperature X Entropy, the dimensions
of temperature would be determinate if those of entropy
were found.
Prof. S. P. Thompson considered part of the difficulties
of dimensional equations arose from the fad that no
distindion was made between scalar and vector quantities.
Thus the dimensions of work and moment of a force are
given as ML!T
whereas the true representation for
the latter would be M L2 T —2 y'— 1, because the line by
which the force is multiplied is at right angles to the
force. By similar considerations, Ampere’s rule for the
force between two current elements, can be derived from
the magnetic equation vJ"n\ =y,

por replacing m and m'

by equivalent current elements, i.ds and i.ds', the equa¬
tion becomes—

/

_ V — 1 i.ds . V —1 i.ds'

—

r2
i*ds.ds'
r
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Referring to the use of Therm, Dr. Thompson concurred
with the remarks of Mr. Blakesley, and thought the word
“ calorie" answered all requirements. He also considered
that thermal equations were greatly simplified by always
expressing specific heat in ergs.
Prof. Ayrton was of opinion that students experienced
much greater difficulty in dealing with eledrical units than
with thermal ones, and thought part of this was due to
the vague way in which some of the standard text-books
treated the subjed. With reference to the force exerted
by quantities of eledricity, Prof. Perry and himself had
pointed out that specific indudive capacity must be taken
into account, for, contrary to Faraday, they had found it
to be different in different gases.
In reply, Prof. Rucker said he often explained the
identity of the dimensions of work and moment of a force,
by considering moment as measured by the work done in
rotating through unit angle, the dimensions of angle being
zero as regards L, M, and T.
He also pointed out that
in Bayne’s Thermodynamics specific heats are always
expressed in ergs.
In thanking Prof. Rucker for his interesting paper, the
President expressed his convidion that by paying attention
to the points considered, the difficulties arising from the
two systems of units would be considerably diminished.

OBITUARY.
DR. WALLACE.
The death of Dr. Wallace, of Glasgow, which took place

on the 5th inst., removes one of our most eminent and
successful technical chemists. The deceased savant was
generally recognised as an authority on sanitary questions,
such as water supply, the air of towns, the disposal of
sewage, the preservation of food, the hygienic construdion
oi houses, and the germ-theory of putrefadion. But it is,
perhaps, less widely known that he was an eminent expert
in all questions conneded with the manufadure, the
analysis, and the utilisation of coal-gas.
In the years
1868 to 1877 he was engaged in analysing gas-coal and
in testing its pradical value. His researches extended to
upwards of 200 samples of Scottish coals, cannels, splints,
and shales, as well as to similar minerals from Australia
and from the United States and other foreign countries.
He also studied very carefully the heating power of gas,
gas-meters and governors, gas-burners, and lamps.
Among other points, he established the fad that gas of
low illuminating power is the most economical as a source
of heat.
Prior to the year 1876, Dr. Wallace was also
busied with investigations bearing on the Scottish iron
manufadure, and he made upwards of 2000 analyses
of the raw materials, iron-stones, lime-stones, fire-clays,
and furnace coal, as well as of the pig-iron and slags
produced.
For many years he was also engaged in a study of the
principles of sugar-refining, in which he was accepted as
a leading authority.
The deceased chemist was a Fellow of the Royal
Society of Edinburgh, of the Chemical Society, and of the
Institute of Chemistry. He was for many years conneded
with the Glasgow Philosophical Society, the Presidency
of which he held for three years.
He was also an adive
member of the Society of Chemical Industry.
We must add that Dr. Wallace was no less esteemed
in his private life than in his scientific and technical
capacity.
JOHN

COLLINS.

We regret to announce the death, on the 28th of August

last, of one of the most piominent chemists in Lancashire,
Mr. John Collins, B.A., F.C.S., F.I.C., F.G.S., of Messrs.
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Collins, Analytical Chemists and Consulting Chemical 1I owe our existence as a nation, and our position as rulers
Engineers, Bolton, near Manchester.
Mr. Collins was of an empire.”
born in 1832 at Darton, in Yorkshire.
He was educated
We must remember that intellectual work, even of the
at Chester College; and to the late Rev. Arthur Rigg, most intense character, is not injurious, save when it is
M.A., Mr. William
Crookes, F.R.S., and
South performed under the pressure of anxiety. But the un¬
Kensington, he was indebted for his early scientific fortunate candidate who is preparing for an examination
training. He was at one time Borough Analyst and Gas must be anxious, since a failure may ruin his prospects
Examiner, and also Chemist to the Bolton Iron and Steel for life. Hence the effeCt upon the health of the student,
Co.; and while holding the latter position he worked out successful or not, is ruinous.
to a successful issue the Siemens-Martin and Bessemer
Another point quite overlooked by the dominant
processes. In the earlier years of his professional life he pedantocracy is that examination may test a man’s
devoted much time to metallurgical matters ; and he attainments, but not his powers ; it may show us what he
carried out a series of experiments on a most elaborate knows, but not what he can do. Now, save for the merest
scale on the corrosion of steel and iron plates. He gave routine work — for which competent men might be ob¬
up his post as manager of the extensive steel work of the tained by lot—the great question is what a man can do.
Bowling Iron Co. to continue his practice in Bolton. His What are his resources, his power of origination ? This
profound knowledge of chemical and metallurgical work, is what we want in the civil administrator, in the military
together with his practical intimacy with engineering, or naval officer, in the physician, the explorer, and the
metallurgical, and trade processes, generally secured him industrialist. But what reason have we to expeCt that the
an extensive practice, and his opinion on patents, new man who “ passes ” best—or passes at all—in a number
processes, and so forth, was largely sought after.
of subjects, many of them quite irrelevant to his future
Some twenty years ago he devoted special attention to life duties, will excell in suggestiveness ? We fear that
water supply and pollution and sanitary matters, and in originality will be inversely as the power of “ getting up ”
this branch of work he made a reputation.
He patented a given subject.
One remark of the author’s deserves approving
a process for treating towns sewage called the “ M and C
Process”; this has been used for many years at Bolton notice:—“ Hitherto no editor has conceived it his duty to
and elsewhere with satisfactory results.
His experience review the Examination Papers issued periodically by the
in litigation as an expert witness was very extensive, and Civil Service Commissioners, and to point out how a
he was a familiar figure in the committee rooms at public interest so vital as the selection of our future
Westminster and also the New Law Courts.
He was officers is frequently left to the mercy of men whose chief
an excellent lecturer, and had taken out, in association objeCt seems to be the display of their own erudition and
the gratification of their own crotchets.”
with his son, Dr. Walter H. Collins, many patents toi
Of the remedial measures proposed by the authors, the
improvements in trade operations.
important: —- DireCt
responsibility of
Those who were intimate with him will find it difficult following are
to name a man more equally or usefully accomplished. examiners and public criticism of their work, as also an
He had read deeply, and had observed men and manners imperative demand on part of the nation that absurd sub¬
jects, such as Latin and Greek verse, should be at once
in many countries.
struck out. Poetry is an affair for one man in a million,
and should not be required of others. But verse which is
not poetry is beneath all contempt. Many other subjects
demanded at examinations are little less absurd for the
particular class of candidates in question.
Two further reforms Messrs. Davy and Thompson have
overlooked, viz., the abrogation of “ payment by results”
An Essay on Cramming. By R. W. Davey and R. H.
in all grades of education, and the admission of original
Thompson.
London : John Walker and Co.
work as overriding all other considerations.
The authors of this essay, like ourselves, regard the
modern English system of competitive examination with
dislike and suspicion.
But, concerning the process A New Course of Experimental Chemistry, including the
Principles of Qualitative and Quantitative Analysis ;
commonly known as “cramming,” and without which
Being a Systematic Series of Experiments and Problems
they rightly pronounce success almost impossible, they
for
the Laboratory and Class-Room. By John Castelltake a view, novel indeed, but which merits a fair scrutiny.
Evans, F.I.C.
London: Thomas Murby.
It is commonly supposed that this cramming process is a
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great evil, and that crammers are an institution the
country could very well do without. The authors, on the
contrary, argue that the competitive examinations are the
evil created by pedantic legislators, and that cramming is
the remedy supplied by the common sense of the public.
In this view there is, at least, a very considerable element
of truth.
They remind us that: — “The Civil Service
Examiners, if left to themselves, would fill the Indian
Service with decrepit students, unable to endure for a
year the strain of real work in a trying climate; the
crammer baffles them by his skill, enabling at least some
men, of more vigorous nature, to obtain entrance.
The
examiners would crush out all originality and force
beneath a solid weight of useless and musty learning; the
crammer substitutes a structure so like the reality that it
deceives the common enemy, but built of such light and
airy materials that the moment the ordeal is passed it
begins to dissolve into thin air, and the candidate is
gradually able to recover his suspended animation and
release his trammelled faculties. The examiner would
reduce us in one generation to the condition from which
China is only just beginning to awake ; the crammer pre¬
serves for us some, at least, of the powers to which we

In this book, which is one of Murby’s “ Science and Art
Department Series ” of text-books, the author makes
some “ introductory remarks ” of considerable value. He
tells us that “if he had simply added another to the socalled Text-Books in Chemistry, he would require con¬
siderably more ingenuity than he possesses in order to
be able to make a suitable apology for such a very unneeessary proceeding.” He goes on to say that “ some¬
thing was wanting which could not be supplied by any
text-book or any practicable combination of existing
books.” Now this is what all the authors of text-books
tell us explicitly or implicitly. They admit the multi¬
plicity of existing elementary treatises, but they believe
that something is wanting which they see the way to
supply.
We certainly recognise that Mr. Castell-Evans proposes
a course of instruction very different from those commonly
adopted. He shows a full and clear acquaintance with
the processes of experimental enquiry, and he seeks to
train the student “ to perform a quantitative experiment
with a definite purpose in view.” He tells us, most truly,
that the best trained student is not he who has hoarded
up the largest number of truths, but rather that one who
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has become most expert in the use of the methods and
means by which truths are found out.” And in these few
words he does in effeCt pronounce judgment on the system
of “ payment by results ” (so-called), and on examinationism altogether.
For no examiner can gauge the
power of a pupil to find out truths ; all he can do is to
measure what quantity of knowledge he has accumulated.
Our author refers to the Committee appointed by the
British Association to inquire into the methods adopted
for teaching chemistry. If this Committee will only say
“ drop payment by (pseudo-) results and let teachers no
longer be hampered with the haunting nightmare “ will
such a method of instruction pay ? ” we shall soon see
spring up, in place of our present examinees, a rich crop
of discoverers, inventors, and appliers.
The instructions given in this book show a laudable
attention to accuracy in every point.

CORRESPONDENCE
ALKARSIN.
To the Editor of the Chemical News.
Sir,—I find that alkarsin (the mixture of the oxide with
free kakodyle) is much more quickly prepared, and more
easily, by distilling a mixture of white arsenic and car¬
bonate of potash with glacial acetic acid than by the old
slow method of distilling the white arsenic with acetate
of potassium, which necessitates carefully heating the
retort (otherwise it will break, the contents being dry) to
redness.
The white arsenic will not decompose the acetic acid
by itself; it must be in the presence of the carbonates, so
that the moment the acetic acid and the carbonate decom¬
pose each other the arsenic may enter and combine with
the methyl, partly in the form of kakodyle and partly in
the form of its oxide, the mixture of the two, as is well
known, forming alkarsin.
Is cyanide of kakodyle formed by distilling a mixture
of white arsenic and sodium cyanide with glacial acetic
acid ?
I have since found that arsenious cyanide, As(CN)3, is
not formed by distilling one part metallic arsenic with six
of mercuric cyanide, but only by the reaction of arsenious
chloride on some cyanide ; the cyanogen does not seem
to combine directly with arsenic any more than it does
with hydrogen, and perhaps that is the reason that cyanide
of arsenic has not been previously discovered.—I am, &c.,
G. W. Blythe.
Walmer Road, Birkdale,
near Southport, Nov. 25, 1888.
iz,
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Comptes Rendus Hebdomadaires des Seances de I’Academie
des Sciences. Vol. cvii., No. 20, November 20, 1888.
The Nature of Milk. Reply to the Question:—r
“ Does Milk Contain the Anatomical Elements of
the Organisation, and do the Globules of Milk Rank
among these Elements ?”—A. Bechamp.—The author
concludes that milk is not an emulsion.
The milky
globules are not bare globules of fat, but true free adipose
vesicles. The milk of the cow contains, in addition to
casein, other albumenoid matters not free, but dissolved

{cneoT3Ao^88!s'

in combination with alkalies.
Milk curdles
taneously without the intervention of vibrios.

spon¬

The Siliceous Compounds of Glucina.—P. Hautefeuille and A. Perrey.—In its combinations with silicon and
potassium, glucina is replaced in all proportions by the
alumina and ferric oxide, playing thus the part of a sesquioxide. In other compounds glucina aCts as a protoxide.
Presence of Glycolic and Normal Propylene Dicarbonic Acid in Suint.— A. and F. Buisine.— Not
adapted for useful abstraction.

Bulletin de la Societe Chitnique de Paris.
Vol. 1., Nos. 4 and 5.
Action of Copper Acetylacetonate upon Carbon
Oxychloride.—MM. Thomas and Lefevre.—The authors
have not yet decided whether the result of the reaction is
tetiacetylacetone or dimethyldiacetyl pyrone.
On Allotropic Arsenic. A Reply to Prof. Geuther.
— M. Engel. — The molecular constitution of ordinary
arsenic and that of the allotropic state appear to be
respectively the same as those of red and white phosphorus.
The specific gravity, 37, given by Prof, Geuther for allo¬
tropic arsenic is incorreCt, and consequently the con¬
clusions which he draws from this datum have no founda¬
tion.
The Volumetric Determination of Acids.— M.
Engel.—In this note the author brings a claim to priority
as regards the method proposed by M. Lenossier for the
separation and volumetric determination of acids.
The Part played by Soda-lime in the Determina¬
tion of Nitrogen.—M. Quantin.—The soda-lime process
can yield good results provided we ignite rapidly and
gently, and that only half the acid is saturated by the
ammonia evolved.
Researches on the Sulphines.— G. Patein. — Not
adapted for useful abstraction.
Acid Sulphates of Dimethylaniline and Diphenylamine. A General Reaction of the Acid Sulphates
of Certain Aromatic Bases.—Leo Vignon.—The author
describes dimethylaniline acid sulphate, dimethylaniline
monosulphonic
acid, diphenylamine
acid
sulphate,
diphenylamine-monosulphonic acid, and discusses the
formation of the acid sulphates of aniline, dimethylaniline,
and diphenylamine. The formation of the mono-sulphoconjugated acids of dimethylaniline and diphenylamine,
obtained by heating the acid sulphates of these bases to
1800 to 190° for two hours, seems to constitute a general
readlion.
Acid aniline sulphate, under the same con¬
ditions, is transformed almost quantitatively into sulphanilic acid or aniline monosulphonic acid. This reaction is
applied industrially for the preparation of sulphanilic acid.
It seems therefore that the acid sulphates of aniline, and
of the substituted amines derived from it, lose water at
1800 to 190°, forming sulphonic derivatives.
The Production of Propylene Iodide in the Treat¬
ment of Glycerin with Iodine and Phosphorus.—H.
Malbot.—The author, using red phosphorus, obtained a
product which, when washed direCtly with soda without
cohobation, had a volume of 135 c.c., and the density of
1-725.
The proportions used were iodine, 300 grms.,
glycerin (sp. gr. 1-25), mixed with an equal volume of
water, 200 grms., and phosphorus, 55 grms. The product
was rich in isopropyl iodide. On adding only 10 per cent
of water to the dry glycerin, the product obtained had the
volume of 127 c.c. and the sp. gr. i-gg,
It turned black
very rapidly, even in the dark, and was very rich in
propylene iodide.
Preparation of Epichlorhydrine.—Ad. Fauconnier.
—Not suitable for abstraction.
Preparation of Ethylene Cyanide.—Ad. Fauconnier.
—Three hundred parts of ethylene bromide are dissolved
in 500 parts of alcohol, and the solution is boiled in a
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reflux-apparatus.
When it is a full boil, 200 parts of
potassium cyanide in a saturated watery solution are let
fall into it drop by drop. Each drop causes a precipitate
of potassium bromide, and the reaction is completed in
less than two hours. It is then let cool, the liquid poured
off, and evaporated to dryness in vacuo on the water-bath.
The residue is taken up in absolute alcohol and this alcocoholic solution is distilled at first on the water-bath,
then in the open fire, and in vacuo.
On Metallic Lustre.—W. Spring.—A metallic lustre
is produced whenever a smooth surface is formed on a
body sufficiently opaque. The more complete the opacity
and the more perfedt the smoothness of the surface, the
more decided is the metallic lustre. But as there is
probably no body absolutely transparent, so there is no
body absolutely opaque. All depends on the degree of
thickness in which we examine the substance. Between
the vitreous lustre and the perfedt metallic lustre there
are all the gradations between transparence and opacity.
Hence the metallic lustre does not in any way depend on
the specific chemical nature of the substance, but on its
physical condition.
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of abstraction.
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By J. JOLY, M.A., B.E.

found it possible to obtain the specific heat of a
„
at constant volume by means of the steam calori¬
meter,f the values obtained being, I believe, reliable as
close approximations to the true values.
The first method of procedure adopted was to compress
by means of a pump a certain quantity of dry air into a
thin copper sphere, the sphere being then closed by a
screw valve.
The quantity of gas in the sphere is
ascertained by weighing.
The sphere is now hung in the calorimeter, suspended
from a delicate balance, reading to one-tenth of a m.grm.,
and its thermal capacity determined in a certain number
of experiments. The gas is then released, and the sphere
further exhausted by means of an air-pump, sealed, and
its thermal capacity again determined in a number of
experiments. This allows of a computation of the thermal
capacity of the contained gas.
This method I at first used, but, as in dealing with the
effeft on the weighings, due to the transference of so
bulky a body from air to steam, much troublesome
calculation and risk of error was involved, I modified it in
the following manner:—
Two spheres are prepared, alike with respedt to external
volume, and approximately of the same weight.
The
thermal capacities of these are compared in a double
calorimeter, being suspended one from each arm of a short
beam balance.
If their thermal capacities are not alike a
calculated weight or copper wire is introduced into that
of least thermal capacity. They are in this way brought
to have the same thermal capacity, so that in an experi¬
ment on the empty spheres there is no effedt on the
balance.
One of these is now pumped full of air, and the specific
heats of the spheres again compared.
The weight of
condensation now obtained is that due to the gas alone.
It is evident that many sources of error obtaining in the
former method are removed in the latter.
The results
obtained are also far more consistent one with another.
In this case the specific heat is calculated dire&ly on the
formula given in my paper on the steam calorimeter—

s —
~

w^

w (t2 -

txy

where A is the latent heat of steam, w the weight of steam
condensed by the gas, W the weight of gas, and t2 tz the
extremes of temperature obtaining. S so calculated may
be subjedt to some slight corredtions, which I will not here
enter into.
Up to the present I have only dealt with air, but I have
made preparations for resuming shortly my work, dealing
with other gases, over critical temperatures, if possible, in
some cases, and making confirmatory experiments on air
and also in extension of those given below.
The spheres used are about 6-7 cm. internal diameter;
volume 158-5 c.c.
They weigh about 92-2 grms. That
containing the air is tested hydraulically to 1000 lbs. per
square inch.
* Read before the Royal Society, November 22nd, 1888.
t “ On the Method of Condensation in Calorimetry ” (by J. Joly),
Roy. Soe. Proc., vol. xli., p. 352 ; and “ Ueber das Dampfcalorimeter”
von R. Bunsen), Wiedemann's Annaien, vol. xxxi., p. 1.

A.

S36-3
536-4
536-4
536-4
536-4

w.

Sp. heat.

0-1536
0-1507

0-17615
0-17629
0-17766

0-1547
0-1513
0-1550

0-17653
0-17835

Mean.0-17699
Table II.

Weight of Air in the Sphere = 4-3o84 grms.
Pressure at 100° C. about 21,800 m.m. of Mercury.
Density = — = 0-027182.
No.

ti-

I.

16-10
15-20
16-88

2.

345-

15-20
16-69

tv
100-22

100-33
100-33
100-15
100*12

A.

536-4
536-3
536-3
536-4
536-4
Mean

w.

Sp. heat.

01194

0-17672
0-17868
0-17631

0-1222
0-II82
o-ugg
0-1188

0-17572
0-17728

.

0-17694

Table III.

Weight of Air in Sphere = 3-i357 grms.
Pressure at ioo° C. about 15,890 m.m. of Mercury.
_
w
Density = — = 0-019784.
No.

h-

1.
2.

15-88
16 69

3-

i6"43

f2.

A-

w.

Sp. heat.

100-07

536-5
536-5
536-5

I 0870
0-0853

0-17680
0-17506
0-17926

10006
100-04

0-0876

Mean.0-17704
These, it is seen, afford a result above that theoretically
assigned to air at constant volume (0-1684).
They differ
too somewhat from some experiments made by the firstdescribed method, are somewhat lower than their mean,
but the consistency displayed throughout in the thirteen
experiments given, especially in Tables I. and II., leads
me to give these numbers as probably a close approxima¬
tion to the true value.
One point is at any rate brought
out clearly, that is, that the surmise that the specific heat
of a gas at constant volume was a quantity independent
of pressure—a surmise based partly on the constancy of
the specific heat at constant pressure—would appear to
be corredt.
The values in the three tables, calculated
simply on the weights of gas dealt with in each set of
experiments, show results quite independent of the great
variations of pressure and density obtaining, the weight of
condensation simply falling off with the decrease in the
weight of gas, till in the third table w is beginning to feel
the errors incidental to the considerable mass of the
spheres and to give more variable results.
I have
prepared very thin light spheres with a view to continue
the experiments to lower pressures with less danger of
error.
The cause of the excess in the value obtained above the
theoretical is not apparent, especially in view of the
independence of pressure displayed.
The experiments
embodied in the three tables were made indeed upon the
one sample of air—some being liberated after the first five
experiments, and so on—but this had been dried through
three calcium chloride tubes and two large U-tubes of
phosphorus pentoxide before passing into the pump.
Between the pump and the sphere it passed through a
brass tube stuffed with asbestos which had been previously
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heated to redness. The objedt of this is to guard against
oil being carried from the pump into the sphere.
My first determination of the specific heat of air at
constant volume was effected on the 13th of April of this
present year.
It was made by the method described in
the beginning of this note at a pressure somewhat higher
than that at which the experiments of Table I. were
effected.
This experiment gave as a result the specific
heat of air to be 0-17565.
Note.

October 18.

Subsequent more extended experiments have shown me
that this condition was not absolutely fulfilled.
A small
reduction of the values recorded for the specific heat of
air is necessary on this account, but ihsufficient to effedt
any remarks made in this note. Successive experiments
on the empty spheres, I may observe, are sufficiently
consistent one with another to warrant the assumption
that the values recorded by me are not probably affedted
to the extent of one per cent by errors on the calorific
capacities of the spheres.

{CHDecC^i888WS’

pressure (about 80 m.m.), it affords a distillate of aniline,
and leaves a residue which seems to be the silicon
analogue of carbodiphenylimide ; but the latter has not yet
been completely analysed.
The detailed investigation of the new substance and its
derivatives is in adtive progress, and promises to throw
light on the hitherto obscure relations of silicon and
nitrogen.
I have reason to believe that the homologues of aniline,
and certain other analogous nitrogen compounds, adt like
excess of aniline on the silicon haloids, and produce
substances similar to the subjed of this note.
These
readions are also being investigated in my laboratory.

NOTE

ON

THE

DETERMINATION OF COPPER BY THE IODIDE
PROCESS.
By ROWLAND WILLIAMS, F.I.C., F.C.S.

PRELIMINARY
SI LICO-ORGANIC

NOTE

COMPOUND

ON
OF

A
A

NEW

TYPE.*
By J. EMERSON REYNOLDS, M.D., F.R.S.,
Professor of Chemistry, University of Dublin.

The subjedt of this note is a fine crystalline substance,
and is the first well-defined compound yet known in which
we have reason to believe that silicon is in diredt and
exclusive union with the nitrogen of amidic groups. Its
analysis and mode of formation lead to the conclusion
that it is silicotetraphenylamide,
/NHC6H5
/nhc6h5
s1qnhc6h5
xnhc6h5
This body is produced when silicon tetrabromide (or
the tetrachloride) is added to excess of aniline, diluted
with three or four volumes of benzene.
Aniline hydrobromate (or hydrochlorate) is a secondary produdt of
interaction and separates, being insoluble in benzene. If
aniline be in excess throughout the operation, the whole
of the halogen precipitates as aniline salt, and there
remains in solution impure silicotetraphenylamide.
If
aniline be not in excess, a bromo-compound is obtained
analogous to Harden’s rather ill-defined chlorinated
product.
Distillation from a water-bath readily removes benzene
from the solution, and a liquid remains which solidifies
after some time to a yellowish mass. The latter dissolves
in warm carbon disulphide, leaving a residue containing
some thiocarbanilide, and cautious evaporation of the
solution leads to the separation of magnificent crystals of
the silicon compound. These form chiefly at the surface
of the liquid, as they are specifically lighter than the
solution.
When twice re-crystallised from carbon disulphide, the
substance is obtained in a state of purity.f
The crystals of silicotetraphenylamide are perfectly
colourless short prisms of considerable size.
They melt
at 136—137’ to a transparent liquid, which can be heated
to 2100 without decomposition.
On cooling, this liquid
solidifies to a transparent glass, which, like the original
crystals, can be easily decomposed by water.
If silicotetraphenylamide be heated under diminished
* Read before the Royal Society, Nov. 22, 1888.
+ A large quantity was prepared in June last, and about 50 grins, of
the pure compound were exhibited on September nth in Sedtion B
during the meeting of the British Association at Bath.

As there appears to be considerable difference of opinion
concerning the value of the iodide process for the deter¬
mination of copper—certain metallurgical chemistshaving
raised objedions to its use, while, on the other hand, Mr.
Westmoreland regards it with great favour—I thought it
worth while to try the method in estimating the percentage
of copper in two samples of sheet copper which I recently
had occasion to examine.
According to Sutton (“Volumetric Analysis,” 4th
Edition, p. 142), the iodide process is principally available
for the rapid estimation of small quantities of copper, and
the results are accurate in the absence of per-salts of iron
and other reducible substances.
Fresenius, who, by the way, claims that the process
was devised in his laboratory by De Haen, employs a sul¬
phuric acid solution of the copper. Fresenius says
(“ Quantitative Analysis,” 7th Edition, p. 259) the results
are accurate if the copper solution be free from sesquioxide of iron, free nitric and hydrochloric acids, and other
bodies which decompose iodide of potassium.
He also
remarks that the solution, after adding the potassium
iodide, must not be allowed to stand too long before
titration.
My estimations were made by dissolving 63 grains of
each sample in the theoretical amount of dilute nitric
acid, boiling off nitrous fumes, adding carbonate of soda
solution until a slight permanent precipitate appeared,
then acetic acid in slight excess, and making up to 10,000
grains. One-tenth of the whole ( = 6-3 grains of the sample)
was measured off for each titration, excess of potassium
iodide added, and, after allowing to stand a few minutes,
titrated with decinormal hyposulphite solution.
This
mode of procedure is essentially the same as that adopted
by Mr. Westmoreland, excepting the strength of the
hyposulphite solution, which, for convenience sake, I
make decinormal.
When an aliquot portion equivalent to 6-3 grains of
the sample is taken, and decinormal hyposulphite used,
if the number of grains of hyposulphite employed in each
titration be divided by ten, the percentage of copper is at
once indicated. In the case of the two samples of copper
under consideration, the iodide process yielded results
very similar to those obtained by the method which I
usually employ. The iodide process is undoubtedly both
expeditious and accurate in the case of refined copper or
pure copper solutions, but certain impurities, especially
lead, iron, and arsenic, seem to exert a prejudicial effedt.
Ferric salts in particular invariably cause the results to
be inaccurate.
In his original paper on this subjedt
(Journal of the Society of Chemical Industry, vol. v., p.
52), Mr. Westmoreland says he is inclined to think that
I
| ferric acetate liberates iodine from potassium iodide.
1 have proved by adtual txperiment that this is the case,
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and the same remark applies to ferric nitrate.
Ferric
acetate equal to one-tenth of a grain of iron, adting on
potassium iodide solution acidified with acetic acid
liberated o-05o8 grain of iodine in five minutes. Under
the same conditions, ferric nitrate equal to one-tenth of a
grain of iron liberated o-o635 grain iodine. I also find
that arsenic acid quickly decomposes potassium iodide to
an estimable extent.
It may, of course, be argued that traces only of these
impurities are likely to be present in liquids in which the
copper is to be estimated by the iodide process, as the
operator would have separated the copper in a fairly pure
form, previous to titration. It is advisable, however, to
call special attention to these possible sources of error.
Laboratory and Assay Office,
28, Pall Mall, Manchester.

WATER SUPPLY TO STEAM BOILERS.
By THOMAS T. P. BRUCE WARREN.

It is a common practice to use waste steam for heating
water before injedting into a boiler; in most cases the
exhaust steam from the cylinder is condensed, and flows
back again into the boiler. If the cylinder be lubricated
with a compound oil containing a saponifiable oil or fat,
serious consequences are likely to result, in consequence
of “pitting” of the plates.
Although this is so well
known, I am not aware of any published statement on the
chemistry of this subjedt.
A few years ago a sample of water drawn from a boiler
was said to contain grease.
Both the water and deposit
from the boiler were repeatedly examined, with negative
results. A sample of scum colledted from the surface of
the water was subsequently examined in the following
way:—
A weighed quantity of the dried scum was digested in
warm dilute HC1 ; the solution, on cooling, was coated
with a dirty, undtuous film. On filtering and washing, the
soiluble matter was removed, the dried residue was treated
w th CS2, which, on evaporation, yielded four per cent of
a white solid fat, consisting principally of stearic acid.
As these earthy soaps float, they attach themselves to
the boiler plates, and, being decomposed, leave a greasy
spot on the plates. This grease prevents the water from
coming in contadl with the plate, which probably gets
more strongly heated ; however, the plates rapidly corrode
at these spots, but how far the adtion is chemical or
mechanical, or combined, it is not so easy to decide.
Petroleum or other non-saponifiable lubricators should
be used in every case where it is intended to utilise waste
steam, diredt, in heating the feed water.
I brought this corrosion of boiler plates under the notice
of the late Mr. Keats, Chemist to the Metropolitan Board
of Works, who said that this corrosion was due to sulphate
of lime. If sulphate of lime be present in this scum, the
corrosion may be more easily explained, as the generation
of sulphurous acid is by no means improbable.
Chloride of magnesium, if present in large quantity in
a feed water, will generate HC1, and which, escaping with
the steam, will rapidly corrode the iron pipes conveying
the steam. A water residuum heated to 260° F., evolves
large quantities of HC1, if much chloride of magnesium
be present. Probably the reason why this corrosion is not
perceptible with marine boilers is because the steam
pipes are made of copper.

The Decomposition of the Haloid Salts of Silver
under the Influence of Light. — F. Griveaux.—The de¬
composition of the haloid silver salts occasioned by light
may be considered as a dissociation similar to that pro¬
duced by heat.—Comptes Rendus, Vol. cvii, No. 21.
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By C. J. H. WARDEN, M.D., F.R.C.S.
(Concluded from p. 262.)

The next point I propose referring to in conedtion with

this enquiry is the apparent influence of cultivation and
locality on the yield of alkaloid. For convenience of refer¬
ence I have tabulated all the available information on the
subjedt of cultivation in Table No. VI.
In Table No. VII. I have arranged the data regarding
height above sea level, and average rainfall of the distridts
in which the samples were grown.
The various samples of coca leaf examined during the
course of my experiments were thus grown under different
methods of cultivation and climatic influences, and it will
be of interest now to compare these conditions with those
under which the plant grows in Bolivia, a distridt which
is stated to produce the best leaves. Two articles have
appeared by Drs. Squibb and Rusby respedtively (Pharm.
Journ., 1885), which deal with the cultivation of the coca
plant. Rusby for more than two months was continuously
engaged in the study of the coca plant and its produdts in the
distridts of Bolivia. The distridt of Caroica may be considered
fitly representing the remainder of Youngos, and Youngos
as representing the principal coca distridts of the republic.
The first coca plantations are found at an altitude of 6400
feet, and after passing the 2000 feet level there are few, if
any; and within this four to five thousand feet lie the
cocales of Bolivia. The soil is very diversified, ranging
from a very light decomposed shale or sandstone to a
heavy blue or chiefly yellow clay.
The rainy season
begins in Odtober and continues until May or June, during
which period the rains are copious and almost constant.
During the succeeding two months there is scarcely a
drop of rain, and during the next two there are only
occasional showers.
By the natives the leaves are
classed as sweet and bitter leaves. The sweet leaves contain
an abundance of alkaloids other than cocaine ; but usually
contain a large percentage also of cocaine. In the sweet
leaves the bitter taste of the cocaine is marked by the
presence of the other alkaloids, while in the bitter leaves
the taste of cocaine is predominant.
It would appear
that the percentage of sweet alkaloids varies inversely
as the amount and continuousness of moisture the plant
receives. From a high altitude, the best results as to
total alkaloids have been yielded by plants grown on a
hill side soil rich in vegetable manure.
But a rivalry
exists between this variety of soil and a yellow clay ; the
author is inclined to think that those who prefer the latter
soil do so because it yields a somewhat larger crop.
The ground for the nursery beds is prepared during the
latter part of the dry season by breaking it up very
thoroughly to the depth of a foot or more. The plan of
sowing the seeds broadcast as soon as gathered, and
covering with a little earth, or better, a layer of banana
leaves or decaying vegetable matter, has been found to
answer : germination requires from eight to twelve days
longer than by adopting the native method, which consists
in depositing the seeds as soon as gathered in a shaded
place in layers an inch or more deep, and covered with a
thin layer of decaying leaves.
The heat generated by
the decomposition of the fleshy pericarps seems to induce
germination, and the embryo bursts ity bony covering.
This growth unites them in from eight to fourteen days
into a solid mass, which is broken up into small pieces
and planted in furrows in the nursery.
In this process
very many of the sprouts are broken off and the plants
destroyed. A covering of brush or straw must be placed
over the nursery, at first only 3 or 4 inches above the sur¬
face, and elevated as the plants grow.
On the manner in which the ground is prepared for the
plantation much of the future well-being of the plant de¬
pends.
The ground should be thoroughly powdered to
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Source of leaves.
Central Terai Tea Co., Darjeeling ..

Matelli Tea Garden, Jalpaiguri

..

Arcuttipore Tea Co., Cachar

..

..

Chulsa, Jalpaiguri Dooars.
Jaunpore District.
Ranchi.

Society’s Gardens, Alipore, Calcutta

Districts.
Central Terai Tea
Co., Darjeeling..
Matelli Tea Co.,
Jalpaiguri..
Arcuttipore
Tea
Co., Cachar
Chulsa, Jalpaiguri
Dooars
Jaunpore Districts
Ranchi
Society’s Gardens,
Calcutta ..

Table No. VI.
Per cent of
Method of cultivation.
alkaloid on
anhydrous leaves.
Seedlings received from Society in 1885; grown in Bungalow
1-115
compound and receiving a slight forking by coolies.
Soil,
black loam ; no manure used.
Seedlings from Society ; about 18 months old. Virgin forest
1-022
land, black on top, sandy underneath. Plants not specially
treated.
Seedlings from Society; age about 19 months. Soil, sandy
1369
loam ; vacancies in an old tea clearance ; manured with old
1-671
cow-dung and top dressed with soot.
Seedlings from Society, 1887 ; planted out 4 feet X 4 feet in
o-6io
virgin forest; chocolate-coloured leaf-mould.
Seedlings from Society; about 2 years.
Old sandy loam
0371
garden soil, highly manured.
Seeds from Paris; plants two years old. Planted 2' X 2'.
1-069
Soil, loam with much iron in it, of a chocolate colour ; once
o-8ii
manured with cow-dung.
Seedlings of various ages, from 6 months to 2 years ; some in
0358
pots and some planted in ordinary garden soil.
°'973

Table No. VII.
Per cent of
Height above
alkaloid on
sea level.
anhydrous leaves.
Feet.

Average
rainfall.
Inches.

1-115

About goo.

—

1-022

About 1700.

About 180.

1369
1-671

About 120.

Av. of six
years, 129.

o-6io

2200.
300.

180 to 200.
30 to 40.

2200.

About 65.

—

About 66.

°’57I
1-069
0811
0358’
.0-973
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the depth of two or, if possible, three feet, and all roots
and large stones removed. It is generally believed that
shade tends to the production of the best quality of
leaves, and the cocales are therefore planted thickly with
a small broad topped leguminous tree related to the
St. John’s head plant.
The custom appears to have
arisen from two considerations. There is a period already
referred to of two or three months during which no rain
falls, and then these trees afford prote&ion from the sun.
Secondly, because shade conduces to the production of a
large smooth leaf of elegant colour, and thus adds to the
appearance of the product. From repeated comparative
assays made by Rusby, of shade and sun grown leaves
from adjoining plants, the sun grown leaves were invariably
much richer in total alkaloids.
The plants are transplanted from the nursery at the ad¬
vent of the permanent rains, and are set out from half an
inch to three feet apart. They grow to a height of 2 to
6 feet, but the largest plants do not yield the best leaves.
Great care must be taken to keep the soil thoroughly
stirred and free from weeds. The first picking of leaves
is made one year and a half from the date of transplanting,
or two and a half from the date of sowing the seeds.
The chief danger of picking the leaves earlier than the
period mentioned, is not the strain upon the vitality of
the young plants, but because it is almost impossible to
avoid breaking off the very tender tips of the twigs, the
result being fatal to many plants.
During the first few years the percentage of alkaloids
increases rapidly, reaching its maximum at or before the
tenth year; at the age of twenty it begins to diminish,
but with extreme slowness, so that plants are practically
in their prime up to the age of thirty-five or forty. The

decline is then probably due rather to exhaustion of the
soil than of vitality of the plant. Fertilisation of the soil
has never been tried, but it appears probable that as much
could be done for the coca in this way as has been done
for other plants.
The time of picking is determined solely by the con¬
dition of the leaves. When mature they turn yellow if in
the dry season, and brown if in the rainy, and within
eight days at the outside will fall if not plucked.
No
irrigation is resorted to during the dry season. Rusby is
of opinion that though it is possible that irrigation might
increase the size of the crop, yet, that after a long time,
an abundant and steady supply of water would result in
a decrease in the amount of alkaloids.
Moist seasons
produce the most delicate leaves of finest quality, while
droughts are very destructive to the crops. Each bush, as
a rule, yields three crops a year; or in exceptional localities,
four crops.
After plucking, the leaves are exposed to a hot sun upon
a pavement of well-fitted flat stones, and stirred occasion¬
ally until dry. Under favourable conditions the drying is
accomplished in about three hours. A few drops of rain
are sufficient to decolourise and ruin the sale of the coca,
though Rusby thinks it probable that such decolourisation,
if produced by little rain, does not necessarily indicate
loss of alkaloid.
After drying, the leaves are placed in
storage sheds, when the leaf undergoes a slight sweating
process.
As far as one can judge from the data available, altitude
in India does not appear to have much, if any, effeCt on
the percentage of alkaloid present in the coca leaf. Taking
two extreme cases, the coca grown on the Matelli Tea
Co.’s garden, Jalpaiguri, at an elevation of 1700 feet,
yielded 1-022 per cent of alkaloids, while that grown at
Arcuttipore in Cachar, at an elevation of only 120 feet,
yielded from 13 to i-6 per cent of alkaloid.
Again, the
amount of rainfall does not appear to have been a fadtor
of any moment, for we have the coca grown in the Jaun¬
pore District, with a rainfall of 30 to 40 inches, yielding
only four-hundredths per cent less alkaloid than that
yielded by the leaf grown at Chulsa in the Dooars, with a
rainfall of from 180 to 200 inches. As Rusby points out,
the plants must not only have an abundant supply of
water at the roots, they must be bathed in a humid atmo¬
sphere for the greater portion of the year. In considering
these questions, however, of altitude and climatic in¬
fluences on the alkaloid contents of the leaf, it must be
remembered that in order to make the results stridtly
comparable, the age of the plants and the condition of
the leaf as regards maturity at the time it was plucked,
should be similar in all cases. But the samples examined
by me were picked at different periods; thus the Matelli,

Chemical News, |

Dec. 7, 1888.

1

Note on Erythroxylon Coca Grown in India.

and Central Terai Tea Co.’s leaf was plucked in July, the
Chulsa and Jalpaiguri in O&ober, the Arcuttipore twice
a month since 18th May, 1887. Extreme caution is
therefore requisite in drawing deductions as to the special
adaptability of any particular district for the growth of
coca. The necessity for this caution is well seen in the
results of the examination of tne samples grown in the
Society’s Gardens, Alipore.
The first sample yielded
only 0-358 per cent of total alkaloid, while the second,
examined about six weeks later, contained 0-973 percent
of alkaloid, a difference of nearly 300 per cent.
As regards the effects of cultivation and manure on the
yield of alkaloid, it would appear from the reports I have
received that in only two of the districts was the soil
specially manured. At Arcuttipore the manure consisted
of old cow-dung, with a top dressing of soot.
In the
Jaunpore district the soil is stated to have been highly
manured, but no particulars as to the precise nature of
the fertiliser are afforded. The leaf grown at Arcuttipore
yielded very considerably more alkaloid than any of the
other samples examined ; while that grown in the Jaun¬
pore district contained only 0-571 per cent of alkaloid. I
have no information whether the Arcuttipore plants were
grown in the shade or open. On the Jaunpore Tea Estate
there appear to be four plants, two in full sunshine,
and measuring 5J feet and 5 feet 2 inches in height
respectively ; one in partial shade 3 feet high, and one in
shade 5 feet high ; and I gather from the Manager’s letter
that the leaf sent me was collected from the plant which
grew in the shade.
Taking into consideration the amount of potash con¬
tained in the leaves, and the rapid exhaustion of the soil
which would necessarily ensue from repeated plucking of
the leaves, it appears to me that, though at first a nitro¬
genous fertiliser would be beneficial, yet after a time the
addition of a fertiliser containing potash in some form, in
addition to the nitrogenous matter, would be necessary.
The amount of nitrogen in the soot and cow-dung might
possibly suffice, but whether the amount of potash in the
cow-dung would be sufficient to supply the place of that
removed from the soil by the leaves is an open question.
The method of drying the leaves by artificial heat in¬
stead of in the direct rays of the sun, does not appear to
me objectionable. The object, which should, I think, be
kept prominently in view, is to dry the leaves as thoroughly
and quickly as possible at the lowest temperature.
The
plan adopted at Arcuttipore of first withering the leaves
in the shade and then drying them in a tea dryer at 150° F.
for ten minutes, appears to me as good as any.
I do not
think any advantage is to be gained by employing a higher
temperature.
In whatever way dried the leaves should
be at once packed in air-tight boxes directly they are cold.
Dried leaves exposed to air rapidly absorb moisture, and
a few hours’ exposure in a damp day will indicate in the
leaf 18 to 20 per cent of moisture.
The amount of leaf yielded by a plant obviously varies
with its age. At Arcuttipore, with plants about 19 months
old, the Manager writing in August, 1887, states, that the
leaf has been collected twice a month since 18th May
last: the quantity of green leaf obtained at each plucking
from nine plants varied from | to 1 lb.; one pound of
green leaf yielding about 3J ounces of finished coca. At
Chulsa, Jalpaiguri, 143 plants yielded 3 lbs. of dry leaf.
The apparent peculiarity of the alkaloid extracted from
Indian grown coca leaves of not forming spontaneously
crystallisable salts on evaporation of aqueous and other
solutions, raises the question of the value of the drug for
therapeutic purposes. In the manufacture of hydrochlor¬
ate of cocaine, the solution of the alkaloid in hydrochloric
acid is evaporated at a low temperature with constant
stirring, until the solid salt ceases to lose weight. Solu¬
tions of hydrochlorate of cocaine prepared from Indian
grown coca leaves treated in a similar way, also yields a
solid hydrochlorate.
The physiological aCtion of the
.hydrochlorate so prepared in numbing the tongue was
very marked, but it seemed to me that it would be more
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satisfactory to have the opinion of a medical man on the
suitableness of the drug for therapeutic purposes. Hydro¬
chlorate of cocaine in a four per cent aqueous solution is
employed in ophthalmic practice. I accordingly prepared
a solution of that strength, which I submitted to Dr.
Saunders, Professor of Ophthalmic Surgery at the Medical
College, Calcutta, for report. Dr. Saunders has tried the
effects of the drug on patients, and has very kindly
favoured me with the following note of its action.
“ I have used the solution of cocaine sent by you in
some 13 operations for cataraCt, and many minor opera¬
tions upon the eye : I find no difference in its physio¬
logical effeCl from other cocaine, except that it appears
to have a quicker and a slightly stronger aCtion. As an
anaesthetic upon the eye it is perfect.”
There can thus be no question regarding the activity of
the alkaloid obtained from Indian coca. On purely phar¬
maceutical grounds the use of cocaine obtained from
Indian coca might be objected to, as it does not apparently
form spontaneously crystallisable salts, but as the salts
of cocaine are, as a rule, used in solution, this objection
cannot carry much weight. The percentage of alkaloid
contained in samples of the Indian grown drug exceeds
considerably the amount stated to have been found in any
of the published assays of coca leaf which I have had an
opportunity of seeing ; and I think it not unlikely, that as
the Indian plants—now in their infancy—mature, still
larger percentages of alkaloid will be found in the leaves.
Thus, though the suitableness of India for growing coca
is clearly established, the point whether it will be com¬
mercially successful or not to grow the drug there is
another question. The present sources of coca are very
large : according to Squibb (Ephemeris, May, 1887), the
Peruvian Government is said to record and tax a produc¬
tion of over 15,000,000 pounds per annum, and the
Bolivian Government about 7,500,000 pounds; of this
latter quantity about 55 per cent is consumed in Bolivia,
Argentine Republic and Chili each 14 per cent, and Peru
10 per cent, while the remaining 5 per cent is exported to
the United States and Europe, thus giving about 375,000
pound as the export of Bolivia. As Peru produces about
double the quantity credited to Bolivia it seems probable
that about double the quantity may be exported, or
750,000 pounds, and if this, too, goes to the United States
and Europe it would make an aggregate of about 1,125,000
pounds annually.
Squibb pertinently remarks that
1,000,000 pounds of coca leaf would yield at least 2500
pounds of cocaine, while one-fourth of that quantity would
probably overstock the whole world.
Probably small
parcels of Indian coca leaf would find a ready sale in
Europe at good prices, but to plant out large areas would,
I think, be a hazardous experiment. For it must be
remembeied that the uses of coca are very limited in
Europe, the drug being almost solely used as a medicine,
and, as far as one can judge, there is little or no chance of
coca preparations ever coming into general use, for ex¬
ample, as beverages. The question of the synthesis of
cocaine, enabling the drug to be prepared artificially on a
large scale, is also a not very remote contingency, for
work has already been done in that direction by Merck
and others.
(In the “ Report on the Botanical Gardens, Nilgiris, for
1884-5,” the Superintendent remarks :—“ Last winter this
alkaloid is said to have fetched 2s. 6d. per grain. At this
price, could it have been maintained, its cultivation would
have been produ&ive of enormous profits, but the price
has since declined to 7d. per grain, and it is very unlikely
that even this sum will be realised much longer. In this
opinion Mr. Thiselton Dyer concurs, and he moreover
wrote a short time ago to caution me against being too
sanguine that the cultivation of coca would be a com¬
mercial success, or advising me at any rate to discount
very largely the reports which had been spread abroad
about it.”)
In conclusion, it only remains for me to express my
thanks to Mr. Blechynden, Secretary to the Society, for
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the trouble he has taken not only in collecting samples of
coca from the various districts, but in supplying me with
information relative to local methods of cultivation.

EXPERIMENTS

UPON

ALUM

BAKING-

POWDERS,
AND THE EFFECTS UPON DIGESTION OF THE
RESIDUES LEFT

THEREFROM

IN

BREAD.

By Prof. J. W. MALLET, University of Virginia.
It has been almost universally conceded that alum itself,
when added singly to bread or other food, is positively
injurious to health, and that its use, even in the small
proportion sometimes employed to improve the appearance
of bread made from unsound or inferior flour, must be re¬
garded as reprehensible. But since the extensive intro¬
duction, in the United States, of baking-powders made
with alum and bicarbonate of soda, there has been much
dispute as to the harmlessness or harmfulness of the sub¬
stances which are left in bread made with such powders
after the mutual reaction of their constituents and the
completion of the baking process.
It has been claimed by those who advocate the use of
cheap baking-powders made with alum as one of the in¬
gredients, that as soon as the mixture of alum (usually
first deprived by heating of the whole or much the greater
part of its water of crystallisation—so-called “ burnt
alum ”) and bicarbonate of soda is moistened, as in
working it up with flour and water to form dough or
“ sponge,” the aluminum sulphate is decomposed, sodium
sulphate being formed, with which there also remains
sulphate of ammonium or potassium, as ammonia or
potash alum has been used, and the aluminum assumes
the form of aluminum hydroxide, insoluble in water, and
therefore supposed to be inert and harmless in the stomach
and alimentary canal.
It has been noticed that the
aluminum is also partly converted into phosphate in
presence of the phosphates naturally occurring in flour,
and this has been also taken to be insoluble and inert. It
has been further claimed that at the temperature of the
baking oven aluminum hydroxide is itself decomposed,
water being given off, and the highly insoluble aluminum
oxide, or alumina, left behind, to be discharged from the
intestines as might be so much clay or other harmless and
indifferent matter.
On the other hand, it has been asserted, by some of
those who oppose the use of alum in baking-powders, that
the decomposition is not, or may not be, complete, and in
any case that, as all of the constituents of the alum
remain in the bread, the adtion upon the human system
must be essentially the same as if the alum itself remained
intadt.
In the discussion of the effedts on health of the residual
substances left in bread made with alum baking-powders,
there has been a good deal of loose argument, based upon
data which were either merely assumed as probable or
were too imperfectly supported by adtual experiment. In
such experiments as have been hitherto recorded, bearing
diredtly on the question, there are many points left in an
indeterminate state, and calling for further investigation
in order to clear them up and admit of an impartial con¬
clusion being reached. The following work was under¬
taken with a view to furnish some more exadt and satis¬
factory evidence of the kind required for the purpose of
reaching such a conclusion.
1. General Nature of the Baking-powders Examined.
Of these there were 27 samples, representing 17
different brands. It was thought desirable to examine,
at least in some cases, several samples of the same brand,
in order to form an idea of the degree of uniformity to be
counted upon as presented by the produdt of the same
manufacturer.
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The samples were in unbroken original packages, as
found in ordinary retail trade. A good deal of difficulty
was experienced at first in procuring samples of some of
the brands, until it was observed that not in the larger
and better shops of the principal cities, but in smaller
shops and more obscure streets and towns, were these to
be met with, indicating sale chiefly among the poorer
classes.
Nearly all of these powders contained as their acid in¬
gredient a mixture of alum and acid phosphate of calcium
(“superphosphate”).
In but one case was alum alone
found. The alum employed was, for the most part, made
with ammonium, not potassium sulphate, although the
latter salt was also met with either singly or mixed with
the former.
All contained as the alkaline ingredient acid carbonate
of sodium (“bicarbonate of soda”). All contained starch,
or, in two or three instances, crude flour or starch im¬
perfectly separated from gluten.
2. Amount of Carbon Dioxide (Carbonic Acid) Gas given
off on Moistening each Baking-powder with Water.
As the object of using a baking-powder in making bread
is to produce porosity, by the liberation and expansion of
gas-bubbles uniformly distributed through the mass, the
amount of gas set free from a given quantity of the powder
by moistening it is obviously an important point to be
determined.
This amount was found to be very variable on testing
carefully under similar conditions the different samples
examined.
Reducing the volume of gas to the same
standard temperature and pressure, and allowing for gas
retained in solution by water at the temperature of each
experiment, the smallest quantity obtained was 36-gi
cubic inches from one avoirdupois ounce of bakingpowder. The average for all the samples was 66-oo cubic
inches from the same weight of powder. The largest
quantity obtained was gci'37 cubic inches. Hence, if the
average result be taken as the standard of comparison, a
departure from it of as much as 44 per cent in defedt and
50 per cent in excess was observed.
In obtaining these results no account was taken of any
ammonium carbonate, which is employed, when at all,
only in quite small proportion ; this would only assume
the gaseous form under the influence of the heat in baking.
The variability observed appears to be partly due to
variation in the proportion of starch or other indifferent
matter used, partly to the variable character of the com¬
mercial bicarbonate of soda employed (containing a
larger or smaller proportion of true bicarbonate), partly
to greater or less purity of the other adtive ingredients,
partly to greater or less care in the adjustment to each other
in proper proportions of the acid ingredients and the soda,
partly to want of due care to insure uniform mixture of
the ingredients, but mainly to greater or less absorption
of moisture from the air in keeping, different degrees of
care in drying the materials, and in putting up the powder
in packages for sale, and no doubt difference in age of
some of the samples.
3. Relation of the Variable Product of Carbon Dioxide
Gas to the Amount of Powder necessary to be used in
making Bread.
Aside from the bearing on the fitness for producing
porosity in bread, and hence on the money value of a
baking-powder, of the amount of carbonic acid gas given
off by a given quantity of the powder, there is to be con¬
sidered the bearing upon health of the habitual use of
more or less of the powder to produce the same effedt in
“ raising ” bread. The directions accompanying most of
the brands call for two teaspoonfuls, or in some cases
two or three teaspoonfuls, for each quart of flour; but it
may be safely assumed that in adtual pradtice the breadmaker will take such a quantity as experience may show
to be necessary to produce the desired “ lightness,”
whether by varying the number of spoonfuls recommended,
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or by changing the extent of filling ofthe spoon, or by dis¬
carding this measure in favour of some other the use of
which is guided by observation of the resulting bread.
Hence the use of a poor baking-powder, or one in poor
condition, yielding but a small proportion of gas, will
lead to the employment of a relatively larger quantity,
and will cause a larger amount of residual matter to be
left in the same quantity of bread, causing increased illeffed upon health if such residual matter be injurious at
all.
This point is to be borne in mind in forming any esti¬
mate of the quantity of residue from a baking-powder
which any single consumer of bread made with it may
have to encounter.

crystallised ammonia alum, and to as much as 3-i5 grains
of lime per ounce of baking-powder. Hence it is not true
that the aluminum and calcium are left in a condition
wholly insoluble in water; at any rate, in the presence of
the other residual material of the baking-powder.
In the powders containing calcium acid phosphate
along with alum, part of the lime is in solution as car¬
bonate dissolved by excess of carbonic acid. In such of
these phosphate and alum powders as had least excess of
alkali (bicarbonate of soda), the whole, or nearly the
whole, of the phosphoric acid was left in the part of the
residue insoluble in water.

4. Nature of the Ingredients in a Solution obtained by
Treating the Several Baking-powders with Water, so
far as Excess of Acid or Alkali derived from the
Powder is Concerned.

The solution obtained by adting on the powders with
excess of cold water gave a strongly-marked violet tint
with a weak solution of free iodine, due to the presence
of a little soluble starch.
No dextrine or glucose was
found. The presence of organic matter, although in very
small amount, may possibly aid in bringing a little
aluminum, or calcium phosphate, or aluminum hydroxide,
into solution.

On ading with a definite excess of cold water upon
each sample examined, and filtering off the solution after
escape of gas has ceased, leaving on the filter the starch
and insoluble mineral produds of the chemical adion
which had taken place, the clear liquid was examined as
to its readion to test-paper, and the excess of acid or
alkali was carefully determined.
In nearly all cases the liquid was alkaline, and the
excess of alkali present was found equivalent to an amount
of bicarbonate of soda varying from 2-o6 to ig'ii grains
for each ounce avoirdupois of baking-powder used.
In two cases the readion was acid, and to an extent
which, if the excess be counted as alum over and above
that required to neutralise the soda present, would be
equivalent in the one case to o’86 grain, and in the other
case to 3‘i4 grains of burnt ammonia alum (or to 1-58
grains and 5-y8 grains of crystallised ammonia alum
respedively) per ounce of baking-powder.
In fad, these
two baking-powders, being made with alum and acid cal¬
cium phosphate, the acidity was in part due to excess of
the latter salt, though a soluble compound of aluminum
was also present.
These results indicate the degree of variation in the
adjustment to one another of the acid ingredients and the
bicarbonate of soda, more or less carelessness as to the
purity, and therefore real chemical efficiency of the two
classes of material, especially, in all probability, as to the
relative proportions of true bicarbonate of soda, of the
neutral carbonate, and of moisture in the soda used, and
more or less inaccuracy in the weighing out, and want of
uniformity in the mixing of the materials as taken.
5. Examination of the Watery Solution from the Several
Baking-powders as to the Presence therein of Aluminum
and Calcium.
It has been commonly claimed, in defence of bakingpowders made with alum, that, conceding this salt to be
itself injurious, it is decomposed in adting upon the bi¬
carbonate of soda, assuming the alkaline material to be
used in sufficient amount, hydroxide (or hydrate) of
aluminium being formed, and that the latter is quite in¬
soluble, and hence inert physiologically, so that no harm
can result from its presence in the digestive organs.
It
has usually also been assumed that the calcium of calcium
acid phosphate is rendered insoluble by conversion into
tribasic phosphate on reaction with a sufficient amount of
bicarbonate of soda.
On examining, however, the solutions obtained by adting
with water on the various baking-powders examined, due
care being taken to remove any silica, to decompose any
phosphate present, and to fully identify the aluminum and
calcium found, it appeared that these solutions in all
cases (except a single brand, made with alum alone with¬
out phosphate, in which there was but a trace of calcium)
contained both aluminum and calcium, in relatively small
quantity it is true, but in some cases to an extent equiva¬
lent to as much as 4-ig grains of burnt or 7^72 grains of

6. Presence of a little Organic Matter (Soluble Starch) in
the Watery Solution obtained from the Baking-powders.

7. Existence oj Aluminum largely as Phosphate in Con¬
sequence of the Use of Calcium Acid Phosphate along
with Alum.
It has been pretty generally assumed that from alum
baking-powders the aluminum is left mainly as hydroxide
(hydrate) in the bread, though attention has been drawn
to the fadt that some aluminum phosphate may be expedted to be formed from the phosphates of the flour itself.
The quantity of aluminum phosphate so produced would
probably be small. But, so far as the samples now reported
on may be taken to represent the usual charadter of the
alum baking-powders at present in the market, it will
have been seen that nearly all of them are made with
both alum and calcium acid phosphate, and in the readtion
of these two ingredients on each other we have a source
of the much more abundant production of aluminum
phosphate. In fadt, in all the powders of this mixed
charadter examined, nearly the whole of the aluminum
was present as phosphate after treatment of the powder
with water. Not quite the whole, however, as in two or
three cases aluminum was detectable in the watery solu¬
tion, while the phosphoric acid was left altogether in the
insoluble residue. Of course, in such baking-powders as
are made with alum alone (no phosphate), the aluminum
is left mainly as hydroxide.
8. Presence of Iron in Small but Varying Amount in the
Baking-powders Examined.
Although the quantity of iron in any of the samples ex¬
amined must have been quite small, and no special
attention was given to its determination, it was inci¬
dentally observed that this impurity varied very notably
from one sample to another. This seems to indicate very
different degrees of pains taken by different manufacturers
to procure and use pure materials.
g. Determination of the Temperature to which the Interior
of Bread is Subjected in the Process of Baking.
As aluminum hydroxide and aluminum phosphate are
heated they give off water, and in consequence of this loss
of water they become less soluble in acids, the anhydrous
aluminum oxide (or alumina) being practically altogether
insoluble in diluted or even pretty strong acids, while the
anhydrous phosphate can be dissolved by them only
slowly and with difficulty. When, therefore, we come to
consider the solubility or insolubility of the residues left
in bread from alum baking-powders, not in water, but in
the digestive fluids, especially in the- acid gastric juice, it
is important to know in what condition of hydration these
residues are left in the bread, i.e., how far water has
already been driven off and insolubility produced, and as
a first step we need to know to what temperature the in-
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terior of the bread has been exposed in the oven during
baking.
There is ample information to be found as to the usual
or desirable temperature of the oven, but I have found no
results of diredt experiments on the temperature attained
by the interior portions of the bread itself. It is remarked
by some writers that, as there is much water still left in
the bread when the baking is complete, the temperature
of the inside of a loaf cannot be expedted to much, if at
all, exceed the boiling-point of water under common
atmospheric pressure. But it seemed desirable to make
some diredt observations on this point, and this has now
been done; the temperature of the oven, and of the in¬
terior of the bread while baking, and up to the time of
withdrawal, having been noted—1st, For a large public
baking-oven of brick, 12 feet by 14 feet, heated by a coke
fire; 2nd, For a smaller brick oven in family use; and
3rd, For the ovens of ordinary cast-iron cooking stoves
burning wood and coal respectively. The results were
substantially uniform.
The temperature of the oven
atmosphere varied from 472° to 496° F., while the maxi¬
mum temperature shown by a registering thermometer
with its bulb in the centre of a larger or smaller loaf of
bread, ranged from 1970 to 2120 F., never exceeding the
latter point. In the case of the lowest temperature noted
the bread as taken out of the oven was not quite
sufficiently baked through, retaining rather more than a
proper amount of moisture in the centre of the loaf.
Hence it may fairly be concluded, as the result of diredt
experiment, that the aluminum hydroxide and hydrated
aluminum phosphate left in bread from alum bakingpowders are never exposed in baking to a temperature
higher than 212° F.
10. Determination of the Condition of Hydration of Alu¬
minum Hydroxide and Hydrated Aluminum Phos¬
phate after Drying at 212° F.
These two substances were prepared in a pure state by
precipitation, carefully washed, and allowed, in the first
instance, to become dry at the common temperature of
the atmosphere, covering them lightly to exclude dust. A
portion of each, contained in a small “ boat,” was then
exposed in a wide tube, maintained at or close to 212° F.
by an outside bath of water kept boiling, to a slow current
of air nearly saturated with moisture at the same tempera¬
ture, so as to place the material experimented on as
nearly as possible in the same condition as if it were en¬
closed in a mass of bread undergoing the process of
baking. This state of things was maintained for an hour
and a half—a time considerably longer than that usually
occupied in baking. The boat was withdrawn from the
tube and accurately weighed, then heated gradually to
bright redness, cooled, and weighed a second time. The
difference between the results of the two weighings gave
the amount of water removable from the material taken
as in the condition in which it would exist in baked bread.
The results were as follows :—
Aluminum hydroxide, as taken, gave off 39'iiy« water.
„
phosphate,
,,
„
31-65
„
These figures correspond to about one molecule of sur¬
plus water for each three or four molecules of the normal
aluminum hydroxide (Al(HO)3), and a little over three
molecules of water for each molecule of normal aluminum
phosphate (A1P04).
ix. Experiments upon the Influence on Digestion of Modevm
rate Doses of Aluminum Hydroxide and Aluminum
Phosphate Swallowed shortly before or along with
Food.
Having been interested by the results of a few experi¬
ments made in my own person a year or two ago on the
apparent interference with digestion of these substances,
I have tried a larger number of such experiments under

{
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more carefully noted conditions and with definite quanti¬
ties of the materials used, in order to test directly the
physiological effedt of the residues from alum bakingpowders, so far as this can be determined by their adtion
in the case of a single person.
The experiments were made with a carefully prepared
stock of the pure hydroxide and phosphate of aluminum,
dried at 2120 F., in the way and to the extent described
above (10). A weighed quantity of one or the other was
swallowed, either before—generally about ten minutes
or a quarter of an hour before—a regular meal (using only
a little water with the powder) or along with the food of
an ordinary meal, and the effedt, if any, upon the course
of digestion noted and recorded.
The experiments were
made with intervals of three or four days between them ;
the food taken was of various kinds, but always simple
and wholesome, and not likely of itself to produce
disturbance of digestion ; there was no pre-existing
derangement of the digestive fundtions when any experi¬
ment was undertaken; as much care as possible was
taken to avoid any mere fancying of expedted symptoms,
and to
state with moderation what was adtually
experienced.
The results of all the experiments made
were recorded, and the record was preserved in the words
which seemed at the time most accurately to express the
sensations observed.
While on two or three occasions, particularly with the
smallest doses used, there was no clearly observable
effedt, the general tenor of the experiments seemed to
establish beyond doubt on my part the fadt that the
ingestion of the aluminum compounds used produced an
inhibitory effedt on gastric digestion, while in some cases,
particularly with the larger doses, and on the whole
rather with the hydroxide than the phosphate for equal
weights of the two, the interference with the course of
digestion was very notable. There was no gastric pain,
nor were there any other symptoms of gastric or intestinal
irritation, but simply the well-known oppressive sensations
of indigestion properly so called, lasting for a longer or
shorter time, but generally for at least two or three hours
after the taking of food.
The quantity of aluminum hydroxide swallowed in each
experiment varied from 10 to 50 grains, the average for
all the experiments being about 28 grains. The quantity
of aluminum phosphate used ranged from 10 to 100
grains, the average being 45 grains.
These doses were
intentionally made larger than the quantities of the
aluminum compounds in question derivable from such an
amount of bread as would usually be eaten at a time it
alum baking-powder in anything like usual proportion had
been employed in making it. Theobjedt was to ascertain
with what doses distindt effedts were noticeable, and this
seemed to be generally the case with any dose not less
than 20 grains of the hydroxide or with not less than 30
or 40 grains of the phosphate.
It may, of course, be
reasonably supposed that a consideiably less quantity
than would be necessary to produce decided discomfort
when once administered might piove objedtionable and
injurious if habitually taken as a part of the bread of each
daily meal. With the proportion of alum in most of the
baking-powders in use, with the allowance of two tea¬
spoonfuls (counted as about 200 grains, though as much
as 250 grains was found to be sometimes measured by a
cook) of powder to a quart of flour, and assuming 35 or
40 per cent of water in baked bread, a pound of bread
would contain about 13 or 14 grains of aluminum
hydroxide if alum alone were used in making the powder,
or about 20 or 21 grains of aluminum phosphate if alum
and calcium acid phosphate were used together, and all
the aluminum were left in the bread as phosphate—these
weights being taken for the substances assumed in the
condition of hy dration shown by the experiments recorded
in preceding paragraphs.
(To be continued).
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The Anniversary Meeting of this Society was held on

Friday, November 30th, at Burlington House.
The
President
(Professor Stokes) having delivered the
anniversary address, the medals were presented as
follows:—The Copley Medal to Professor Thomas Henry
Huxley for his investigations on the morphology and
histology of vertebrate and invertebrate animals ; the
Davy Medal to Mr. William Crookes, for his investigations
on the behaviour of substances under the influence of the
eleCtric discharge in a high vacuum ; the Rumford Medal
to Professor Pietro Tacchini, for his investigations on the
physics of the sun; a Royal Medal to Sir Ferdinand von
Muller, for his investigations of the flora of Australia;
and a Royal Medal to Professor Osborne Reynolds, for
his investigations in mathematical and experimental
physics. The Society next proceeded to eleCt the officers
and Council for the ensuing year.
President—Prof. George Gabriel Stokes, M.A., D.C.L.,
LL.D.
Treasurer—John Evans, D.C.L., LL.D.
Secretaries—Prof. Michael Foster, M.A., M.D ; the
Lord Rayleigh, M.A., D.C.L.
Foreign Secretary—Prof. Alexander William William¬
son, LL.D.
Other Members of the Council — Prof. Henry Edward
Armstrong, Ph.D. ; Henry Bowman Brady, F.G.S. ;
Charles Baron Clarke, M.A.; William Huggins, D.C.L.;
John Whitaker Hulke, F.R.C.S. ; Prof. John W. Judd,
F.G.S.; Edward Emanuel Klein, M.D. ; Prof. E. Ray
Lankester, M.A.; Prof. Herbert McLeod, F.I.C. ; Sir
James Paget, Bart., D.C.L.; William Pole, Mus. Doc.;
William Henry Preece, M.I.C.E.; Sir Henry E. Roscoe,
D.C.L. ; Edward John Routh, D.Sc. ; Prof Arthur
William Rucker, M.A. ; and William James Lloyd
Wharton, Capt. R.N.
In the evening the Fellows and their guests dined
together at Willis’s Rooms.
In returning thanks for the
health of “ The Medallists,” Mr. Crookes said :—
In the absence of Professor Huxley, who unfortunately
is unable to be present this evening, I have been asked by
our President to return thanks for the Medallists.
The Professor, in whose shoes I now stand, has lately
put it on record that for twenty years he never rose to
make a speech without his tongue cleaving to the roof of
his mouth through sheer nervousness.
I, on whom his
duties have fallen, but, alas ! not his mantle, crave your
indulgence if I show that nervousness for which I can
quote so excellent an authority, and beg you to bear with
me patiently in what must be as great a disappointment
to you as it is to myself.
Although I feel it embarrassing to take the place of a
philosopher so renowned as Huxley, I am bound to say
that even he cannot receive the Copley Medal—the
ancient olive crown of the Royal Society, as it was called
by Sir Humphry Davy—without regarding it as the
culminating honour of his scientific career.
I am also
bound to say that the award of this Medal to such a man
as Huxley confers at least as much honour on the Royal
Society as on its renowned Professor.
As regards the other recipients of the Medals, Professor
Tacchini the Romford Medallist, Sir Ferdinand von
Muller and Professor Osborne Reynolds the Royal Medal¬
lists,—co-workers with myself in very varied departments
of science,—judging from my own feelings at the present
moment, I cannot do oetter than express on their behalf
the sincerest gratification at the high recognition you
have bestowed on their scientific work.
For my own part, as the Davy Medallist, I may
perhaps be permitted to speak at somewhat greater length.
Thirteen years ago in this very room, at the Anniversary
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Dinner of the Royal Society, I had the honour to return
thanks to this Society for conferring on me the distinction
of a Royal Medal. The President, Dr. Hooker, in handing
to me the Medal, referred to the then novel instrument
the Radiometer, and in the course of his remarks he made
the following observation :—
“ It is the mystery attending this phenomenon that
gives it its great importance.
There is evidently
some aCtion going on with which we are not at
present acquainted; and there is no saying what
a thorough investigation into the cause of the
phenomenon may lead to.”
From that date to the present I have not ceased to work
at the elucidation of the mysteries accompanying high
vacua.
During this interval of thirteen years the theory
of the Radiometer has been established on a firm basis.
Since the advent of the Radiometer the Otheoscope has
been devised and its action elucidated; lines of molecular
pressure in high vacua have been illuminated so as to
render visible to the bodily eye those actions which
hitherto had been seen only by the eye of faith ; molecular
shadows have been projected; luminous streams have
been deflected and magnetised; platinum has been melted
by molecular impaCt; the existence of matter in a fourth
state—“radiant matter”—has been demonstrated; and
the strikingly brilliant phenomena of phosphorescence in
high vacua have been discovered.
The results of these investigations I have embodied in
ten memoirs and Bakerian LeCtures which have appeared
in the Philosophical Transactions, in eighteen papers
which have been inserted in the Proceedings of the Royal
Society, and in fifteen other papers published elsewhere.
In the speCtroscopic
examinations which
these
researches necessitated I constantly met with a bright
citron-coloured line, sometimes strong, at others only a
ghost of a line, but always in the same place, and
presumably due to the same cause. The hunting out of
this phantom line has been a work of many years.
At
last I found it to be due to yttria, while a corresponding
red line was tracked to samaria.
Here a new field, indeed I may say a new world, of
research unfolds itself to the chemist. The phosphorescent
light from yttria gave in the spectroscope a complicated
and beautiful series of coloured lines.
But these lines
varied in different specimens of the same earth from
different localities, some being strong and others weak
almost to extinction. Chemical tests showed that in each
case the earth was free from known impurity, and for a
long time the interpretation was inexplicable.
I was
confronted with a series of inscriptions from the molecular
world, written in a strange and baffling tongue, and
requiring a Rosetta stone to give the first step to deci¬
pherment.
How the key of the mystery came into my
hands, and what resulted therefrom, are now matters of
history.
The meaning of the lines, their positions and
variations, is gradually becoming clearer and clearer, and
to me this is what they seem to be saying:—
They tell me that in matter which responds to every
test of an element, which possesses an atomic weight and
combines with other matter in definite proportions, there
still exist minute shades of difference among which a
process of selection is possible.
They tell me that the time-honoured distinction between
elements and compounds, as it exists in the Lavoisierian
and Daltonian chemistry, must be modified to make room
for a vast array of intermediate bodies, or as I have else¬
where called them Meta-Elements, capable of isolation
and identification.
They tell me that there exist degrees of rank in the
hierarchy of the chemical elements, some being, so to
speak, more elemental than the others, some still waiting
to be discovered, whilst others may have disappeared and
are no longer existent under the conditions in which we
are now placed.
They tell me, again, that our chemical elements are
products of the action of forces on a state anterior to
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matter, which I have designated as Protyl; that these
elements owe their present stability in that they are the
outcome of a struggle for existence, a Darwinian develop¬
ment by chemical evolution; that just as in the organic
world we have the “ survival of the fittest,” so here we
have the “ survival of the most stable ” or possibly of the
“ most inert.”
There are other lessons as yet only indistinctly
whispered, lessons which, possibly to-day, but certainly
in days to come, will be seized on and interpreted.
But I will no longer weary you with speculations
which have not yet received full and final confirmation.
It only remains for me to thank you for the high distinction
of the Davy Medal—a distinction all the more welcome
as it has only once previously been awarded to one of our
own countrymen. I deeply appreciate the kind reception
you have given me and the very gratifying remarks with
which the presentation has been accompanied.
Refreshed and stimulated by your friendly words of
encouragement, I shall continue to apply myself to what
Darwin called “ the vivid pleasures of investigation.” I
shall attack with renewed energy the problems of Radiant
Matter SpeCtroscopy, and do my utmost “ to pluck out
the heart of the mystery.”

NOTICES OF BOOKS.
Force and Energy : A Theory of Dynamics. By Grant
Allen.
London-: Longmans, Green, and Co.
of our readers will doubtless have become
acquainted with Mr. Grant Allen as the author of not a
few biological treatises, memoirs, and articles, which, if
containing little that is novel in faCtor profound in theory,
have the great merit of presenting the truths of evolution
in a form “ understanded of the people.” But to meet
with him as the author of a novel physical speculation is
certainly an unexpected event.
Passing over a somewhat lengthy “ apology,” which
stands in place of a preface or introduction, and in which 1
the author avows himself no physicist, we come at once
to the gist of the author’s views. We find a novel
definition of “ energy ” and “ force,” both being included
under “ power,” as the widest generalisation of dynamics.
With Mr. Allen, power is “ that which produces or ;
destroys, increases or lessens, motion in any particle or
particles of any substance whatsoever cognisable by
man.”
Force the author defines as “ a power which initiates
or accelerates aggregative motion, whilst it resists or
retards separative* motion in two or more particles of
ponderable matter, and possibly also of the ethereal
medium.”
Energy, on the contrary, is a power which resists or
retards aggregative motion, while it initiates or accelerates
separative motion in two or more particles of ponderable
matter, or of the ethereal medium.”
Of force, the author tells us, there are four species,
exerted respedively between masses, molecules, atoms,
and “ eledrical units.” These are gravitation, cohesion,
chemical affinity, and eledtrical affinity. Energy is, in
like manner, classified as molar, molecular, chemical, and
eledtrical. The term “ chemical energy,” it is expressly
pointed out, is used to signify not a combining but a de¬
composing agency. The “ Persistence of Force ” and the
“ Conservation of Energy ” are included under a head en¬
titled the “ Indestrudtibility of Power.”
The essential point, then, in the author’s dynamical
consideration is the general opposition proclaimed between
all the forces or aggregating agencies on the one hand
and the energies or segregating agencies on the other. Of
course Mr. Grant Allen or any other writer may claim the
liberty of attaching novel connotations to any accepted
Most

* The italics are our own
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term, and so long as no confusion is produced, the claim
must be granted. But the question is :—Do the author’s
speculations throw any new light on physical and chemical
phenomena, or do they point the way for future research ?
“ Theories,” said Dumas, “ are like crutches ; to find
their value we must take them and try to walk with them.”
Now we do not see clearly that Mr. Grant Allen’s aperqu
—the term is his own—will enable us to reach any vantage
ground which we do not occupy already, or which we are
not in process of reaching.
It may also be asked whether the complete antagonism
between forces and energies—using the terms in the
author’s manner—which we here find is justifiable ? Heat
is here classified as a species of energy, as a power which
resists aggregation. Yet the author admits that heat is
necessary to make carbon combine with oxygen, and that
light is required to effed the union of hydrogen and
chlorine. Surely, then, heat and light may7 be regarded,
according to circumstances, either as “ forces ” or
11 energies.”
The pidure of the gradual degradation of the universe
and of the waste of its energies by transfer to the ether,
“ the great waste-heap of the universe,” is given in great
detail in the second part of the work. But we encounter
here nothing but what is familiar.
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Comptes Rendus Hebdomadaires des Seances de VAcademie
des Sciences. Vol. cvii., No. 21, November ig, 1888.
On the Collection of the Ancient Greek Alchemists.
—M. Berthelot.—The publication both of the Greek text
and of the translation is now completed, with the
exception of the index and analytical tables. The fourth
part contains works and extrads ascribed to various
ancient authors, Pelagius, Ostanes, Johannes the Arch¬
priest, Comarius, Justinianus, Jamblichus, and pseudoMoses. The two last-mentioned writings seem to con¬
tain portions contemporary with the papyrus of Leyden.
The sixth part contains the Byzantine commentators:
Christianus, Phiiosophus anonymus, Cosmas Hierotheus,
Nicephorus Blemmides.
The fifth part is the most
interesting. It contains technical treatises on working in
gold, on tempering and colouring bronze and iron, on
casting bronze, gilding iron, the manufadure of leaf gold,
the colouration of artificial precious stones, the treatment
of pearls, the preparation of a lye of wood-ashes, the
manufadure of beer and soap. Most of these treatises
seem to have been derived from a great Byzantine manual
of applied chemistry, composed about the eighth or ninth
century.
Benzidine Hydrochlorates : their Dissociation by
Water.—P. Petit.—Benzidine forms a mono-and a di¬
hydrochlorate. The former is stable in its solutions. The
dihydrochlorate is decomposed by water according to two
distind laws. When the concentration does not reach
5’4 grms. per litre, a constant fradion,
, is decomposed
into monohydrochlorate and free hydrochloric acid. If
the concentration exceeds 5-4 grms. per litre, crystalline
monohydrochlorate is deposited, and the quantity of the
dihydrochlorate dissolved is the sum of two terms, the one
constant, which is the fradion corresponding to 5^4 grms.,
the other proportional to the excess of the weight above
5-4 grms.
Bulletin de la Soci'ete Cliimique de Paris.
Vol. 1., Nos. 6 and 7.
Determination of Phosphoric Acid.— G. Linossier.
—For separating and determining phosphoric acid on
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author’s principle, it may be precipitated as bismuth
phosphate according to the indications of Chancel. To
this end the solution of the phosphate, acidified with
nitric acid, but free from hydrochloric and sulphuric acids,
is raised in a porcelain capsule to a temperature close
upon boiling, and mixed with an excess of bismuth
nitrate. Bismuth phosphate is very rapidly deposited, and
the supernatant liquid is quite clear. It is decanted upon
a filter, and the precipitate is repeatedly washed with
boiling water by decantation. When pouring the washings
upon the filter it is important to let fall along with them
only the smallest possible trace of the precipitate.
Cease to wash when the liquid no longer shows an acid
reaction. The filter is then placed over a clean flask, and
there is poured upon it a saturated solution of sulphuretted
hydrogen to decompose the traces of bismuth phosphate
carried along with the washing water, and to set the
phosphoric acid at liberty. The mass of the precipitate
remaining in the capsule is treated in the same manner
with sulphuretted hydrogen, and well agitated with a
saturated solution of this gas. When the reaction seems
complete the clear liquid is poured upon the filter and the
residue treated with a fresh quantity of sulphuretted
hydrogen.
Finally, the bismuth sulphide is thrown
upon the filter and washed with a solution of sulphuretted
hydrogen, until a drop of the filtered liquid no longer
reddens Poirrier’s orange. The filtrate is freed from sul¬
phuretted hydrogen by boiling, and the phosphoric acid is
determined by titration with decinormal solution of soda,
using orange 3 (Poirrier) as indicator. The exadt point of
neutralisation may be difficult to seize, as the change of
colour is gradual in dilute solutions. It is, therefore, well
to place, side by side of the flask containing the acid
liquid, a similar flask, containing a volume of water equal
to the volume of the phosphoric solution, coloured with
the same quantity of orange, and to continue the addition
of soda until the colour in both flasks is exadtly alike.
Determination of Chlorine.— G. Linossier and M.
Lignon.—The author precipitates the solution of chloride
cold, or slightly heated with a slight excess of mercurous
nitrate. Mercurous chloride very quickly collects at the
bottom of the capsule. The clear liquid is decanted upon
a small filter, the precipitate is repeatedly washed by
decantation in the capsule, pouring each time the
washings upon the filtrate as free as possible from any
trace of the precipitate.
The remaining treatment is
exadtly analogous to that directed by the author for the
determination of phosphoric acid.
N ew Method of Preparing Acetones. —M. l’Abbe J.
Hamonet.—The author gives detailed directions for the
preparation of propione or diethyl-carbonyl, of butyrone
or dipropyl-carbonyl, and of cenanthylone or dihexylcarbonyl.

MISCELLANEOUS.
Dinner to Dr. A. W. Williamson, F.R.S.—As our
readers are aware, a subscription was set on foot soon after
the retirement of Dr. Williamson from the Chair of
Chemistry at University College, to secure some lasting
memorial of his services to our science.
Although the
subscription was limited to a guinea, it has been so
warmly responded to by his old students and colleagues,
that it was possible to commission the Hon. John Collier
to paint Dr. Williamson’s portrait. On Wednesday next,
December 12th, at 4.30 p.m., this portrait will be pre¬
sented to University College by Sir Henry Roscoe on
behalf of the subscribers. In the evening of the same
day, at 7 p.m., Sir Henry Roscoe will take the chair at a
dinner of the subscribers at the Freemasons’ Tavern.
Royal Institution.—The following are the ledture ar¬
rangements before Easter:—-Professor Dewar, six lectures
.adapted to a Juvenile Auditory) on Clouds and Cloudjand; Professor G. J. Romanes, twelve lectures constitu¬
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ting the second part of a Course on Before and After
Darwin (The Evidences of Organic Evolution and the
Theory of Natural Selection) ; Professor J. W. Judd, four
lectures on The Metamorphoses of Minerals; Dr. Sidney
Martin, four lectures on the Poisonous Action of Albumenoid Bodies, including those formed in Digestion;
Professor J. H. Middleton, four lectures on Houses and their
Decoration from the Classical to the Mediaeval Period ;
Professor Ernst Pauer, four leCtures on The Characters of
the Great Composers and the Characteristics of their
Works (with Illustrations on the Pianoforte) ; and eight
leCtures by the Right Hon. Lord Rayleigh on Experi¬
mental Optics (Polarisation, the Wave Theory).
The
Friday Evening Meetings will begin on January 25th,
when a Discourse will be given by Professor G. H. Dar¬
win ; succeeding Discourses will probably be given by
Professor W. C. McIntosh, Sir William Thomson, Pro¬
fessor A. W. Rucker, Mr. Harold Crichton Browne, Professer Oliver Lodge, Professor Archibald Geikie, the Rev
Alfred Ainger, the Right Hon. Lord Rayleigh, and other
gentlemen.

MEETINGS

FOR

THE WEEK.

Monday, 10th.—Medical, 8.30.
Society of Arts, 8. (Cantor LeCtures). “ Light and
Colour,” by Capt. W. de W. Abney, F.R.S.
Tuesday, nth.—Institute of Civil Engineers, 8.
-Royal Medical and chirurgical, 8.30.
Wednesday. 5th—Society of Arts, 8.
“ Explosives,” by W. H.
Deering.
.
Microscopical, 8.
Pharmaceutical, 8.
Thursday, 13th.—Royal, 4.30.
Mathematical, 8.
Institute of Electrical Engineers, 8.
Friday, 14th.—Astronomical, 8.
-Quekett Club.

TO

CORRESPONDENTS.

A, B. E.—An examination has to be passed before becoming a
Fellow of the Chemical Institute.
No examination is necessary to
become a Fellow of the Chemical Society.
Apply to the respective
Secretaries.

A Balance with Weights, nearly new, cost £14;

Platinum Crucible, cost £3 ; Muffle, cost £2 10.
—Apply 14, Dudley Road, Tipton, Staffordshire.

What offers ?

TO CHEMICAL MANUFACTURERS AND OTHERS.

'T'O

LET.— Extensive

Premises,

situate

between Wrexham and Ruabon, on a branch of the Great
Western Railway, consisting of—
Large Shed, 167 feet long x 25 feet wide.
Buildings, 37 feet x 28 feet, 67 feet x 27 feet, and 25 feet x 20 feet.
Wharf, 500 feet long, with Railway Siding running the whole
length.
Within easy access, by rail, of several large Gas Works.
Apply to GEO. E. WOODFORD, Ruabon.
TO MANUFACTURING CHEMISTS AND OTHERS.

THE

METROPOLITAN

BOARD

OF

-*WORKS will meet at the Office of the Board, Spring Gardens,
S.W,, on FRIDAY, the 14th day of December, 1888, at Twelve
o’clock at noon precisely, and will then be prepared to open Tenders
by Parties who may be willing to contract for the supply of such
quantities of Sulphurous Acid as may be required by the Board in
the ensuing year. The probable consumption will be about 1500
carboys (of 1 cwt. each), and the deliveries will have to be effected at
such times and in such quantities as may be directed. Parties
desirous to submit Tenders may obtain a copy of the Specification,
Form of Tender, and information as to places of delivery, on appli¬
cation to the Chemist of the Board, at the Office, Spring Gardens,
between the hours of nine a.m. and four p.m. (on Saturdays between
the hours of nine a.m. and 2 p.m.) until Thursday, the 13th day of
December, 1888. The Tenders, which must be on the form supplied
from this Office, and addressed to the Clerk of the Board, are to be
delivered at the Office by ten o’clock on Friday morning, 14th Decem¬
ber, and no Tender will be received after that hour. The parties
tendering must be in attendance at the Board at Twelve o’clock on
the last mentioned day, and any Tender which is not fully filled up in
every particular will be rejedted. The Board do not bind themselves
to accept the lowest or any Tender.
J. E. WAKEFIELD,
Spring Gardens, S.W.,
Clerk of the Board.
December 5th, 1888.
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Halle-on-Saale,

MACHINE WORKS AND IRON FOUNDRY.
Representatives:

NICKELS & Co., 150, Holborn, London, E.C.

Dry Slide Air-Pumps.

Scum-Pumps

E. Hiibner’s Patent, No. 37,746,

driven by Steam or Belt,with Automatic Regulation of Pressure,
or without same for feeding Filter Presses.

with increased effeCt through abolishing the noxious spaces; best
Air-Pump for Compression and Evacuation ; useful effedt up to go
per cent with Steam power or driven by Belt.

Filter Presses and Monster Filter
Presses,
with or without Washing Apparatus, with Heating Attachment,
with Attachment for Filtration with Exclusion of Air ; in Wood,
Iron, or Bronze every desired size

Experimental Filter Presses
in Wood, Iron or Bronze.

Steam Engines
with or without Cut-off Arrangement; with Rider Cut-off Com¬
pound Steam Engines.
From 2—150 horse-powerj

Steam Water Pumps,
newest, most approved Construction, taking up little room, and
especially suitable for placing in Wells, with great efficiency; up
to largest sizes.

Compressors driven by Steam or Belt,
for Liquefying Carbonic and Sulphurous Acids.

Filtration Experiments, if desired, carefully condudted in
our Laboratory),

Steam Pumps & Transmission Pumps,
horizontal, vertical, mounted on column, Wall Pumps, Pumps for
Deep Wells, any size, for Water, Lyes, Saline and Muddy Liquids.
“ Pump Cylinder in Iron or Bronze.”
“Several Hundred different Patterns for Selection.”

Membrane Pumps
worked by Steam, Transmission or Hand, in Iron, Bronze, or
Hard Lead, for raising Muddy, Sandy, Acid, or Saline Liquids,
any size desired.

Ice Machines.
Complete Freezing and Cooling Plant and Parts thereof,
i.e., Refrigerating-Worms, Ammonia-Pumps, Cocks, &c.
Also Small Ice Machines for Families, Laboratories,
Farms, Ships, &c.

Hydraulic Presses and Pumps.

F. & M. LAUTENSCHLAGER,
24, ZIEGEL
BZEUE^ZLI^T

STRm
1ST.

MANUFACTURERS AND CONSTRUCTORS OF CHEMICAL
BACTERIOLOGICAL, TECHNICAL, AND MICROSCOPICAL
APPARATUS.

Extraction Apparatus,
for Extraction (cold or hot) with Benzol, Sulphuret of Carbon
Ether, Alcohol, Acetone, Water; In Iron or Copper. (Extraction
Experiments carefully conducted in our Laboratory if desired).

Laboratory Extraction Apparatus.
Montejus
in Cast or Wrought-iron, either lined with Lead or not.
Montejusfor Sulphuric Acid, Mixing Vessels, Stills, Pans,
and Steam Boilers.

Complete Plant
for Chemical Manufactories, Colour Works, Glycerin
Refineries, Resin Distilleries, Paraffin Works, Tar Dis.
tilleries, Extract Works.
•3P“

Price Lists, Drawings, Descriptions, and Highest
References for our above-named Specialities on
Application.

THE
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by WILLIAM

SCIENCE.

CROOKES, F.R.S.

Published every Friday. Price 4d. Annual Subscription, post free
including Indices, £x.

CHARGES FOR ADVERTISEMENTS.

£ . .

s d
Five lines in column (about 10 words to line) o 3 6
Each additional line.o o 6
Whole column .. 15 o
Whole page.3 00
A reduction made for a series of insertions.

Cheques and Post-Office Orders, crossed “ London and County
Bank,” payable to the order of William Crookes.

BOY COURT, LUDGATE HILL, LONDON, E.C.

\A7ater-Glass, or Soluble Silicates of Soda
’
and Potash, in large or small quantities, and either solid
or in solution, at ROBERT RUMNEY’S, Ardwick Chemical
Works, Manchester,

R .
ASSAYER

J .

S .

AND

MERRY,

ANALYTICAL

CHEMIST

SWANSEA.
Large stock of Beakers, Gas-Burners of newest design, Evapora¬
ting Basins, Stands for Burettes, Water-baths, Balances of best
finish, Apparatus for Testing Human Food, &c., &c.
Gas Regulators for different temperatures ready filled for use.
Glass Jars for anatomical preparations, all sizes, and Bacteriological
Apparatus with latest improvements as speciality.
We shall be glad to give estimates for new complete laboratories.
WHOLESALE—EXPORT.

Qilicates of Soda and Potash in the state of
Soluble Glass, or in CONCENTRATED SOLUTION of first
quality, suited for the Manufacture of Soap and other purposes
supplied on best terms by W. GOSSAGE and Sons, Soap
Works, Widnes, Lancashire.
London Agents, COSTE and Co., 19 and 20, Water Lane, Tower
Street, E.C., who hold stock ready for delivery.
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Silicon Compounds and their Derivatives.

)
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No. 1516.

RESEARCHES

POUNDS

AND

ON
THEIR

RIVATIVES.*
Part I.
REYNOLDS, M.D., F.R.S.,
Chemistry, University of Dublin.

The present investigation was undertaken some years
ago with a view to examine the adtion of the silicon
haloids—but more especially of silicon tetrabromide—on
various compounds containing nitrogen, as our knowledge
of the relations of silicon and nitrogen is extremely
limited.
It was ascertained at an early stage of the inquiry that
the bromide of silicon is much superior to the chloride as
a reagent with nitrogenised compounds, but since the
bromide had apparently not been obtained in any quantity
even by its discoverer, Serullas, considerable time had to
be devoted to working out a method for the production of
a sufficiently large supply of this material. The method
adopted is described in the full paper.
In the purification of the crude tetrabromide a new
chlorobromidef of silicon was discovered, which boils at
141° C. This proved to be the compound SiClBr3, which
was required to complete the series of possible chlorobromides of silicon.
The first group of nitrogen compounds subjedted to the
adtion of silicon tetrabromide included the primary thiocarbamide or sulphur urea, obtained by the author in
i86q, and the allyl-, phenyl-, and diphenyl-thiocarbamides.
All these are shown to unite with silicon tetrabromide,
and afford the highly condensed compounds—
(H4N2CS)8SiBr4,
(C3Hs,H3N2CS)8SiBr4,
(C6H5,H3N2CS)8SiBr4,
((C6H5)2H3N2CS)8SiBr4.
These are more or less vitreous solids, with the excep¬
tion of the allylic compound, which is a transparent and
singularly viscous liquid. All are dissolved and decom¬
posed by water and by alcohol.
The adlion of alcohol on the compound (H4N2CS)8SiBr4,
was studied in detail, and it is shown that not only do
ethyl bromide, thiocyanate, and diethylic silicate result,
but that the representatives of two new classes of thiocarbamide derivatives are formed.
The first of these is a beautiful tetrathiocarbamide com¬
pound, whose formula proved to be—
(H5N2CS)4NBr,
which may obviously be written
(H4N2CS)4H4NBr.
This body separates from alcohol in fine masses of crystals
resembling sea anemones in appearance, which melt at
173—1740, and begin to decompose at 178—180°.
The
synthesis of this substance was effedted by heating am¬
monium bromide with thiocarbamide.
Several bomologues of the above tetrathiocarbamidammonium bromide were produced by synthetic methods ;
some of these contain chlorine or iodine instead of bromine.
* Read before the Royal Society, November 22, 1888.
+ The chlorine required tor the produdtion of this compound was
derived from the crude bromine (which always contains chloride of
bromine) used in preparing the tetrabromide,
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The following are examples of the compounds formed in
the course of this part of the investigation :—
(H4N2CS)4H4NBr,
(H4N2CS)4H4NC1,
(H4N2CS)4H4NI,
(H4N2CS)4(CH3)H3NBr,
(H4N2CS)4(C2H5)2H2NBr,
(H4N2CS)4(C2H5)3HNC1.
By the adtion of silver nitrate on the tetrathiocarbamidammonium bromide the crystalline dithiocarbamide com¬
pound with silver bromide was obtained—
(H4N2CS)2AgBr.
This was subsequently produced by the diredt union of
thiocarbamide with the pure silver haloid.
The com¬
pound—
(H4N2CS)2AgCl
was also obtained in fine crystals, as were other similar
substances.
A trithiocarbamide compound is also formed during the
adtion of ethyl alcohol on (H4N2CS)8SiBr4, but it is much
more soluble than that which first separates. It is also
crystalline, and its analysis and readtions lead to the
formula—
(H5N2CS)3Br,C2H5Br.
Hitherto only mono- and di-thiocarbamide derivatives
have been known ; but the results above stated in out¬
line prove that tri- and tetra-thiocarbamide compounds
are formed in presence of silicon tetrabromide and cer¬
tain other agents, which latter form addition produdts
with the condensed amide.
So far, cases were only dealt with in which silicon
tetrabromide combined with nitrogenised groups without
loss of its halogen. The next stage of the inquiry involved
the investigation of certain interadtions in which the
tetrabromide loses all its halogen.
One of the chief
results obtained in that diredtion forms the subjedt of a
separate communication.

ON THE PREPARATION OF BORON.
By S. G. RAWSON, B.Sc.

The ordinary methods for the preparation of this element
present a certain amount of difficulty when only a small
quantity of it is required. Usually boric anhydride is
fused with metallic sodium and the resulting mass ex¬
hausted with water.
The decomposition is one which
takes place with great violence, besides involving the use
of special apparatus, such as an iron crucible, and the
subsequent washing consumes much time.
For these
reasons, therefore, the following method seems to offer
some advantages.
A mixture of 3'5 grms. B203 and rro grms. CaF2 is
taken and treated in a flask with concentrated sulphuric
acid. A continuous stream of boron fluoride can be readily
obtained by gently warming the flask.
The gas is then
passed through a piece of hard glass tubing on which
three or four bulbs have been blown and in each of which
a little potassium has been placed. The bulbs are heated
in turn, decomposition occurring with the formation of
potassic fluoride and liberation of boron. The mass is
then thrown on to a filter and can be readily and com¬
pletely washed, leaving the boron behind.
The experi¬
ment is also an interesting one to show on the ledture
table from the easy and rapid manner in which the boron
is set free.
Silicon fluoride treated in a similar manner also readily
decomposes, depositing silicon as a brown amorphous
powder, from which the fluoride of potassium can be
removed by washing, first with cold and subsequently
with hot water.
Considerable quantities of boron and
silicon can be thus obtained in a very short time.
University College, Liverpool,

Experiments upon Alum Baking-Powders.
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THE

CALORIMETRIC

COMBUSTION

FURNACE

BOMB
FOR

AS

A

ULTIMATE

ANALYSIS.
(Preliminary Note)
By ARNOLD EILOART, B.Sc.

This bomb, with its use in calorimetry, has been fully
described by M. Berthelot (“ La Force des Matieres
Explosives,” 3rd Ed., i., 227); Ann. Ch. et Phys., 6th
Series, vi., 546). Briefly, it consists of a strong lidded
crucible made of platinum cased in steel. A stopcocked
tube passes through the middle of the lid, and near one
side of it an insulated platinum wire, and the lid screws
air-tight on to the crucible.
With this bomb M. Berthelot and his followers (see
references above and Ann. Ch. et Phys., 6th Series, x.,
433) have proved several fadts important for the purposes
of this paper.
(1) Substances representative of some of the most im¬
portant classes of substances containing carbon, as char¬
coal, methane, cellulose, glucose, saccharose, naphthalene,
anthracene, phenol, benzoic acid, quinone, fumaric acid,
may be burnt in the bomb with the utmost completeness
and certainty. This is done by filling the bomb with
oxygen at 24 atmospheres pressure, and igniting the sub¬
stance therein by an eledtric current. Compounds con¬
taining nitrog'en, e.g., hydrocyanic acid, aniline (Comp.
Rend., cv., 1087), azoxybenzol, azobenzol, hydrazobenzol,
and phenylhydrazine (Comp. Rend., cvi., 1668) have been
burned. Only in the case of aniline is it mentioned that
any nitrous oxides were formed, and then their quantity
was “ very small.”
(2) The bomb was capable of closure so perfedt that
not a bubble of gas escaped through the water in which
the instrument was immersed during the operations.
These fadts point the way to a method of ultimate
analysis which would be an advance on any previous
method, still greater than is efledted by the bomb in
calorimetry. The chief ground of doubting the utility of
the bomb in analysis is that M. Berthelot himself
nowhere mentions such an application of it; although he
shows that the amount of carbonaceous gas burnt in the
bomb may be estimated by weighing the C02 formed.
For this he draws the gas, by means of a mercury pump,
through a potash tube with guards and re-fills the ex¬
hausted bomb with air, the exhaustion through the potash
tube and the re-filling being repeated three times.
But
this is by no means recommended as an analytical
method. Moreover, the oxygen was saturated with water,
so that no determination of water produced by combustion
was made. Also, the original volume of air was left in
the bomb, so that from the nitrogen some nitric acid was
formed (30—4 m.grms.).
But drive out this air with dry oxygen, and why should
not the water and C02 be estimated by simply introducing
small weighed absorption vessels into the bomb before
the experiment and noting the increase of weight after
allowing time for complete absorption of the products of
combustion and after displacing the oxygen with air ? One
of the chief objedtions would of course be expense. The
original bomb of M. Berthelot contained 662 grms. of
platinum, and its internal capacity was nearly 250 c.c.
But since then a bomb described as “ much smaller ” has
been found to answer. Moreover, the weight required for
analysis is less than half that used for a calorimetric ex¬
periment, so that the size of the bomb may be reduced
still further.
Many other difficulties will readily suggest themselves,
though none I think insuperable. It is not my purpose
to discuss them here, and it is not necessary to say much as
to the importance of overcoming them, and making not only
the discomforts of the combustion room, but the necessity
for the room itself, a thing of the past. In the hope of
hastening this result I publish this note, although I am J
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very sensible that the value of such suggestions should
be proved, and as a rule proved beforehand, by special
experiment. For this I have unfortunately not yet had
opportunity, but in the meantime it is well that investi¬
gators who are conducting experiments with the bomb
should be asked to keep in mind the analytical as well as
the calorimetric bearing of their work.
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By Prof. J. W. MALLET, University of Virginia.
(Concluded from p. 278).

12. Laboratory Experiments on the Effect of Treating a
Liquid having the General Composition of Gastric
Juice with Aluminum Hydroxide and Phosphate.
Some light seems to be thrown on the nature of the
interference with digestion of these aluminum compounds
by a few experiments made with an artificial gastric juice,
prepared by dissolving 2‘5 parts of (real) hydrochloric
acid and 3 parts of a pretty easily soluble “ pepsin ” in
water enough to produce xooo parts of the liquid.
A weighed quantity (about 50 grains) of either aluminum
hydi oxide or aluminum phosphate, carefully prepared and
dried at 212° F., as described above (10), was added to a
quantity of this liquid containing somewhat more hydro¬
chloric acid than would suffice for complete solution, and
the mixture allowed to stand, with occasional shaking, in
a stoppered glass flask at about the temperature of the
human body (98° or ggc F.) for a period which might be
taken to represent something like the term of gastric
digestion (2 or
hours).
The liquid was then filtered
and a definite fradtion of it evaporated to dryness at a low
temperature over a water-bath, and the residue dried at
212° F. and weighed. This residue was afterwards heated
to redness in the air until all water was expelled and all
organic matter burned off, and a second weighing made.
In like manner the undissolved matter left upon the filter
was dried at 2120, weighed, heated to redness in the air,
and again weighed.
A definite portion of the original
liquid (artificial gastric juice) which had not been treated
with either of the aluminum compounds was also, for the
purpose of comparison, evaporated to dryness, the residue
dried at 2120, weighed, burned, and weighed again. And,
finally, weighed portions of the particular lots of aluminum
hydroxide and aluminum phosphate employed were
treated in the same way, and the loss of weight at 2120,
and after heating to redness, ascertained.
From the data thus obtained it appeared that in each
case a part of the aluminum was dissolved by the feebly
acid liquid, while on the other hand a part of the organic
matter used as pepsin was rendered insoluble and left with
the undissolved portion of the aluminum compound
present. When aluminum hydroxide was used from 473
to 6i-8 per cent of it was dissolved, from 5-6 to i4-5 per
cent of the pepsin being at the same time precipitated or
thrown down from the solution. When aluminum phos¬
phate was used the proportion of it taken up by the liquid
ranged from 38-2 to 4g'i percent and from 25’8 to 32‘g
per cent of the pepsin was rendered insoluble.
These
figures represent but approximate quantitative results for
the organic matter precipitated, as it was found extremely
difficult to secure equal drying of the materials weighed,
and moreover in the case of the aluminum hydroxide,
added to the artificial gastric juice, a turbid gelatinous
liquid was produced which it was impossible to filter to
a state of perfedt clearness.
It was shown, however,
distindtly that there was a double effedt on the liquid
treated, both the principal constituents of natural gastric
juice being influenced ; the hydrochloric acid was in part
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charged with the aluminum used, taken up in soluble
form ; and there was simultaneous removal from solution
of the organic matter represented by the digestive ferment
pepsin. This double effeCt may fairly be taken to indicate
impairment of digestive efficacy of the natural gastric
juice if exposed to similar treatment.
13. Probable Similar Relation of the Aluminum Compounds
Experimented on to the Soluble Organic Matter of
Food as to that of the Gastric Juice.
Although I have not as yet made any direCl experiments
on this point, it seems highly probable that the second of
the two effects above noticed, namely, the partial
precipitation in insoluble form of some of the organic
matter of a liquid having the general composition of
gastric juice, would be brought about also if soluble
albumenoid and other forms of organic matter of food
were similarly treated.
The aluminum hydroxide or
phosphate apparently entering into a sort of more or less
loosely united compound with such organic matter, some¬
what as is the case when, in dyeing, colouring substances
of organic origin are fixed by aluminum mordants. If so,
there would be apparent a further explanation of the
impairment of digestion of the aluminum compounds in
question, a part of the food, already in soluble form, being
rendered insoluble on the one hand, while on the other
the integrity of at least one of the most important
digestive fluids of the body being interfered with, the
power of dealing with the portion of the food requiring
solution would be reduced.
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(k) . Partial precipitation in insoluble form of some of
the organic matter of food may probably also be brought
about by the presence of the aluminum compounds in
question.
(l) . From the general nature of the results obtained the
conclusion may fairly be deduced that, not only alum
itself, but the residues which its use in baking-powder
leaves in bread, cannot be viewed as harmless, but must
be ranked as objectionable, and should be avoided when
the objeCt aimed at is the production of wholesome bread.
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By CHARLES W. PHILLIPS, Cincinnati, Ohio.

Invented in 1872, but not made known on account of the
many difficulties arising in connection therewith.
The first difficulty was to obtain pure chemicals. I do
not say that I have them even now, so that in my work
there are probably some errors that will have to be cor¬
rected at some future time, but the many beautiful,
characteristic, and delicate reactions have induced me to
make the matter public at this time with the hope that
some one with better facilities at command may supply
what I have omitted and verify what I have done.
The second difficulty was to obtain pure paper.
For
many years I hunted for a paper that would give even
14. General Summary of the Conclusions Reached.
ordinary satisfaction, but could not find it.
Recently I
The main points which seem to be established by the received a sample of incomparable filtering paper, which
experiments under discussion are, briefly stated, the I found admirably adapted to the purpose, and have used
it in these experiments.
following:—
These difficulties having now been largely overcome,
(a) . The greater part of the alum baking-powders in the
American market are made with alum, the acid phosphate I shall proceed to describe the reactions of all the
important metals of the 6 groups with 4 reagents, making
of calcium, bicarbonate of sodium, and starch.
(b) . These powders, as found in retail trade, give off in all 116 reactions, leaving many curious and beautiful
very different proportions of carbonic acid gas, and there¬ reactions with special reagents for some future paper.
fore require to be used in different proportion with the Believing this scheme of vast importance, I expeCt to
same quantity of flour, some of the inferior powders in 1 develop it as rapidly as possible and hope to be able to
One of the principal
largely increased amount to produce the requisite porosity adapt it to quantitative work.
advantages of this method is that experiments can be filed
in bread.
(c) . In these powders there is generally present an away for future reference, and in medico-legal investiga¬
excess of the alkaline ingredient, but this excess varies in tions the actual evidence can be carried into court and
amount, and there is sometimes found on the contrary an j filed away with other legal documents. I have on hand
some experiments made sixteen years ago, in which the
excess of acid material.
(d) . On moistening with water, these powders, even majority of the reactions are as distinctly visible as the
when containing an excess of alkaline material, yield day they were made.
If you wish to verify the following reactions, first pre¬
small quantities of aluminum and calcium in a soluble
pare your test-papers as follows :—
condition.
Chemically pure white filtering paper, having a close
(e) . As a consequence of the common employment of
grain, is dipped in a 10 per cent solution of ferrocyanide
calcium acid phosphate along with alum in the manu¬
facture of baking-powders, these after use in bread-making of potassium, laid on a pane of glass and dried in the open
Then pre¬
leave at any rate most of their aluminum in the form of air or preferably in a drying oven at 150° F.
phosphate.
When alum alone is used the phosphate is pare a 10 per cent solution of neutral chromate of
potassium, also one of bromide of potassium, and one of
replaced by hydroxide.
(f ). The temperature to which the interior of bread is hyposulphite of sodium, and proceed with each as before.
Having prepared your test-papers, rule them off in
exposed in baking does not exceed 212° F.
(£•). At the temperature of 212° F. neither the “ water small squares, or otherwise with a lead pencil, and mark
of combination ” of aluminum hydroxide nor the whole of each block or space with the symbol of the metal you
the associated water of either this or the phosphate is intend to apply to it. Place your papers on a clean pane
removed in baking bread containing these substances as of glass, and after once you commence to apply your tests
the papers must not be moved until perfectly dry.
Take
residues from baking-powder.
(/{). In doses not very greatly exceeding such quantities a piece of glass tubing seven inches long and tV inch
as may be derived from bread as commonly used aluminum inside diameter, draw it out to a point and file off the
hydroxide and phosphate produce, or produced in experi¬ point, then hold it in the flame constantly rotating until
ments upon myself, an inhibitory effect upon gastric it forms a perfectly round end with an aperture of about
jtj inch. A half-inch of liquid drawn up into this tube is
digestion.
(i). This effeCI is probably a consequence of the faCt amply sufficient for 25 different tests.
Dip your tube in the solution to be tested, say potass,
that a part of the aluminum unites with the acid of the
gastric juice and is taken up into solution, while at the sulph., draw up a little of the liquid, wipe off the outside
same time the remainder of the aluminum hydroxide or of the tube with a towel, and place the tube vertically
phosphate throws down in insoluble form the organic upon the square marked K on each one of your testpapers ; then blow out any liquid remaining in the tube ;
substance constituting the peptic ferment.

286

New Method of Chemical Analysis.

I Chemical News,

t

Dec. 14, 1888.

Sn".—A pale blue centre, surrounded by a broad white
throw into the larger end of the tube a few drops of dis¬
tilled water from a wash-bottle, and blow it out as before ; ring, surrounded by a distinCt thread-like crenate green
this will serve to clean the tube, which must be done border, surrounded by a bluish halo.
iSm'"',—A large heliotrope centre, surrounded by a
very carefully before dipping into another solution.
Proceed in this way with all the metallic elements. The light blue halo.
Sb.—A dark blue centre, irregular margin, surrounded
following are the reactions with ferrocyanide of potassium
test-paper as I have observed them.
I have no doubt by a light blue ring, surrounded by a distinCt thread-like
many chemists will at once assert that the blue reactions greenish ring, surrounded by a very large light blue halo,
recorded are due to iron as an impurity, but I have as its diameter being three or four times the diameter of the
yet been unable to find chemicals that would not give dark blue centre.
these reactions. These reactions may be due to the acid
As'".—At first a delicate flesh colour, changing to white,
radical and not to the metal.
The peculiar rings and surrounded by a thin yellow ring.
As'"".—At first a delicate salmon, changing rapidly to
halos are not characteristic of the ferrocyanide of iron.
K.—No reaction, white centre washing out to a white, surrounded by a thin yellow ring.
yellowish ring.
Reactions with Neutral Chromate of Potassium.
Na.—No reaction, white centre washing out to a
yellowish ring.
K.—A white centre, surrounded by a broad pale yellow
NH+.—White centre washing out to a pale blue ring ring and a raised thin yellow ring.
which finally turns green.
Na.—A white centre, surrounded by a scarcely per¬
Ba.—White centre washing out to a light yellow ring.
ceptible yellow ring.
NH4.—An indistinct white centre, surrounded by a
Sr.—White centre washing out to a thin olive-grey
ring.
broad pale yellow ring, surrounded by a broad orangeCa.—White centre washing out to a pale yellow ring.
yellow ring.
Mg.—White centre washing out to a yellow and finally
Ba.—A pale yellow centre, surrounded by a distinCt
a citron-yellow ring.
white ring, surrounded by a broad yellow ring.
Al.—A pale blue homogeneous centre, surrounded by a
Sr.—A white centre, surrounded by an indistinct yellow
white ring, and washing out to a thin greenish ring.
ring.
Cr.—Pale blue centre, surrounded with a pale greenish
Ca.—A white centre, surrounded by distinCt salmonring, and a thin green ring and a green halo.
yellow ring.
Zn.—A homogeneous white spot.
Mg.—A white centre, surrounded by a lemon-yellow
Mn.—A very light brown centre, surrounded by a white ring.
ring, and that surrounded by a light yellowish-brown ring.
Al.—A a peculiar very light lavender-grey coloured
Ni.—A grey centre, surrounded by a white ring and centre, surrounded by an orange-yellow ring, then by a
then by a thin light yellow-brown ring.
yellow ring and a raised thin sulphur-yellow ring.
Co.—A dark purple centre with rosy purple fringe,
Cr.—A brownish lavender centre, surrounded with a
surrounded by a thin blue ring, followed by a thicker pure lavender ring, surrounded by a thin serrated garnet
white ring, followed by another thin blue ring.
ring with a thin orange-yellow margin.
Fe".—A sky-blue centre, surrounded by a paler blue
Zn.—Yellow centre, surrounded with a white ring,
fringe, surrounded by a white ring and then a grey ring.
surrounded with an orange-yellow ring, then with a
Fe'".—A dark blue centre, surrounded by a navy-blue lemon-yellow ring, and with a raised thin greenish
ring, surrounded by a dark blue lringe.
yellow ring.
Ag.—A reddish brown centre, with a lighter fringe
Mn.—A single dark-coloured spot, the size of a pin
surrounded by a white ring, surrounded by a citrine ring.
point, surrounded by a speckled surface composed of
Fig'.—A Nile-green spot, changing sometimes to a green white, yellow, and amethystine flakes, surrounded by an
centre and sometimes to a white centre.
When the irregular serrated or stellated amethyst border, surrounded
centre is green it is surrounded by a white ring and then by a broad brownish yellow ring and a narrow lemonby a greenish yellow ring; when the centre is white it yellow ring, surrounded by a thin greyish yellow ring.
is surrounded by a broad pale bluish green and then a This reaction is very characteristic.
thin greenish yellow ring.
Ni.—A leather-coloured centre, surrounded by a
Pb.—A very light neutral grey centre, surrounded by a clouded white ring and a broad brownish red ring.
broad white ring and a narrow lemon-yellow ring.
Co.—A homogeneous centre of a colour resembling
Hg".—A light pale blue centre, surrounded by a white scorched paper, surrounded by a thread-like ring of deep
ring, surrounded by a light heliotrope ring, surrounded by garnet, surrounded by an orange-yellow ring.
a thin citrine coloured ring.
Fe".—A plum-coloured spot with a metallic lustre. No
Bi.—A light blue, changing to a sage-green centre rings.
with a whitish edge, surrounded by a bluish grey ring,
Fe'".—A rich gold or orange-yellow centre, surrounded
surrounded by a thin Vandyke brown ring, resembling the by a pale yellow ring and a thin orange-red or brickmargin of a crenate leaf, surrounded by a broad sage- coloured ring, with a slight orange halo.
green ring and a broad blue halo changing to yellow and
Ag.—A circular magenta centre of surpassing beauty,
vanishing.
with a scalloped border of lighter tint, surrounded by a
Cm.—A reddish brown or terra-cotta spot, with serrulate white ring, and a yellow ring, and a thread-like raised
margin.
yellow ring. This reaction is very characteristic.
Cd.—A pale blue homogeneous centre, surrounded by
Hg'.—A fiery brick-red circular centre, surrounded by
a white ring, surrounded by a thin citrine ring.
The an irregular ring of lighter tint, surrounded by a white
margin is entire.
Is scarcely distinguishable from Al, ring, an orange ring, and a raised lemon-yellow ring.
only that the white ring is not so broad, and on close Almost as characteristic as the preceding.
inspection the outside ring does not have so much
Pb.—A yellow centre, surrounded with a yellowish
white ring, a tawny-coloured ring, and a slightly raised
greenish cast.
Au.—A mottled cream and ashes-of-roses centre, sur¬ thread-like lemon-yellow ring, surrounded by an indistinct
rounded by a broad pea-green ring, surrounded by a tawny-coloured halo.
broad old-gold coloured ring with a distinct undulate
Hg".—Alight salmon centre, surrounded by a very light
salmon ring, a tawny-coloured ring, and a thin raised
margin.
Pt.—A whitish green centre with deltoid chocolate- lemon-yellow ring.
coloured spots in tbe margin, surrounded by a lemonBi.—A heliotrope centre, surrounded by a yellow ring,
yellow ring, surrrounded by a thread-like old-gold coloured and terra cotta margin with an orange halo, changing, on
drying, to an almost white centre, surrounded by a very
ring.
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narrow yellow ring, and a dark brown thread-like ring,
and an orange halo.
Cm.—Deep maroon, changing to a light bismarck, which
on drying becomes whiter, surrounded by a light terra¬
cotta ring, surrounded by a thread-like ring of bismarck
brown, and a very narrow orange border.
Cd.—A tawny-coloured centre, surrounded by a ring of
lighter tint and a broad orange ring, and then a yellow
ring.
Au.—A mottled centre, composed of light yellow and
dark lavender-grey spots, surrounded by a ring of darker
shade, resembling slate colour, and a lemon-yellow ring
and a raised thread-like yellow ring.
Pt.—A tawny coloured centre, surrounded by a lighter
ring, surrounded by an orange ring and a lemon-yellow
ring with a raised thread-like border.
Sn".—A bluish white centre shading off through light
yellow into light brown, surrounded by a dark brown
thread-like ring, forming a ragged or dentate margin with
an orange halo.
Sn'"'.—A white shading off into a more distinctly
bluish colour, surrounded by a dark citron coloured ring
with irregular edge and an orange halo.
Sb.—A white shading off into a greenish white centre,
surrounded by a thread-like scalloped cinnamon-brown
ring, surrounded by a greenish halo shading off into brown,
orange, and yellow, the diameter being twice the diameter
of the centre.
As1".—A light green centre, surrounded with a darker
green ring, surrounded by a broad yellow-green ring.
As'"".—A light green, changing to yellow, surrounded
by white, surrounded by a thin light yellow-green ring,
surrounded by a yellow ring with raised edge.
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Sn"".—A white spot with a very light fawn-coloured
halo.
Sb.—A white centre, surrounded by a thread-like orange
ring, surrounded by a faint yellow halo, whose diameter
is three times the diameter of the centre. Best seen by
transmitted light.
As'".—White, by transmitted light a series of light
drab concentric rings.
As"’".—White, by transmitted light a light drab, some¬
what lighter than above.
Reactions with Hyposulphite Soda.

K, Na, NH4, Ba, Sr, Ca, Mg, Al, Cr, Zn, Mu, no re¬
action.
Ni.—White centre, surrounded by a Vandyke brown
stellate ring, no halo. Quite characteristic.
Co.—Large white centre, surrounded by a thin dark
green ring, changing to bronze-green, surrounded by a
sky blue ring. Very characteristic.
Fe".—A very light brown or light salmon centre, sur¬
rounded by a broad light brown ring.
Fe"1.—A sulphur yellow centre, surrounded by a light
brown and then a darker brown irregular ring.
Ag.—A yellow centre rapidly changing to brown and
then to dark brown, surrounded by a light brown irregular
ring. Characteristic.
Hg'.—A black centre, surrounded by an irregular grey
ring.
Characteristic.
Pb.—No reaction, except a very pale yellow colour by
transmitted light.
Hg".—At first produces a white spot, which changes
to a variegated spot, having lemon-yellow and light
brown irregular spots, surrounded by a white ring and
an irregular slate-coloured ring.
Reactions with Bromide of Potassium.
Bi.—A light centre, with yellow-brown irregular ring.
K, Na, NH4, Ba, Sr, Ca, Mg, Al, Cr, Zn, Mn, Ni, and The whole changing to a dark reddish brown.
Pb produce no perceptible reaction.
Cu.—A greenish yellow centre, surrounded by thin yel¬
It is a peculiarity of this reagent that all the rings low and orange rings. The centre finally changes to a
have entire margins, none have rough or jagged edges.
very light copper colour, surrounded by a broad greenish
Co.—A very light rose-coloured centre with a thin light yellow ring, and that by a thin yellow and orange ring.
Cd.—A white centre, with a very faint brownish white
margin and a brownish white halo.
Fe".—A very light yellow-grey centre, surrounded by a ring, hardly perceptible, except by transmitted light.
broad cream-coloured ring and a thread-like ring of
Au.—A peculiar light brownish grey splattered spot
yellow grey. No halo.
Sometimes the cream-coloured mingled with light yellow, almost indescribable, but very
ring changes to orange.
In this instance, only once in characteristic ; no rings.
Pt.—A light brown or brownish grey mottled centre,
five experiments.
Fe"\—A bright yellow-brown spot, by transmitted light surrounded by a white ring, surrounded by a light brown
ring.
blood-red. No rings ; no halo.
Sn".—A white centre, surrounded by a broad faint yel¬
Ag.—A yellow-white centre, which turns a dark grey
on exposure to light, surrounded by a broad white ring low or greenish yellow ring,
Sn"".—Same as above, only with a thread-like white
with raised edge.
Hg'.—A very white centre, surrounded by a broad ring ring on the outer edge.
Sb.—A white centre, surrounded by a thin yellow and
the colour of the paper, surrounded by a thin raised white
orange-yellow ring.
ring. Centre does not darken by exposures to light.
As"'.—No perceptible reaction.
Pb.—Hardly ruffles the paper ; can scarcely be seen.
As'"".—No
perceptible
reaction. — Pharmaceutical
Hg".—A large centre the colour of the paper, surrounded
Record, Nov. 1, 1888.
by a thin white ring.
Bi.—A beautiful greenish-white centre, surrounded by
very thin yellow and orange rings, and a delicate, light
salmon halo, whose diameter is twice that of the greenishwhite centre.
Cm.—A pale blue-green centre, surrounded by a broad
light brown ring. Very characteristic.
CHEMICAL SOCIETY.
Cd.—A white centre, surrounded by a very faint
Ordinary Meeting, December 6th, 1888.
brownish-white ring, surrounded by a distinct white ring.
Au.—An orange centre somewhat resembling the ferric
reaction but lighter in tint, and appearing orange by Mr. William Crookes, F.R.S., President, in the Chair.
transmitted light, having a faint yellow edge, surrounded
by a ring the colour of the paper, and that by a white
Messrs. Lewis Edmunds, J. B. Readman, and J. Cowper
ring. The ring just inside the white ring changes to light
were formally admitted Fellows of the Society.
blue.
Certificates were read for the first time in favour of
Pt.—A lemon-yellow centre. Surrounded by a faint
brownish ring, which by transmitted light looks quite Messrs. Charles Lightfoot Barnes, The Steps, Bromsgrove,
Worcester; Albert Cooper, Grimstone Lawn, Haven
distinCl, surrounded by a light yellow ring.
Sn".—A white spot, hardly perceptible, but having a Green, Ealing; William Plepworth Dixon, Heatherdale,
Woodford Green, Essex; B. S. Gott, B.A., Wesley
faint yellow halo when viewed by transmitted light.
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College, Sheffield; Frederick Charles Garrett, B.Sc.,
4, Kempson Road, Walham Green, S.W.; Robert J. Gow,
Halebank Terrace, Ditton, Widnes; Edward Gudeman,
Ph.B., P.O. Box 3001, New York City; Allan Twistleton
Hall, Inglebank, Newlands, Hull; John A. Hall, 126,
Lloyd Street, Greenhays, Manchester; Cecil Leigh, care
of A. H. Allen, 67, Surrey Street, Sheffield ; Arthur Lloyd
MacLeroy, M.A., 12, George Street, Bathwick Hill, Bath ;
Frank K. Peace, Monton Grange, Eccles, near Man¬
chester; Charles W. Priestley, B.Sc., Abbey House
School, Tewkesbury; John Provis, Poldice House, North
Adelaide, South Australia; Edgar Richards, Office of
Internal Revenue, Washington, D.C.; Siegfried Ruhemann, Ph.D., M.A., University, Cambridge; Walter
Venis, Benares, India.
The following were ele&ed Fellows of the Society : —
Messrs. Charles M. Adams, John Hope Belcher, B.A.,
William Berry, William Dunsmore Bohm, Frank Bower,
James Edward Brunker, George Alexander Byrn, John
Morrow Campbell, Vaughan Cornish, B.Sc., William
Douglas, Arthur George Everard, Henry Forth, Frederick
Bickell Guthrie, John Hansfield, Urban Arthur Jackson,
Alfred Battye Knapps, Oscar Lowman, B.A., Ph.D.,
William Marshall, George Edward Perry, Hubert N. B.
Richardson, John S. Rigby, John Sanderson, Thomas
Oliver Sandolt, William Jay Schieffelin, Arthur Landauer
Stern, William Taylor, Charles Turner, John Laurence
Van-Geyzel, I. T. Ainslie Walker, Edward Dalrymple
Walrond, B.A., Frederick W. Warrick, Edward J. Way,
Ernest W. Whieldon, R. W. Woosnam.
The following papers were read:—
86. “A Method of Determining Vapour - density,
Applicable at all Temperatures and Pressures.”
By
William Bott, Ph.D., Berkeley Fellow of Owens
College.
The apparatus consists of a large Vidtor Meyer’s bulb,
carrying a detachable head-piece, which can be connected
with the air-pump. The neck of the bulb communicates
with a mercury pressure-gauge, which again is connedted
with a wide measuring tube attached to an adjustable
mercury reservoir. The experiment is condudted as fol¬
lows. The substance having been placed in the headpiece of the vessel, the latter is heated until the volume
has become constant. The apparatus is then exhausted
as far as may be requisite, and the reservoir so adjusted
that the graduated measuring tube is filled with mercury.
The pressure indicated by the gauge having been carefully
noted, the substance is allowed to drop into the hot part
of the vessel, and the surplus pressure produced by its
evaporation is removed by drawing off an equivalent
volume of air into the measuring tube until the initial
pressure in the gauge has been restored. From the volume
of gas measured in the graduated tube, the density
referred to hydrogen is obtained by the formula —
d = 8484893 S(I+0^0367^
S = weight of substance; V = volume of gas in measuring
tube ; P = pressure of gas in measuring tube ; f = temperature of gas.
Discussion.
Prof. Ramsay, remarking on a statement made by the
author that he proposed to make use of the apparatus in
studying the influence of pressure on dissociation, said
that recent investigations had shown that the Victor
Meyer form of apparatus was by no means a suitable one
for the study of such problems ; and he expressed the
opinion that for this reason results such as those recently
published by Nilsonand Pettersson could not be accepted
as final.
87. “ Some Derivatives and New Colouring-matters of
a-Pyrocresol." By William Bott, Ph.D., and J. Bruce
Miller.
Trichlor-a-pyrocresol, Ci5HhC130, produced by diredt
chlorination of pyrocrtsol, foims fine, silky needles,
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soluble in boiling benzene and chloroform, insoluble in all
cohol and ether; it melts at about 225°.
Dinitro-apyrocresol oxide, C15HIO(N02)202, is obtained
from a-pyrocresol oxide by careful nitration in the cold
and subsequent treatment with alcohol.
It forms
yellowish white crystals, sparingly soluble in acetic acid
and freely in hot nitrobenzene; it melts at 2350.
Tetramido-a-pyrocresul oxiie, Ci5H8(NH2)402, is ob¬
tained by reduction in acid solutions from tbe corresponding
tetranitro-derivative ; it is a greenish yellow powder,
soluble in acids, and melts above 300°.
Diamido-apyrocresol oxide, Ci5HIO(NH2)202, prepared
from dinitro-a-pyrocresol oxide, resembles the tetranitroderivative in its properties.
Both amido-compounds can be diazotised, and the
diazo-salts interact with phenols in alkaline solution.
Two oxyazo-compounds have thus been obtained from (3naphthol, representing the first colouring-matters pre¬
pared from pyrocresol. Both interad with concentrated
sulphuric acid in a characteristic manner, resembling
safranine in their behaviour. The colouring-matters in
the pure state are dark red powders, insoluble in water;
they can be converted into soluble sulphonic acids by
treatment with fuming sulphuric acid : the solutions dye
silk and wool a fine maroon and salmon colour respec¬
tively.
By the action of ammonium sulphide upon tetranitro-apyrocresol oxide in alcoholic solution, a red and a yellow
substance have been obtained, which are evidently azo¬
derivatives, but have not yet been examined more closely.
The yellow substance is somewhat soluble in hot water,
the solutions dyeing silk a fine yellow shade.
88. “ Berberine.”

By W. H. Perkin, Jun.

Several analyses of the base and also of its chlorhydride
showed that these substances were not adapted to the
purpose on account of their containing water of crystallisa¬
tion, which can only partially be removed by dehydration :
a fadt which has been previously noticed bv other chemists.
Berberine appears to crystallise with 5 to 5J mol. props,
of water, 2 of which remain when the substance is dried
at 100° till constant. Berberine chlorhydride, dried over
sulphuric acid in a vacuum at a temperature of about 40°,
has the formula C20H17NO4HCI -fi 2H20. The chloroplatinate, iodhydride, and nitrate, however, are well
adapted for analytical examination, and the results which
they afford agree closely with those required on the
assumption that berberine is C2oHI7N04.
When oxidised with an excess of potassium perman¬
ganate in slightly alkaline solution, berberine yields, as
principal produdt, hemipinic acid, Ci0Hi006, as Schmidt
and Schilbach (Arch. Pharm., [3 J, 164—170) have already
shown. In view of the interesting results lately obtained
by Goldschmiedt in his examination of hemipinic and
methemipinic acids, the author has carefully re-examined
the hemipinic acid from berberine, and is convinced that
it is identical with that obtained by the oxidation of
narcotine. The acid from berberine contains two (OCH3)
groups; on fusion with potash it yields protocatechuic
acid, and on distilling it with ethylamine, hemipinethylimide, melting at g6°, is formed. This latter substance
possesses all the properties of the hemipinethylimide ob¬
tained by Liebermann by the adtion of ethyl iodide on
the potassium salt of hemipinimide (from narcotine), and
thus the identity of the two hemipinic acids from berberine
and narcotine is proved.
Besides hemipinic acid, small quantities of at least two
other acids are formed by the oxidation of berberine ; one
of these melts at 238—2420, and appears to be identical
with berberonic acid (or carbocinchomeronic acid ?).
If berberine is carefully oxidised with a limited quantity
of permanganate, a number of new substances are formed,
three of which have already been obtained in a state of
purity : a new acid, C2oHi7NOg, which melts at 143°,and
two neutral substances, C2oH17N08 and C20H16NO7, all
of which yield protocatechuic acid (berberinic acid ?) on
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fusion with potash. The compound C20HI7N08 melts at
236°; it is insoluble in cold solutions of alkaline car¬
bonates, but dissolves in potash, ammonia, &c., forming
well-defined salts. The silver salt appears to have the
formula C20HI5N08Ag2-f4H20.
The compound C20Hi5N07 (?) melts at 150° and is in¬
soluble in alkalies.
When heated with a fuming aqueous solution of
hydrogen iodide, berberine yields methyl iodide and a
phenolic substance which, from the analysis of its sul¬
phate, appears to have the formula Ci8HI3N04, being
derived from berberine by the displacement of two methylgroups. Several determinations of the number of (OCH3)
groups by Zeisel’s method have shown that there are two
such groups present in the berberine molecule.
The author has also examined berberinic acid—one of
the acids obtained by Hlasiwetz and Gilm (fahresbericht,
1864, 407), by fusing berberine with potash. This acid is
decomposed on distillation into carbon dioxide and homopyrocatechol—a decomposition which proves that the acid
must be looked upon as a carboxylic acid of this phenol.
The behaviour of berberine towards methyl and ethyl
iodides, benzylchloride, &c., has also been studied; it
appears in opposition to the results of Henry (Annalen,
cxv., 133), that the alkaloid does not form additive com¬
pounds with these substances.
89. “ The Action of Ammonia on Some Tungsten Com¬
pounds.” By Dr. S. Rideal, D.Sc.
Wohler, in 1858, found that a compound containing
nitrogen, hydrogen, and oxygen was obtained by the adtion
of ammonia on heated tungstic oxide, and also a com¬
pound containing nitrogen and hydrogen from ammonia
and tungsten chloride; analyses of different specimens,
however, gave varying results.
According to the author’s experiments, ammonia effedts
the removal of a part only of the oxygen in tungstic oxide,
and the black produdts vary greatly in composition, the
average of many analyses agreeing best with the formula
W5N6H3Os. When tungstic oxide is heated with am¬
monium chloride a similar black produdt is obtained. The
amount of tungsten in different specimens varies between
83’9 and 8fo per cent, the amount of nitrogen being less
than in the compounds formed by means of ammonia ;
the mean composition of the produdts in this case may be
represented by the formula WN2,W03.
Ammonia adts on the yellow tungsten oxydichloride in
the cold, forming ammonium chloride and a dark brown
produdt which contains no nitrogen, and appears to con¬
sist of the dioxide W02 ; this interadtion is similar to
that of ammonia and chromyl dichloride.
Ammonia also adts on the red tungsten oxytetrachloride,
forming a black compound ; this contained 88-g per cent
of tungsten, but the amount of material was insufficient
for a determination of the nitrogen. It seems probable
that the produdt is the same as that found when ammonia
adts on the hexachloride ; i.e., the nitride W2N3.
The adtion of ammonia on tungsten hexachloride was
studied by Wohler, who was of opinion that two com¬
pounds were formed, viz., 2WN2 + W(NH2)2 and
2WN + W(NH2)2. This conclusion was based on deter¬
minations of tungsten and nitrogen in the samples pre¬
pared, but hydrogen was not estimated. The author has
re-examined the black powder formed in the interadtion
in question, and has obtained numbers agreeing with
those of Wohler for the tungsten and nitrogen percentages,
but he considers that the final produdt is free from
hydrogen, and that it is the nitride W2N3.
Dry ammonia has no adtion on finely divided tungsten,
even at a red heat, and seems also to be without adtion on
the blue oxide.
Discussion.

The President drew attention to the anomaly involved
in the use of the name Tungsten and the syrnool W.
90. “ Condensations of a Diketones with Ethylic Acetoacetate.”
By Francis R. Japp, F.R.S., and Felix
Klingemann, Ph.D.
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In a paper entitled “ Condensations of Glyoxal with
Ethylic Malonate and Ethylic Acetoacetate,” by Max
Polonowsky (Annalen, ccxlvi., 1), it is stated, as a reason
for undertaking the investigation, that only.the condensa¬
tions of these ethereal salts with mowaldehydes and monoketones have hitherto been studied.
Polonowsky has
evidently overlooked the fadt that the condensation of a
tfiketone—phenanthraquinone—with ethylic acetoacetate
has been described by Japp and Streatfeild [Trans., 1883,
27). The authors, therefore, wish to point out that they
are engaged in investigating the condensation - produdt,
C2oHig04— ethylic phenanthroxylene - acetoacetate—ob¬
tained by Japp and Streatfeild. The following interadtions
have been studied : —
By heating with formic acid (sp. gr. i-22) at 130° the
condensation compound is transformed into an isomeride
crystallising in short needles melting at 1770. (Meltingpoint of the original condensation-produdt, 185°.) A study
of the new compound leads the authors to represent the
isomeric change thus :—
C6H4-C~ C—co2c2h5

c6h4-c

— C-CQ2C2Hs
CO

''CO
C6H4-CO

CH3

C6H4-C(OH)-CH2

/

The iso-compound would thus contain a closed chain
of 5 carbon atoms. It yields a hydrazone,—
C2oHi603(N2HC6H5),
melting with decomposition at 210 — 2120; whereas
phenylhydrazine and the condensation produdt do not
interadt under ordinary conditions. The iso-compound is
converted by acetic anhydride into an acetyl-derivative,
C20Hi5(C2H30)04, which crystallises from benzene in
thick needles melting at 165—170°, The iso-compound
is converted by hydrolysis with aqueous caustic soda into
the corresponding monobasic acid, C!8HI204; this crys¬
tallises from alcohol in satiny needles, which melt at
267—269° with decomposition. The condensation com¬
pound cannot be hydrolysed under these conditions [vide
infra). With bromine the iso-compound gives a monobromo-derivative, C20HI5Br04, which melts at 217” with
decomposition, instead of the expedted additive dibromide.
By heating with glacial acetic acid at 130—140°, the
condensation-produdt yields a mixture of three com¬
pounds: (1.) A compound of the formula C20H14O3,
which crystallises in white silky needles, insoluble in
boiling acetic acid, and which decomposes without
previous fusion at about 285°; this is formed with elimina¬
tion of 1 mol. of water.
(2.) The acetyl-derivative,
C20Hi3(C2H30)04 (m. p. 165—170°), already mentioned
as obtained from the iso-compound. This acetyl-derivative
gives with phenylhydrazine the same hydrazone, and with
caustic soda the same monobasic acid as the iso-compound,
the acetyl-group being in both cases eliminated.
(3.) A
compound of the formula C40H28(C2H3O)207, which crys¬
tallises fxom acetic acid in redtangular plates melting at
2270; this is formed only in small quantity—apparently
by elimination of 1 mol. of water from 2 mols. of the
acetyl-derivative.
Propionic acid converts the condensation-produdt into
the before-mentioned compound, C20HI403, together with
a propionyl-derivative, C20HI5(C3H5O)O4, melting at 1340.
By boiling the condensation-produdt with sulphicric acid
diluted with twice its weight of water, it is converted
quantitatively into the iso-compound
already
described as obtained from formic acid [vide supra).
By boiling the condensation-produdt with alcohol to
which a few drops of sxdphuric acid have been added, it is
converted into the compound C20HI5(C2H5)04, which
crystallises from alcohol in redtangular or prismatic
crystals melting at 143—144°.
But if the condensationprodudt is heated with a mixture of equal weights of al¬
cohol and sulphuric acid at 100°, it gives a compound,
Ci7HI202, which crystallises from phenol in microscopic
six-sided plates, melting with decomposition at 276—277°;
C20Hi6O4+H20 = Ci7HI202 + C2H5-0H + C02.
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By warming it with an alcoholic solution of hydrogen
chloride, the condensation-produdt is converted into the
compound C20H15CIO3, which crystallises from a mixture
of benzene and light petroleum in lustrous flat needles
melting at 140°.
The condensation-produdt is hydrolysed by alcoholic
potash in the cold ; heating must be avoided.
The
resulting acid is unstable, and has not been obtained in
a crystallised condition ; when freshly precipitated it dis¬
solves in alkaline carbonate, but loses this property on
standing. It dissolves in cold alcohol; on heating, the
solution deposits a compound, Ci7Hi202, which crystallises
from phenol in star-shaped groups of needles, melting
with decomposition at 2590; this is isomeric with the
compound already described as obtained by heating the
condensation-product with a mixture of equal weights of
sulphuric acid and alcohol.
The authors have also obtained a condensation com¬
pound from benzil and ethylic acetoacetate. It appears
to belong to a different class from the phenanthraquinone
compound. They also intend to study the condensation
of ethylic benzoylacetate with benzil and phenanthra¬
quinone.
gi. “ Thionyl Thiocyanate.” By G. C. McMurtry.
Thionyl thiocyanate, SO(SCN)2, is prepared by the
adtion of thionyl chloride, dissolved in cold carbon bi¬
sulphide, on mercuric thiocyanate.
It is an orangecoloured amorphous powder, insoluble in cold water,
alcohol, ether, petroleum, phenol, chloroform, amyl alco¬
hol, and acetic acid, but readily soluble in carbon bi¬
sulphide, and to a less extent in hot benzene.
92.

“Mercuric

Chlorothiocyanate."

By

G.

C-

McMurtry.

Mercuric chlorothiocyanate, CIHg’SCN, or—
HgCl2-Hg(CSN)2,
may be obtained by crystallising mercuric thiocyanate
with mercuric chloride. It crystallises in monosymmetric
prisms, sparingly soluble in cold water, but readily soluble
in hot water and in alcohol.
93. “ The Action of Chromium Oxychloride on Pinene.”
By G. G. Henderson, B.Sc., M.A., and R. W. Smith.
The authors find that pinene and chromium oxy¬
chloride interact very readily, forming a solid compound
of the formula C10Hi6'2CrO2Cl2. This is decomposed by
water, yielding an oil which may be purified by distillation
with steam, and which has a composition expressed by
the formula C20H330C1. It is possible that this oil may
be a mixture of the two compounds CI0HisO and
Ci0H15C1, but the authors were unable to separate it into
two portions by steam-distillation ; it is not attacked by
alcoholic potash, does not combine with bisulphites, is
unaffedted by acetic chloride, and does not interact with
either hydroxylamine or phenylhydrazine. When distilled
under diminished pressure it loses the elements of a mole¬
cule of water, yielding an oil of the composition corre¬
sponding to the formula C2oH3ICl.
94. “ Tectoquinone.” By R. Romanis, D.Sc., Rangoon
College.
In a former communication {Trans., 1887) the author
described a substancefound in teak resin (Tectoniagrandis),
and also in the products of the destrudtive distillation of
the wood, having the composition Ci8Hi602, and the pro¬
perties of a quinone. It may be separated from the tar by
caustic soda, which dissolves the tar, leaving a curdy mass
containing the quinone, mixed with a hydrocarbon of the
composition C»H», melting at 1940, and other substances.
The quinone is separated by dissolution in boiling alcohol
of 50 per cent, in which the other substances are insoluble ;
t separates as the liquid cools in a felted mass of soft
woolly crystals ; from strong alcohol it is deposited in
oblique rhombic prisms of amber colour, resembling sulphur.
It melts at 171°, sublimes slowly at ordinary temperatures,
sensibly at ioo° C., and rapidly near its melting-point.
By careful heating between watch-glasses it can be sub¬
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limed without decomposition, condensing in yellow
rhombic plates. It is a very stable substance, dissolving
in sulphuric and nitric acids, and being precipitated un¬
changed on dilution; apparently it is not adted on by
fused potash.
On heating it with absolute alcohol and
potash, a deep crimson solution is formed, which deposits
bronze-coloured crystals on cooling ; on exposure to moist
air, or on mixing with water, the crimson solution turns
green and yellow, and the quinone is re-precipitated. The
quinone is reduced if heated with zinc and acetic or chlorhydric acid in a sealed tube at 150° C. The produdt is a
resin soluble in alcohol and ether, the dilute ethereal
solution showing a splendid blue fluorescence. A similar
resinous produdt is formed by the adtion of iodine, phos¬
phorus, and water, but in this case the principal produdts
are volatile. These resinous produdts contain from 4^7 to
5 per cent of oxygen, showing that 40 per cent of the
quinone is unreduced, and in fadt it gradually separates
from the resin in rhombic crystals. Analysis shows the
composition of the redudtion produdt to be Ci8H22 (m. p.
72° ?)‘
,
,
,
.
Tf the quinone be heated with soda-line and zinc, it
yields a hydrocarbon melting at 1940, which crystallises
from alcohol in four-rayed stars composed of twinned
rhombic plates.
Dibromotedtoquinone is obtained by the adtion of bro¬
mine at 100—140°.
It crystallises in orange-yellow,
slender needles, which are generally arranged in spherical
clusters, soluble in ether and alcohol. On fusion it melts
at 165°; with potash it gives a blue or purple melt: this
dissolves in water, forming a purple solution, from which
acids throw down a yellow flocculent precipitate, no doubt
a dihydroxyquinone.
Dinitrotedtoquinone is a yellow powder obtained by the
adtion of nitrosulphuric acid on the quinone.
It is con¬
verted by sodium amalgam, or zinc and caustic soda, into
a crimson substance.
If the quinone be heated for two hours with nitrosul¬
phuric acid, and the solution be then diluted, a purple
precipitate is produced, which dissolves in alkalies, forming
a purple solution.
Tedtoquinone may possibly be retenequinone, which has
not yet been discovered. Retene melts at 990 C.; the pro¬
dudt of the redudtion of tedtoquinone softens at 70—720,
but it is evidently a mixture.
95. “ The Decomposition of Nitroethane by Alkalies.”
By Wyndham R. Dunstan and T. S. Dymond.
The authors have been engaged during the present year
in studying the adtion of alkalies and of certain reducing
agents on nitroethane. They observed in Odtober, 1887,
that nitroethane is gradually decomposed at ordinary
temperature by contadt with potassium carbonate or its
aqueous solution ; at 80—903 the adtion is completed in a
few hours. The chief produdts of the change are potas¬
sium nitrite and an oily liquid having the formula
CgHgNO, which boils at about 170°, at a somewhat higher
temperature decomposing with the formation of what
appears to be a pyridine derivative.
The compound is
not attacked when heated for 48 hours in a closed tube
with concentrated chlorhydric acid, neither is it appreci¬
ably affedted by reducing agents.
It is readily oxidised
by permanganate. It does not seem to be either a nitrosoor isonitroso-derivative.
This compound is apparently
identical with that described by Gotting (Annalen, ccxliii.,
104), who obtained it in Geuther’s laboratory by heating
together propyl iodide, sodium nitroethane, and sodium
ethoxide. Its ready formation, together with potassium
nitrate, from nitroethane by contaft with potassium car¬
bonate, is likely to have an important bearing on the
question as to the constitution of the paraffin nitro¬
compounds, and the authors therefore intend to continue
the investigation.
They are induced to publish the pre¬
sent preliminary notice by the appearance, in a recent
number of the Btrichte (November, 1888, p. 710), of an
abstradt of a paper by Sokolow in the Russian Chemical
Journal. It is there shown that by heating nitroethane
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to 100—130° in closed tubes with sodium hydroxide or
carbonate, the compound CgHgNO, described by Gotting,
is produced, and that if an alkyl iodide is present it takes
no part in the change.
Neither sodium hydroxide nor
sodium carbonate attacks nitroethane at ordinary tem¬
peratures.
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December 8, 1888.
Prof. Reinold, F.R.S., President, in the chair.
Dr. A. Gamgee, F.R.S., and Mr. A. P. Trotter, B.A.,
were eledted members.
The following communications were read :—
“Note on a Modification of the Ordinary Method of
Determining Electro-magnetic Capacity.” By Mr. J. W.
W. Waghorne, D.Sc.
In determining capacity absolutely from the throw of a
galvanometer and a steady defledtion through a known
resistance produced by the same battery, error may arise
from the imperfedt elasticity of the fibre (when short),
and the resistances required are often greater than can be
conveniently obtained. The latter difficulty maybe over¬
come by taking a known fradtion of the potential difference
used for charging the condenser, to produce the steady
defledtion, and the former error may be reduced by
observing the first swing due to the permanent current,
instead of the steady defledtion produced by that current.
By adopting this latter device, the logarithmic decrement
need not be determined, and the time required to make a
measurement is considerably reduced.
The formula for
capacity (F) becomes—
p_

t r/j b
n G d2 a

while t = periodic time in seconds, G = resistance of
galvanometer circuit, dx and d2 the throws due to the
condenser charge and the permanent current respedtively,
and a and b the resistances in the battery circuit from *-he
ends of which the potential differences used to produce
di and d2 are taken.
The above expression is not stridtly accurate, because
the damping effedts on open and closed circuit are not
identical; but in the cases observed by the author where
the damping is not serious, the difference is negligible.
A modified form of Pohl’s rocking key was shown, whereby
the two throws dx and d2 could be rapidly observed, and
readings could be taken in opposite diredtions to eliminate
error due to torsion of the fibre.
Dr. Thompson pointed out that error frequently arises
from the capacity of the key being appreciable where
small condensers are being used, but the author stated
that the modification was not intended for such cases.
Prof. Ayrton remembered having used, in conjundtion
with Prof. Perry, the throw due to the permanent current
instead of the steady defledtion, when experimenting with
condensers containing E.M.F’s, and believed they aban¬
doned it on account of the difference in decrement on closed
and open circuits.
Mr. Sumpner regarded galvanometers with small
differences in damping, on closed and open circuits, as
unsuitable for ballistic purposes, and mentioned a case in
which the latter was only half the former.
Mr. Boys considered the damping would be modified
by having the condenser joined to the galvanometer
terminals, and thought the decrement should be decidedly
different from that on pure open circuit.
In thanking the author for his paper, the President
said that any improved arrangements of well-known
experiments or of ledture apparatus would always be
gladly received, and reminded members that in bringing
such before the Society they would be carrying out one
of the chief objedts for which it was founded.
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“ On Some Facts Connected with the Systems of Scientific
Units of Measurement.”
By Mr. T. H. Blakesley,
M.A.
The author considers that the C.G.S. and Pradtical
(Quadrant. Volt, Second) systems of units do not satisfy
the requirements of a perfedt system, in which the chief
ends to be kept in view are:—1st, Correlation; 2nd,
Simplicity ; 3rd, Comprehensiveness; 4th, Naturalness ;
and 5th, Convenience.
In a properly Correlated System all the quantities con¬
sidered should be so connedted by the equations repre¬
senting the laws of nature, that no coefficients are re¬
quired in expressing any unit in terms of others; for
Simplicity, quantities essentially the same should be
measured by the same unit; and to be Comprehensive, the
system should embrace all the physical ideas which occur;
to be Natural, its units should be closely or decimally
connedted with natural units ; and for Convenience, they
should agree with established (though arbitrary) units,
either adtually or decimally.
In the two systems referred to, correlation has been
more completely realised than any of the others, but
simplicity is by no means satisfactory, and the want of
comprehensiveness was discussed by Prof. Rucker at the
last meeting. The “ second” is unnatural in not being a
decimal subdivision of the solar day, and the gramme is
derived from the centimetre by assuming the density of
water to be unity, whilst the inconvenience arising from
the relation between the horse-power and the Watt or the
erg is universally acknowledged.
Two general formulae are given for converting magni¬
tudes expressed in Pradtical and C.G.S. eledtro-magnetic
measure into C.G.S. eledtrostatic units. Let k and h be
the dimensions as regards length and mass when the
quantities are expressed in the E.M. system, and n and q
the corresponding numbers when expressed in the E.S.
system, then 1 Pradtical unit =-yn—k ioion-uq + k Eledtro¬
static C.G.S. units, and 1 C.G.S. eledtromagnetic unit =
^n—kioio[n-k) + n(h-q) Eledtrostatic C.G.S. units, the 3
arising from “ v ” being taken as 3 x io10 c.ms. per second.
Though the formulae may be found useful, the author
thinks it would be far better to adopt one system for all
measurements, and suggests a “ Coalition System,” in
which “ v ” is taken as the unit velocity.
If in this
system the “ second ” be retained, then the unit of length
will be 30 earth-quadrants, and if the quadrant be taken
(as in the present pradtical system) as the unit of length,
then the unit of time will be
sec. The influence of such
changes on present standards is then discussed, and the
relation between the new unit of power and the horse¬
power (H.P.) found to be unsatisfadlory.
To endeavour to bring the H.P. and the unit of power
into decimal relation, the author expresses the physical
quantities in terms of length, time, and power, from a
table of which it is evident what units were affedted by
changing the unit of power, and tables of converting fadtors
are given, when the latter were taken as 0746 Watt or as
7’46 Watts.
The correlation of temperature 9 with the units is con¬
sidered to be best effedted by defining it so that J = i in
the equation ml* t- 2=J m c 9, when “ the unit of tem¬
perature change would be that through which unit energy
in the form of heat would raise a unit of matter possessing
unit specific heat,” and by choosing air at constant pres¬
sure as the standard substance, i° C.= io7 C.G.S. (air)
units.
A summary is given towards the end of the paper in
which the union of the two eledtrical systems by choosing
^ sec. as the unit of time is recommended, the effedt of
which is to make the unit of capacity
Farad, and that
of resistance 30 ohms.
Before concluding, the author
deprecates the pradtice of giving specific names to par¬
ticular units, for, by so doing, subsequent necessary
changes are made much more difficult.
Prof. Rucker expressed his opinion that temperature
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would be best correlated by expressing it as energy, instead
of making its dimensions l2 t — 2 as suggested in the paper.
Dr. S. P. Thompson thanked the author for his prefix
“megisto,” denoting “multiply by io12. Referring to
the choice of air as the standard for specific heat, he re¬
marked that convenient coincidences were not always to
be trusted, and that the specific heat of air depended on
the pressure to which it was subjected.
Some Improved Polarising Apparatus for Microscopes
were exhibited and described by Dr. S. P. Thompson.
For polariser, he uses an Ahrens Prism, and for analyser
a flat ended one of his own design.
The Ahrens prism
is formed from a rectangular block of spar, two faces of
which are perpendicular to the optic axis; two cuts
parallel to the axis are made from the middle of one side
to the ends of the opposite, and the cut faces are polished
and cemented by Canada Balsam.
A short prism with
wide angle is thus obtained which can be readily fitted
to the sub-stage of the microscope.
The analyser, which
consists of two wedges of spar, is mounted in a tube
which fits on the eye-piece, and by recognising that the
upper end need not be larger than the pupil of the eye, the
author has been able to considerably reduce the length
of the prisrft, and still keep the bottom end large enough
to colleCt all the rays passing through the eye-piece.
Several ingenious methods of cutting spar so as to pro¬
duce prisms with minimum waste were described and
illustrated by models, and a“ Nicol ” made by the inventor
at the age of 79 was exhibited.
Mr. Lant Carpenter asked the exhibitor why he con¬
demned analysers placed direCtly behind the objective;
for in his experience this arrangement gave the most
satisfactory results.
In reply, Dr. Thompson said his experience was
decidedly different from that of Mr. Lant Carpenter, and
mentioned that Ziess had abandoned the common arrange¬
ment and now introduced his analysers between the two
lenses of his Huyghenian eye-pieces.

NOTICES OF BOOKS.
Townson and Mercer's Catalogue of Chemical and Physical
Apparatus and Chemicals.
Fourth Edition. London :
89, Bishopsgate Street Within, E.C.
The successive

editions of this catalogue show con¬
siderable modifications in accordance with the increasing
nicety and delicacy of modern research and the intro¬
duction of new instruments of precision. The edition
before us includes appliances not merely for chemical and
physical, but even for physiological research. Thus we
note that apparatus for the cultivation and study of
baCteria are figured and described at considerable length.
Appliances for the analysis of gases, whether for purely
scientific or for technical purposes, form a very con¬
spicuous and important feature.
Of gas - burettes,
absorption-apparatus, absorption- and explosion-pipettes,
and complete sets for the examination of chimney, furnace,
and chamber gases, the analyst now finds an ample
selection from which he may choose the instruments best
suited for his particular purpose.
Sets of apparatus to suit particular cases, or such as
may be required by students at any part of their course,
are strongly represented here. Thus, we find the set
officially recommended for the analysis of beer, of wines,
of tobacco ; the sets prescribed for the Royal College of
Chemistry, for the Cambridge and Oxford examinations,
the set used by beginners in the laboratory of University
College, the Frankland and the Wanklyn instruments for
water-analysis, the Wanklyn set for medical officers of
health, the apparatus for the study of physics and
chemistry as recommended by the Science and Art
Department, and other sets, too numerous to be men¬
tioned.
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The price list of chemicals is not so extensive as some
which we have met with, and does not include certain
rarities, both organic and inorganic, which the investigator
may occasionally require. But the reagents now in use
are all here to be met with, and in particular the new in¬
dicators used in alkalimetry and acidimetry. We regret
to see magenta figuring under the name “fuschine.”
The devices of Mr. Fletcher for the production of heat
by the combustion of gas and petroleum figure in an
appendix, as do the pure standard solutions of Messrs.
Sutton.
Under the head “ Telephone Apparatus ” we note a
curious faCt. The United Telephone Company will neither
themselves sell instruments to lecturers, students, &c.,
nor will they allow anyone else to do so, under the threat
of an aCtion for infringement. It is fortunate that novel
scientific instruments, processes, &c., are not kept out of
the hands of experimentalists in a similar manner.
Messrs. Townson and Mercer’s Catalogue is something
decidedly more than a mere price-list. It both tells the
student what apparatus he will need for any proposed
course in chemistry and physics, and gives the analyst
and the investigator many useful hints concerning the
instruments which they will require. We must therefore
pronounce it a valuable book of reference, which deserves
its place in the laboratory.

On Two New Indium Chlorides, and on the Vapourdensities of the Chlorides of Indium, Gallium, Iron, and
Chromium.
By L. F. Nilson and O. Pettersson.
(A Reprint from the Zeitschriftfur Physikalische Chemic,
ii-, 10.)
The authors show that indium possesses three chlorides,
which are well characterised and permanent in the gaseous
state. The trichloride, InCl3, is not appreciably volatilised
at 440°, and at temperatures between 6o6° and 850° it has
a vapour-density agreeing with value 7-584, calculated for
the formula InCl3. Above 850° it undergoes a continuous
dissociation, being probably split up into lower chlorides
and free chlorine.
The dichloride, InCl2, has, at 958°, a density rather
higher than should follow from its formula, = 6-362. At
higher temperatures the density becomes normal. The
monochloride has at noo°—1150° a density 5'2g6, which
approximates to the calculated density =5140. The
complete series of the indium chlorides gives an interesting
proof that an element of the third group can appear in
definite compounds as monovalent, divalent, and trivalent.
The authors assign to the two gallium chlondes the
formulae GaCl3 and GaCl2. The calculated density of the
former = 6'o8i, its experimental density at 6o6° being
6-144, and at iooo°—1100°, 5'i85. The calculated density
of the dichloride = 4 859, its experimental density at
1000°—noo° being 4-823'
For ferrous chloride, FeCl2,
they find a density of 4^340 at 1300°—1400°, whilst calcu¬
lation gives 4-375.
To the chromium chlorides they assign the formulae
CrCl3 and CrCl2. For the former the theoretical density
is 5-478, the experimental results being 5-517 at 1191°.
The theoretical density of the dichloride 4'256 falls below
the experimental value, which, even at 1500°—1600° is
still 6-224. This discrepancy the authors ascribe to the
faCt that chromous chloride cannot be perfectly gasified,
even at the highest attainable temperature.

The Electricians’ Directory and Handbook for
1889.—The 1889 Edition of this well-known Directory
and Handbook is in preparation. The publisher, Mr. G.
Tucker, 1, Salisbury Court, Fleet Street, London, E.C.,
asks us to notify that the time for receiving New Names,
Addresses, Corrections, and Advertisements will shortly
expire. The price of the Directory, which will be ready
early in January, will be 4 shillings, post free.
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NOTICES FROM
SOURCES.

FOREIGN

Note.—All degrees of temperature are Centigrade unless otherwise

expressed

Comptes Rendus Hebdomadaires des Seances de VAcademic
des Sciences. Vol. cvii., No. 22, November 26, 1888.

New Experiments on the Determination of Nitro¬
gen in Vegetable Soils.— MM. Berthelot and Andre.—
The authors have instituted some novel experiments in
order to ascertain what is the degree of accuracy in deter¬
minations of nitrogen in vegetable earth by skilled
analysts operating at different intervals of time, and under
different conditions, as well as the degree of stability of
the nitrogen fixed in these soils, and submitted to different
influences.
They took, as terms of comparison, three
distindt soils, preserved at the ordinary temperature in a
place absolutely free from nitrogen, which renders any
increase of this element in the soil impossible. To prevent
any decrease in consequence of fermentations, oxygen
was likewise excluded. The experimentalists took a soil
in its natural condition, submitted it to spontaneous
desiccation, and by grindings and siftings rendered it
perfectly homogeneous.
Half a kilo, of this powdered
soil was placed in a large flask of 4 to 5 litres, filled with
carbonic acid. It was agitated, let settle, and fresh car¬
bonic acid was repeatedly introduced, until all the air in
the soil was expelled. A 400 c.c. bottle was then taken,
filled with pure C02, and the earth thus treated was in¬
troduced without contadtwith air. The bottle was closed
with a ground stopper, smeared with vaseline. All these
operations were performed in an atmosphere of pure car¬
bonic acid, constantly renewed. After the lapse of four
and a half months the soil was analysed, and was found
not to have appreciably varied frcm its original com¬
position.

Bulletin de la Societe Chitnique de Paris.
Vol. 1., Nos. 6 and 7.

Hydratation of Methyl-amyl-acetylene: A New
Acetone, Ethyl-amyl-carbonyl.—A. Behai.—The new
compound has the formula CgHigO. It is insoluble in
water, possesses a penetrating odour, and its density at
o° is o-8502.

The Mineral Matter in Natural Petroleums.—J. A.
Le Bel.— The black colouring-matter of bitumens and
natural petroleums has received the name asphaltine.
Some samples of this produdt contain iron, lime, and sul¬
phur. Markownikow and Oglobine found, in the ash of
the pretroleum of Baku, calcium, iron, alumina, copper,
and traces of silver. Some samples contain as much as
10 per cent of sulphur. The author finds, in the ash of
asphaltine, 13 per cent of silica, 17 iron oxide with
traces of manganese, the rest consisting chiefly of lime
and calcium sulphate.
The interesting feature is the
presence of silica, which cannot have been dissolved in
the petroleum, and which affords an argument in favour
of Mendeleeff’s theory of the organic origin of mineral
oils.
No. 8.
Adtion of Hydriodic Acid upon Allyl Iodide
(continued).—H. Malbot.—The author’s conclusions are
that when a current of hydriodic acid is passed into allyl
iodide there is first formed propylene iodide, an explosive
body. If the current of hydriodic acid is too rapid the
propylene iodide may suddenly decompose, even if
surrounded by a freezing-mixture. If such sudden de¬
composition is partly or entirely prevented the propylene
iodide may be partially or totally transformed into iso¬
propyl iodide by the prolonged action of the hydriodic
acid. There is no difficulty in admitting that the iso¬
propyl iodide results from the combination of hydriodic

293

acid with nascent propylene, derived from a limited decom¬
position of propylene iodide ; but the gaseous propylene
produced by a sudden splitting up escapes without com¬
bining, except in closed vessels. Propylene may be ob¬
tained in abundance by cautiously passing a current of
hydriodic acid into allyl iodide, and occasionally applying
a slight heat. The best precaution consists in diluting
the explosive body with an inert liquid ; for instance, iso¬
propyl iodide.

Certain Crystalline Metallic Molybdates.—Antoine
Coloriano.—The author describes the zinc, manganese,
and cobalt molybdates, which he has obtained in the
crystalline state. The corresponding salts of nickel, cad¬
mium, and iron have been produced, but not yet analysed.
No. 9.

Researches on the Molecular Weights of the
Aluminium Compounds.—M. Roux and E. Louise.—
The results of the author’s experiments, both the deter¬
minations of the vapour-densities and the depression of
the freezing-points of the solutions, demonstrate that the
organic compounds cannot in any case be determined by
the simple formula A1X3, but must have the double for¬
mula A12X6The Volumetric Determination of Acids.—G.
Linossier.—A question of priority. The author contends
that his process described Bulletin (vol. 1., pp. 46, 353,
354) is not identical with that of M. Engel (vol. xlv., p.

524)An Alleged Reagent for the Copper Salts.—A. and
P. Buisine. —M. Aliamet stated in a former number of the
Bzilletin that a saturated aqeous solution of neutral sodium
sulphite, to which a little pyrogallic acid has been added,
gives a rose-coloured solution in very dilute solutions of
copper.
The authors find that this reaction certainly
takes place, but that it is not characteristic of copper,
being producible with dilute aqueous solutions of most
metallic salts, and even with distilled water.

A Process for the Determination and Separation
of Zinc.—J. Riban.—Already noticed.

Bulletin de la Societe d'Encouragement pour VIndustrie
Nationale. Series 5, Vol. iii., No. 28.

Report by M. Biver on the Application of the
Filtering Apparatus of M. Ladureau to Gas and
Petroleum Motors. —This memoir cannot be intelligibly
reproduced without the six accompanying figures.
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——

Society of Arts, 8. (Cantor Le&ures). “ Light and
Colour,” by Capt. W. de W. Abney, F.R.S.
Tuesday, 18th.— Institute of Civil Engineers, 8.
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Wednesday. 19th—Society of Arts, 8. “ Standards of Light,” by W.
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Chemical, 8.

NOTES

AND

QUERIES.

*** Our Notes and Queries column was opened for the purpose of
giving and obtaining information likely to be of use to our readers
generally. We cannot undertake to let this column be the means
of transmitting merely private information, or such trade notices
as shouldlegitimately come in theadvertising columns.
Glycerin. — To what extent is sodium chloride soluble in
glycerin.—T. H. S.

TO

CORRESPONDENTS.

C. W. — Many experiments have been tried with the objeft of
decomposing liquid carbonic acid, but no definite results have beep
arrived at.

Chemical News,
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Isomeric Naphthalene Derivatives

CHEMICAL
Vol. LVIII.

NEWS.

No. 1517.

ISOMERIC NAPHTHALENE DERIVATIVES.*

The following is an outline of the work accomplished
during the past year in the reporter’s laboratory, chiefly
with the invaluable co-operation of Mr. W. P. Wynne,
B.Sc.
In discussing the laws of substitution for naphthalene,
attention was directed in the first report to the alpha-law
as the dominant law; and it was pointed out that when¬
ever departures from this law occur, as a rule either the
conditions are such as to favour secondary changes—as
in the formation of £-sulphonic acids at high temperatures
in presence of an excess of sulphuric acid—or a radicle
such as OH or NH2 is present which exercises a special
influence. It was mentioned, however, in the same report,
that when /3-chloronaphthalene is sulphonated by means
of SO3HCI, two isomeric acids are formed, which there is
reason to believe are represented by the formulae:—
S03H
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/\
/\
\/
\

/

Cl

/\

\/

/\
\

Cl

or

\\/y\\/ /
/

a-acid.

/\

//X\/

S03H

/\

\/
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Cl

HSO,
\

/\
/
N
/3-acid.

/

The conditions are such that the formation of the /3acid cannot be attributed to the occurrence of secondary
changes, such as in all probability take place when sul¬
phuric acid is the agent; the production of this derivative,
therefore, cannot well be reconciled with the alpha law,
but is suggestive of the existence in the naphthalene mole¬
cule of a “ plane of symmetry ” passing through the /32/83'carbon atoms in which an influence is exercised. The
observations on isomeric change, briefly described in the
last report, prompted us, however, to determine whether
the a-acid could not readily be converted into the /3-acid
by heating: the results entirely favour the view that the
latter acid is in reality the product of isomeric change,
and that its formation is in no way an exception to the
alpha-law. When the sulphonation was effected in the cold,
only three to four per cent of the product consisted of the
/3-acid ; after heating the product at ioo° for half an hour
the amount rose to eleven per cent; heating at 150° for
one hour increased the proportion of y3-acid to twenty per
cent; and no less than fifty-three per cent was present
after heating at 150° for five hours.
These results have led us to study the behaviour of the
chloronaphthalenesulphonic acids generally when heated,
in order to determine whether, and in what way, they
* Third Report of the Committee, consisting of Professors Tilden
and Aimstrong (Secretary), appointed for the purpose of investigating
Isomeric Naphthalene Derivatives. (Drawn up by Professor Arm¬
strong). Read at the British Association, Bath Meeting, 1888.
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undergo isomeric change. In preparing the necessary
material for these experiments we have converted the
four isomeric modifications of betanaphthylaminesulphonic acid by Sandmeyer’s method into the corresponding
chloronaphthalenesulphonic acids, and by distilling these
with phosphorus pentachloride, have prepared the corre¬
sponding dichloronaphthalenes.
The designation of the
amido-acid, the melting-point of the sulphochloride of the
chloro-acid, and the designation and melting-point of the
dichloronaphthalene are as follows :—
Betanaphthylaminesulphomc acid.

Sulphochloride. Dichloronaphthalene.
m.p.
m.p.

(a) (Badische).
//8) (Bronner).
(y) (Dahl).
(<3) (Bayer and Duisberg)..

1290
109°
7°°
86°

(9')
(*)
(v)
(5)

63'5
135°
48°
1140

Isomeric Dichloronaphthalenes.—No less than 12 iso¬
meric dichloronaphthalenes have now been described.
The conventional plane symbol of naphthalenes serves to
exhibit only ten, but a geometrical symbol may be con-',
strutted in accordance with the method followed by Herr¬
mann in the case of benzene (Berichte, 1888, 1949) which"
foreshadows no less than sixteen. The following is a list
of the reputed dichloronaphthalenes :—
(0
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)
(xo)
(11)
(12)

a
»J
9
9'
0
Z
K
y
8
l
£

m.p* = 34°
m.p. = 38°
m.p. = 48°
m.p.= 6i*5(
m.p. — 65°
m.p. = 68°
m.p. = 83°
m.p. = 940
m.p. = 107°
m.p. = 1x4°
m.p. = 120°
m.p. = 135°

a-a-Dichloronaphthalenes.—Nos. 6, 7, and 9 in the list
belong to this category and represent the three possible
a-a-derivatives : /3 dichloronaphthalene is undoubtedly the
a1: a* homonucleal modification, being obtainable from
naphthalene tetrachloride and from naphthionic acid;
7- and £-dichloronaphthalenes are heteronucleal com¬
pounds, and if no other evidence were forthcoming, the
faCt that the 7-compound has the higher melting-point
would alone justify us in regarding it as the symmetrical
a1: a4'-derivative; since, however, it is obtainable from
the nitrosulphonic acid isomeric with the a a-acid known
as the Scholkopf acid, which—taking Bamberger’s re¬
searches into account—is a so-called peri or hetero-ortho¬
derivative, there cannot be any doubt that 7 is 1 : 4' and
that £ is 1 1 T dichloronaphthalene.
f3-/3-Dichloronaphthalenes.—Of the three possible /3-/3modifications, <3- and t-dichloronaphthalene are the two
possible hetero-compounds; and from the high meltingpoint of the latter there can be practically no doubt that
it is the symmetrical 2 : 3' modification, the (3-compound
being therefore the 2 : 2' derivative.
a-^-Dichloronaphthalenes.— Four are possible, two
hetero and two homonucleal. rj- and 9'- (m.p. 63,5°)
dichloronaphthalenes may be prepared, as above stated,
from Dahl’s and the Badische modification of fotanaphthylaminesulphonic acid respectively, and also from two
a-nitro-acids obtained by Cleve by nitrating naphthalenefotasulphonic acid ; they are therefore undoubtedly a-/3compounds, and are probably both heteronucleal.
If
these arguments be correct, the one is 1 : 2', the other
1 : 3' dichloronaphthalene.
9-Dichloronaphthalene (m.p. 6i-5°) is either the 1 : 2 or
the 1 : 3 modification. a-Dichloronaphthalene, the product
of the action of alkali on naphthalene tetrachloride, is un¬
doubtedly a homonucleal compound. The modification
melting at 340, prepared by Cleve from chlorobetanaphthol and cblorobetanaphtbylamine, is also homonucleal;

this latter is an flI//m:chloronaphthalene derivative (Cleve),
so that the dichloronaphthalene melting at 340, if not the
1 : 2 is the 1 : 3 variety. By exclusion, it would follow
that a-dichloronaphthalene is the third /3-/3-, i.e., /32-/S3 dichloronaphthalene.
k- and i-dichloronaphthalenes
have thus far been
omitted from consideration ; the former is probably non¬
existent, the method by which it is said to have been
prepared being one which is very unlikely to afford a
dichloronaphthalene.
It is not improbable that the 1compound will also be found non-existent; if on treating
naphthalene with chlorine a small quantity of an isomeric
heteronucleal tetrachloride be formed, and this lose its ctchlorine atoms, r-dichloronaphthalene would result, and it
is possible that this substance in an impure state may
have been regarded by mistake as a distinct substance.
HC1

Cl

HC1

HC1

HC1

\

\/
HC1

/\
/
\/
\/
1' : 1

Naphthalene
hetero tetrachloride.

Cl

e-dichloronaphthalene.

Isomeric Dichloronaphtlialenesulphonic Acids. — With
the objeCt of further characterising and determining the
individuality of the dichloronaphthalenes, the study of
their sulphonic acids, to which reference was made in the
last report, has now been extended to all.
The chief
result of interest is the faCt that the dichloronaphthalene
melting at 340 yields certainly two, perhaps three,
isomeric sulphonic acids; the sulphochloride of the one
acid crystallises in minute prisms melting at 1680, that of
the other in massive prisms melting at 105°.
The dichloro-acids prepared by Widman by chlorinating
naphthalene-a- and /9-sulphochlorides have also been
examined. That from the /8-sulphochloride yields when
hydrolysed /?-, that from the alpha-sulphochloride what
appears to be Q-dichloronaphthalene, m.p. 6i‘5°.
Addendum.—Since the meeting of the Association,
Erdmann and Kirchhoff (Annalen, 247, 366) have described
the results of experiments on the synthetic production of

/\
/

\

CO

\

ch2
CH-COOH

\/x

CH

/
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\/

3' : 1

Actually they obtained eventually from the metachloroacid 77-dichloronaphthalene (m.p. 48°); and as C-dichloronaphthalene (m.p. 83°) is undoubtedly the 1 : 1'derivative
they regard the 7; as the 1 : 3' derivative.
The orthochloro-acid was found to yield y-dichloronaphthalene, and
hence they regard this as the 1 : 4' derivative—a conclusion
which harmonises with previous views.
0-dichloronaphthalene (m.p. 6i'5c) was prepared from the parachloro-acid, and accordingly this is represented to be the
1 : 2' derivative.
But these conclusions are entirely based on the
assumption that the naphthol-hydroxyl is derived from
one of the carboxyl groups of the succinic acid, as indicated
by the symbols given above ; there is, however, no reason
why it should not be derived from the COH group of the
aldehyde, and in this case the 77 would be the 1 : 2' and
the g the 1 : 3' derivative.
In any case this objection
entirely deprives Erdmann and Kirchhoff’s arguments of
their force: as in the case of benzene, there is little doubt
that the constitution of naphthalene derivatives will be
determined eventually by the study of naphthalene
derivatives and not by synthetic methods of the charaCler
of those in question.

ON THE RAPID AND SURE DETECTION OF
ANTIMONY IN MINERALS.
By ALEXANDER JOHNSTONE, F.G.S.,
Assistant to the Professor of Geology and Mineralogy in
Edinburgh University.

o

\

OH

/\
/\
/
\/
\
Cl

HC1

Naphthalene
homotetrachloride.
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chloronaphthalene derivatives which they contend afford
proof of the constitution of the 7, 77, and 9 varieties of
dichloronaphthalene. Their method consists in preparing
chlorophenylparaconic acids by interaction of succinic
acid and chlorobenzaldehydes ; by distilling the acids
chloronaphthols are obtained, from which corresponding
dichloronaphthalenes are prepared by distillation with
phosphorus pentachloride.
The conversion of phenyl¬
paraconic acid itself into alpha-naphthol is supposed by
Fittig and Erdmann to take place in the manner indicated
by the accompanying symbols. (See preceding column).
Assuming that the chloro-acids undergo a similar
change, the acids derived from ortho- and parachlorobenzaldehyde should each yield but a single chloronaphthol, and that from the metachlor-aldehyde should alone
be capable of yielding two isomers, viz.:—

HC1

\

/

\/

{Chemical News,

Detection oj A ntimony in Minerals.
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CH

a-naphthol.

Minerals which contain antimony, when heated alone
before the blowpipe on charcoal, or with the addition of
three or four parts of fusion mixture (K2C03+Na2C03),
yield dense white fumes of antimonious oxide,* which in
great measure escape into the atmosphere, but which also
in part become deposited on the charcoal support, forming
a well-marked white sublimate, coat, or incrustation of
the oxide.
Those results, though certainly in most cases very useful
indications, do not furnish to the satisfaction of the mine¬
ralogist sound, conclusive evidence of the presence of
antimony in the mineral tested, seeing that several other
* Not altogether antimonious oxide (SbaOa) according to Dittmar
That chemical authority asserts that a small portion of the coat is
composed of the amorphous antimony tetroxide (Sb204).

Chemical News,

Dec. 2i, 1888.

Liebveich's Dead Space in Chemical Reactions.

bodies occurring in the mineral world give, when heated
before the blowpipe, exadtly the same or nearly similar
readtions. As a consequence of the hitherto inconclusive
blowpipe evidence, mineralogists have usually considered
it essential when engaged in corredt work to supplement
those indications by means of the accurate but tedious
method of the ordinary wet way qualitative chemical
analysis.
With a view to remove the necessity of consuming so
much valuable time over the certain identification of anti¬
mony the author wishes to bring under the notice of
mineralogists the following exceedingly simple but
thoroughly trustworthy test, which he discovered and
successfully applied whilst working amongst the various
metallic ores of antimony.
To the white coat which will invariably form on the
charcoal if the mineral containing antimony be properly
treated and heated before the blowpipe add, by means of
a narrow glass tube, a single drop of ammonium sulphide.
If the white sublimate is composed of antimonious oxide,
then the portion touched by the drop (or the part touched
by the edge of the drop) will immediately become con¬
verted into the well known and highly characteristic
reddish or orange sulphide of antimony.
As no other white coat producible on charcoal by
heating a mineral in the blowpipe flame becomes reddish
or distinctly orange in colour when treated as above with
ammonium sulphide, the value of this easily applied test
must at once be apparent.

LIEBREICH’S

DEAD

SPACE

IN

CHEMICAL

REACTIONS.
By GEORGE WATSON, F.C.S.

In the December part of the Journal of the Chemical
Society occurs an abstract account of Liebreich’s experi¬
ments on the dead space in chemical reactions, or the
space exempt from any chemical change taking place in a
liquid, and as no explanation of the phenomena is there
given, I venture to suggest what appears to me a probable
one, to wit, that the phenomena in question are solely
caused by the surface energy of the glass vessels in which
the liquids are contained.
From Liebreich’s experiments the following conclusions
are drawn : — 1st. No chemical change is initiated in the
layer of liquid immediately below the meniscus. 2nd. The
rate of chemical change varies as the diameter of the
vessel in which the liquid is contained, being slower the
smaller the diameter, and vice versa. 3rd. In capillary
tubes no chemical change whatever is engendered.
These results may all be caused by the surface energy
of the glass. For, take any glass dish, say, for the sake
of clearness, a test-tube, and consider how its internal
surface energy will influence a liquid placed in it. The
glass exerts an attradive force on the liquid immediately
contiguous to it, tending, as it were, to densify the liquid.
A stress is thus set up, radiating to the internal circum¬
ference of the test-tube from a vertical line cutting the
axis of the cylinder of liquid. This produces a downward
vertical stress, giving rise to a concave meniscus, and
increasing the surface-tension of the liquid. The dis¬
tribution of force or of strain in the layer of liquid just
below the meniscus must be different, therefore, from that
deeper down, and any chemical change taking place in
the liquid may thus be influenced.
If the effedt be a
retarding one in the case of a concave meniscus, then, if
the liquid were placed in a tube whose walls gave a
repellent effedt instead of an attractive one (forming a
convex meniscus), we should expedt the influence to be
now an accelerating one. The dead space should be trans¬
formed into one of greater vitality than the rest of the
liquid
In the same way may be explained the fadt that no
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chemical change was found to take place when the
liquids were contained in capillary glass tubes.
For,
imagine the liquid to be contained in a square glass dish
having one side capable of being moved inwards to any
required closeness to the opposite side, and that a suitable
chemical change is about to begin in the liquid. Then,
by sliding in the movable side, one of the diameters of
the dish is being continually decreased, and the starting
of the chemical change will be simultaneously continually
postponed, until, when the two sides have come so close
together that a capillary plane has resulted, the postpone¬
ment has become infinitely long, i.e., the chemical change
never begins.
Similar considerations also show why
variations in the diameter of the test-tubes give
corresponding variations in the rates of the change.
It might be surmised, therefore, that if a vessel were
filled completely and in such a way that no meniscus was
formed, then no differentiation in the rate of the change
should result, and this is confirmed by Liebreich’s own
experiments; the case in which a full test-tube closed
by a piece of parchment gave a dead space being
probably due to osmotic stress set up by the parchment
in its vicinity.
And this explanation does not seem so improbable when
we consider the many cases in which the local increase
of surface energy produced by scratching the sides of the
containing vessel hastens the formation of precipitates in
those cases in which a precipitating stress exists. A good
illustration of this is seen in the following experiment:—
If some antimonious chloride be dissolved in a saturated
solution of sodic chloride, a liquid is obtained which is
quite clear at first, but which, being in a state of in¬
stability, deposits, on standing, a portion of its antimony
as basic salt. If scratches be made on the glass, however,
in the newly prepared liquid, such scratches are in a very
short time—indeed almost at once—coated by a deposit
of basic salt, the liquid otherwise remaining clear.
This
result is due to the slight increase of surface energy pro¬
duced locally by the scratching, and inasmuch as a certain
quantity of muscular energy is expended in producing an
abrasion, causing the disappearance of its equivalent of
cohesive force, and the appearance of the same amount of
surface energy, it is evident that the surface energy of
all solids is dependent on their intrinsic cohesive force;
for any mass of solid may be viewed as having been
originally part of a larger mass, and as having been formed
from it by breaking or sub-division. Increase of surface
is the inevitable concomitant of comminution, and com¬
minution is the disappearance of so much cohesive force.

THE

ACTION

OF

AMMONIA

ON

METALLIC

MAGNESIUM.
By H. N. WARREN, Research Analyst.

Magnesium, heated in a current of dry ammonia, provided
the temperature be kept below redness, apparently under¬
goes no change, but, on examining the same at the ter¬
mination of the reaction, a marked distindtion is ob¬
servable as regards its chemical properties, refusing to
melt below a red heat, and burning, when ignited, with
most violent decrepitations. If, while in this form, it be
still further heated, the temperature being raised to full
redness, the current of gas being still maintained, the
whole is gradually converted into an orange-yellow pow¬
der, unalterable at all normal temperatures, and producing
evidence of the formation of ammonia after the addition
of sodium hydrate to an acidified solution of the same. It
also not unfrequently happens, on dislodging the coils of
magnesium that have been sustained at a dull red heat
only, when under the influence of the ammonia gas, that
small quantities of the ribbon thus employed have
assumed a deep yellow colour, and of a lustre equal to
that of gold. This peculiar substance, whether indicative
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of an allotropic modification, or the formation of a nitride,
is as yet impossible to state, owing chiefly to the un¬
certainty of producing the same. From several observa¬
tions, however, I am of opinion that traces of aqueous
vapour tend to favour its formation.
Everton Research Laboratory,
18, Albion Street, Everton, Liverpool.

NEW METHOD

OF DETERMINING CARBONIC

ACID IN SOLUTION.
By LEO VIGNON.

Carbonic acid in an aqueous solution, whether free or
combined with the neutral carbonates, rapidly decolourises
the red liquid formed by mixing 50 c.c. of lime-water and
10 drops of a saturated alcoholic solution of pure phenolphthalein. Hence it results that carbonic acid dissolved
in water, free or in a state of semi-combination, can be
determined volumetrically by means of a standard solu¬
tion of calcium hydroxide, using, under suitable conditions,
phenolphthalein as an indicator.
The details of the process are as follows :—50 c.c. of
the water in which the carbonic acid is to be determined
are mixed with 0^05 c.c. (10 drops) of a saturated alco¬
holic solution of phenolphthalein, and there is gradually
added to the liquid lime-water which has been previously
standardised (by means of decinormal sulphuric acid and
cochineal) until it takes and retains the rose shade which
is characteristic of phenolphthalein in presence of an
excess of lime. In order to obtain constant results, it is
necessary to compare the final tint with that of a liquid
of the same composition as the water to be examined,
but perfectly free from carbonic acid. As a type there may
be used either water recently distilled, or a portion of the
water under examination, which has been boiled long
enough to expel all carbonic acid.
Fifty c.c. of each of these two liquids, raised to the
same temperature, are placed in two test-glasses on feet,
graduated, having ground glass stoppers, and not exceeding
2 or 3 c.m. in diameter. Into each glass are put 10 drops
of the alcoholic solution of phenolphthalein, and we then
begin to colour slightly the type liquid with a measured
quantity of standardised lime-water added from a burette
graduated in tenths of a c.c. without reaching the maxi¬
mum colouration which can be produced. 0’2 to o-5 c.c.
will mostly suffice.
The solution of lime is then gradually added to the
water under examination. The colour produced by the
contact of the lime-water disappears very rapidly on
agitation at the beginning, so long as carbonic acid is
found in the liquid in sufficient excess.
Towards the end
of the reaction the combination of the lime with the car¬
bonic acid takes place more slowly ; it is therefore con¬
venient to agitate the liquid frequently and to add the
lime-water at longer intervals. Care must be taken not
to let the colour in the water in question exceed the in¬
tensity of colour of the type. When the colouration of
the sample no longer varies, which occurs after an hour,
if the precaution has been taken to agitate frequently, the
type is made up to the same volume as the water to be
examined, and an identity of shade between them is
effeded by adding lime-water to that which is palest.
The two glasses are used like the tubes of a colorimeter.
On examining them against a white ground we may, with
a little pradice, deted the shades of colour due to the
addition of o‘i c.c. of lime-water. When the colours are
identical we know that the two liquids contain the same
quantities of free lime. The difference between the lime
consumed by the water under examination and that which
has served to colour the type corresponds to the carbonic
acid sought for.
The presence of calcium and magnesium chlorides,
sulphates, and nitrates does not affed the results. Calcium

t

carbonate, indeed, colours phenolphthalein slightly, but,
besides that this colouration is not comparable in intensity
to that yielded by free lime, it is not manifested in
presence of carbonic acid.
If the water contains alkaline salts, the acids of which
are capable of forming insoluble salts of calcium or mag¬
nesium carbonate, which is slightly alkaline before titra¬
tion, a little neutral calcium chloride must be added to
convert the magnesium carbonate and the alkaline salts
into chlorides. This peculiarity may be deteded by the
colour which the water, after being boiled in a platinum
capsule, will take with phenolphthalein.
If the water contains much carbonic acid the calcium
carbonate renders the liquid opaque, and does not permit
of a colorimetric comparison with the type. This incon¬
venience may be remedied by adding to the coloured type
a little pure calcium carbonate, or by letting the calcium
carbonate in the sample under examination have time to
settle.—Bulletin de la Soc. Chimique de Paris (vol. xlix.,
p. 903).
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Anniversary Meeting, November 3oth, 1888.
Address of the President, Prof. G. G. Stokes.
In the month which intervened between our last
anniversary and the end of the year, the Society lost four
of its Fellows.
In addressing the Fellows last year, I
referred to the loss which science had sustained through
the death of the illustrious Kirchhoff, and before three
weeks were out, one followed him to the grave whose
researches on the connedion between the emission and
absorption of radiant heat and light were closely akin to
those of Kirchhoff.
I refer to Balfour Stewart, who,
shortly after landing in Ireland, whither he had gone to
spend the Christmas with his family, was suddenly
carried off after only a few hours’ illness, shortly after he
had entered on his sixtieth year.
His name is widely
known on account of his scientific work in heat,
magnetism, and solar physics.
He has been a member
of the Council, and the Rumford Medal of the Society
was awarded to him for the particular research to which
I alluded at the outset.
The other three of our ordinary
Fellows who died before the month was out were all far
advanced in years.
Two of them were eminent in the
medical world, Sir George Burrows and Dr. Arthur Farre,
both of whom served on our Council. Early in the year
we lost one of our Fellows, who, while not a man of
science, was eminent in literature and jurisprudence.
While our ranks are mainly recruited from men of science,
we gladly welcome among us men who, like Sir Henry
Sumner Maine, have proved their ability and earned their
distinction in other branches of knowledge ; whose
connection with us we look on as honourable to the
Society, while, as the very faCt of their joining us shows,
they regard the Fellowship as honourable to themselves.
Admiral Sir Cooper Key, who was highly distinguished
as a naval officer, and was at one time Director of the
Royal Naval College at Greenwich, was another who
served on the Council. Philip Henry Gosse, who died at
an advanced age, is well known for his charming popular
works on natural history. These are some of the Fellows
on the home list who died since the last anniversary;
but besides these we have lost no less than three of our
foreign members.
Prof. Anton de Bary, so well known
for his researches on the Cryptogams, and the eminent
naturalist, Prof. Asa Gray, who not very long ago was
over in this country, both died in January. Comparatively
recently we have lost Prof. Clausius, so eminent as a
physicist, especially in the department of thermodynamics.
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The year of the Society which terminates to-day has
shown no flagging in scientific activity.
Since the last
anniversary thirty-three memoirs have been published in
the Philosophical Transactions, containing a total of 1010
pages and 91 plates.
Of the Proceedings, 19 numbers
have been issued, containing 1008 pages and 17 plates.
In addition to this, a monograph of the “ Horny Sponges
of Australia,” by Dr. R. von Lendenfeld, which was
accepted for publication by the Council, and which when
completed will extend to about 1000 pages, is now nearly
through the press.
A large amount of work connected with the Library has
been done since the last anniversary.
A special effort
has been made to complete imperfedt series of scientific
periodicals ; and by means of exchange, or by the
generosity of our corresponding societies, some hundreds
of deficient numbers have been obtained.
The lists of
Institutions entitled to receive gratis the Philosophical
Transactions and Proceedings have also been carefully
revised by the Library Committee.
In December last Mr. Arthur Soper was engaged as a
special Assistant to continue the formation of the ShelfCatalogue, and the revision of the Catalogue of MSS.,
and other work.
The Shelf - Catalogue of the Upper
Library is now completed—a work involving the re¬
arrangement or removal to the lower stories of several
thousands of volumes.
Considerable progress has been
made in collating and cataloguing the Archives and other
manuscripts belonging to the Society, and an instalment
of slips have been written towards a Catalogue of the
Miscellaneous Literature in the Library.
In the course of this work many duplicate scientific
books, and literary works of little value to the Society,
have been thrown out, and these have been presented by
order of the Council to the libraries of the Universities
and some of the chief scientific Societies.
The cataloguing of the titles of scientific papers for the
decade 1874 to 1883 is now complete, and the work is
ready for the press. The amount of matter is estimated
to require, if printed, three quarto volumes of the usual
size.
The extraction of the title, the preparation of the
work for the press, and the correction of the proofs of this
work, which is really of international importance, has all
along been done at the sole charge of the Royal Society ;
but the printing of the volumes which have already been
published has been done at the Stationery Office by the
authority of the Lords of the Treasury, and the proceeds
of the sale have been paid in to the Treasury.
The
Council have applied to the Lords Commissioners of Her
Majesty’s Treasury to sanction the printing of the last
decade in a similar manner, and it is hoped that the
application may be favourably entertained.
In the year 1882 a change was made in the amount and
mode of administration of the grant which for a consider¬
able time before had been voted annually by Parliament
for scientific research.
Since that year the annual grant
has been one of £4000, which has been administered by
the former Government Grant Committee, with the
addition of certain ex-officio members, mostly the
Presidents of certain scientific Societies. Meetings of this•
large Committee, consisting usually of about fifty members,
have been held twice a year, and the various applicationsi
for aid from the grant to enable the applicant to carry out
investigations explained by him, have been previously•
discussed in meetings of three, or latterly two, SubCommittees, into which the whole Committee was divided,
and then submitted to the General Committee for•
confirmation or modification.
In the discussion of these grants, the Government
received the benefit of the gratuitous services of a large!
number of men of the highest distinction in science.
Ini
the large Sub-Committees, however, it
necessarily■
happened that of the members present only a fraction1
would be likely to be conversant with the particular branchi
of science to which any particular application belonged ;;
and the Council thought that the time of the membersi
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might be economised, and at the same time a more
efficient discussion of the grants secured, by arranging the
applications under a number of sub divisions, and
assigning the discussion of these to a corresponding
number of Boards formed out of the General Committee.
It was thought that a good deal of the discussion of the
applications in the several branches might be carried on
by correspondence among the members of the respective
Boards, so that one or two meetings of each Board might
suffice. If some trouble were thus saved to the members
of the Committee in regard to personal attendance at long
meetings, there would probably be more expenditure of
time in the way of correspondence, and it was thought
that one meeting of the General Committee in the year
would in most cases suffice.
To meet pressing cases in
the interval, it was suggested that a limited sum might be
placed by the General Committee at the disposal of the
Council of the Royal Society. There are further provisions
for forming a reserve fund of not more than ^2000 to
meet special objects involving unusual expenditure, and
for holding in reserve out of the money available for any
one year enough to meet annual grants of limited amount
made for a period not exceeding three years, the future
grants being contingent on the receipt by the Committee
of satisfactory evidence of progress in the inquiry.
The
new regulations, of which I have merely given a slight
sketch, have been communicated to the Treasury, and
will come into operation next year.
The Krakatao Committee have now completed their
work, and the volume which is the outcome of their
labours is in the hands of the public. The society is much
indebted to those Fellows and other gentlemen who
discussed and reported on the different subjects into which
the whole inquiry was divided, and to Mr. Symons, who
was the first to propose that the materials should be
collected, and to whose unwearied labour as Chairman of
the Committee, director of the correspondence, and editor
of the volume, the successful accomplishment of the
undertaking is largely due. The work has been favourably
noticed in more than one quarter. A comprehensive and
digested account of that extraordinary volcanic explosion,
remarkable both for its magnitude and the striking
disturbances and other phenomena attending or following
it, is now placed within easy reach of the ordinary reader,
and will go down to posterity ; whereas, had the various
accounts remained in their isolated form, they would
many of them have perished, and the remainder could not
have been brought together without a most laborious
search. It must be a great satisfaction to my predecessor
in this chair to remember that he urged upon the Council
the importance of collecting the faCts before the materials
should have become dissipated, and while the freshness of
men’s recollection of the event kept up a lively interest in
all that belonged to it.
The Royal Society is in possession of some important
standards for the safe keeping of which we are responsible.
Parliamentary copies of the standard yard and standard
pound have been intrusted to our custody ; and we have
also a standard measure of length known as Sir George
Schuckburg’s scale, with reference to which the length of
the seconds pendulum for Greenwich has been determined
by Kater and Sabine.
This length, as determined by
experiment, has been defined with reference to the interval
from the o to the 39- and 40-inch graduations on the
scale; but no exaCt comparison has hitherto been made
between the length of this portion of the scale and the
national yard, and such a comparison is no easy matter.
It happens that Commandant Deforges has been engaged
in determining the length of the seconds pendulum at
Greenwich with reference to the French standard metre,
and just before his return to Paris he came to our meeting
and offered to take charge of the scale, bring it with him
to Paris, and there determine the length of the part of the
scale used by Kater and Sabine with reference to the
metre, for doing which he has all the requisite appliances ;
and as we know the ratio of the metre to the yard, the
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length of the seconds pendulum, as determined by Kater
and Sabine, would thus be known accurately with refer¬
ence to the standard yard.
It seemed to me that so
important a scale should hardly be sent away, even
though in the care of so experienced a physicist, without
the authority of the Council, and without an outer case
being made for its box, which there was no time to get
ready. The authority of the Council has since been
obtained, and it fortunately happens that one of the
assistants at the Greenwich Observatory is going to Paris
who will take change of the scale.
Thus by the kind
proposal of Commandant Deforges we may shortly hope
to have an authentic comparison of the length of the
seconds pendulum as measured by Kater and Sabine with
the standard English yard.
At the time of the anniversary last year, some of the
reports of the observers who went to Grenada to observe
the total solar eclipse of August, 1886, had been sent in,
and I mentioned that it seemed desirable, for convenience
of reference at a future time, that the different reports should
come out together, instead of being published in a scattered
form, provided at least that the waiting for the later re¬
ports should not cause too much delay. I regret to say
that the completion of the reports has been delayed in
part by the illness of one of the observers, but I have
every hope that they will all be in by Christmas, and I do
not anticipate that any long time will elapse before they
will be in some form in the hands of the public.
The time is well within our recolledtion when the oc¬
currence of the solar prominences seen in total eclipses
first attracted the attention of astronomers, and when for
observations bearing on ther nature we had to wait for
the rare and brief glimpses which, clouds permitting, were
afforded by total eclipses. Now, however, thanks to the
method of observation devised independently by Lockyer
and Janssen, they may be studied at any time. It would
obviously be a great advantage if a similar study could be
made of the corona ; for though we cannot expedt to ob¬
tain a pidture of it equal to that which may be got during
a total eclipse, yet, if a fairly good pidture could be ob¬
tained from time to time, we might thereby be enabled
to learn more about the history of its changes than could
be got by observations extending over a lifetime if restridted
to total eclipses. Some observations were made during
the partial phases of the last total eclipse with the view of
throwing light on the prospedt of success.
Notwith¬
standing the unpromising nature of the results obtained,
I have reason for hoping that the desired objedt may yet
be accomplished.
In addressing you last year, that year which will be
memorable as the Jubilee of the reign of our beloved
Sovereign, I alluded briefly to the progress which science
had made in the last half-century, and ventured to indicate
one or two diredtions in which it seemed to me possible
that a very great addition to our physical knowledge
might some day be reached. I will not to-day venture
to look so far ahead ; but the mention of a total eclipse
leads me to refer to some theories now before the scientific
world which are likely to undergo full discussion and
further examination in the near future, with the probable
result of a pretty general agreement as to their acceptance
or rejedtion.
It is now many years since Dr. Huggins discovered the
peculiar charadter of the spedtra of the nebulse, spedtra
which he found to consist mainly of bright lines, indicating
that what we see is an incandescent gas.
The natural
supposition to make at the time was that those distant
masses of matter consisted of incandescent gas, of which
the luminosity was in some way kept up, probably as a
result of condensation.
But the researches of Mr.
Lockyer, as described by him in the Bakerian Ledture
which he delivered last spring, and in part in a previous
paper communicated shortly before the last anniversary,
have led him to take a different view of the constitution
of nebulas. According to the theory advanced by him,
the mass of a nebula consists mainly of meteorites, which
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are constantly coming into collision here and there ; and
the glowing gas the existence of which the spedtroscope
reveals, is merely a portion of the matter, volatilised by
the heat of collision. According to the former view, there¬
fore, the nebula consists of glowing gas, not yet condensed
into a solid or liquid form, possibly in a condition even
more elementary than that of the so-called elements that
we know on earth ; according to the latter it consists
mainly of discrete portions of solid matter, and the glowing
gas does not consist of the same matter permanently
glowing, but is continually supplied afresh by fresh col¬
lisions.
A similar theory is applied to explain the self-luminosity
of the nucleus, and sometimes the very root of the tail, of
comets. A comet is regarded as a swarm of meteorites,
moving in orbits not greatly differing from one another ;
and as the swarm approaches the sun collisions become
more frequent, and individually more potent, from an in¬
crease in the velocities, differential as well as absolute;
and a portion of matter is volatilised and rendered incan¬
descent. As to the tail, the theory long ago suggested
by Sir John Herschel has always seemed to me by far the
most probable of those that have been advanced—namely,
that it is due to the propulsion of excessively attenuated
matter, owing to a repulsive force, probably of eledtrical
origin, emanating from the sun. This view seems to be
adopted both by Mr. Lockyer and Dr. Huggins; and the
latter gentleman, in an earlier Bakerian Ledture, has sug¬
gested a new theory of the corona—the corona as dis¬
tinguished from the prominences—namely, that it is not
projedted from the sun by molar farces due to the
tremendous state of turmoil in which we have very strong
reason for believing that the matter composing the sun
exists, but of matter adtually propelled from the sun by a
repulsive force in the manner of the tails of comets.
Daring as some of these speculations may appear to
be, there seems a great deal to recommend them, and the
whole subjedt is one of extreme interest at the present
day.
But I must not take up your time longer by dwelling
on so special a subjedt; I proceed to matters more par¬
ticularly connedted with the occasion on which we are
assembled.
The Council have awarded the Copley Medal of the
year to my predecessor in this Chair, Mr. Huxley, for his
investigations on the morphology and histology of verte¬
brate and invertebrate animals, and for his services to
biological science in general, during many past years.
These subjedts lie so entirely out of the range of my own
studies that I need hardly say that in attempting to give
some idea of the more salient features of his investigations
I am dependent upon the kindness of biological friends.
During the fifteen or twenty years which preceded the
publication of Darwin’s famous work, the “ Origin of
Species,” the views and methods of comparative anato¬
mists underwent a most marked change. Without the
change, biologists would have been far less prepared to
accept Mr. Darwin’s work, and, what is even more im¬
portant, would have been unprepared to make use of that
work as a light enabling them to carry on the remarkable
researches which have so brilliantly charadterised the
progress of biology during the last quarter of a century.
That change was effedted chiefly by the labours first of
Johannes Muller, and subsequently of Huxley in this
country, and of Gegenbaur in Germany. The labours of
these men opened out the right road of morphological
inquiry.
It is not, perhaps, too much to say that Mr.
Huxley’s treatment of his subjedt in his “ Morphology of
Cephalous Mollusca” was to many young morphologists
little short of a revelation, and all his other works of the
same period, such as that on the Hydrozoa and on Tunicates, and, later still, his treatment of the Vertebrate
skull and skeleton, and Arthropoda, produced in varying
degree a like effedt.
Closely allied to, or rather forming part of, his morpho1 logical labours, are his numerous palaeontological re-
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searches, carried out for the most part while he was
Palaeontologist to the Geological Survey, researches
characterised by the same clear morphological insight,
researches which have been as profitable to animal
morphology as useful to the geologist. The most impor¬
tant are perhaps those on the remarkable reptiles of the
Elgin Sandstones and on the Dinosauria; but many
others have great value, and his anniversary address to
the Geological Society, in 1870, made its mark.
Though his career has been in the main that of a
morphologist, he has through the common ground of
histology given considerable help to physiology. An early
paper by him “ On the Cell-Theory,” did much to clear
away erroneous notions concerning the relations of struc¬
ture to the adtions of living beings.
His article on
“ Tegumentary Organs ” was a great step onward as re¬
gards both morphology and histology, and still remains a
classical work; while, by other papers and in various
ways, he has contributed to the progress of histology and
physiology.
But, however important Mr. Huxley’s original con¬
tributions to the advancement of our scientific knowledge
have been, we should form a very inadequate idea of his
benefits to the cause of science if we did not bear in mind
also his singular ability and effectiveness as an expositor
of science to the people, and the powerful influence he
has exerted in the improvement of the teaching of biology
in its widest sense in this country. Indeed, it is not too
much to say that the remarkable improvement which has
taken place within the last few years must be ascribed
either direCtly or indirectly to his influence, and has been
in many cases due to his initiation.
The Rumford Medal has been awarded to Prof. Pietro
Tacchini for important and long-continued investigations,
which have largely advanced our knowledge of the physics
of the sun.
Prof. Tacchini occupies a foremost place among those
who have paid special attention to to the physics of the
sun.
Since 1870 he has unceasingly observed, first at
Palermo, and afterwards at Rome, the solar prominences.
The information at our disposal at the present time, both
as regards their distribution, their speCtra, and the changes
which take place in them, and their connection with other
solar phenomena, rests to a large extent upon his individual
efforts. His memoirs on this subject are very numerous.
He has been engaged in the observation of four total solar
eclipses, and from some of the phenomena therein ob¬
served has drawn the important conclusion that many of
the so-called prominences are really descending currents.
A Royal Medal has been awarded to Sir Ferdinand von
Mueller for his long services in Australian exploration,
and for his investigations of the flora of the Australian
continent.
For more than forty years von Mueller has been work¬
ing, without intermission, at scientific botany and its
practical illustrations. As a botanical traveller and col¬
lector, he has, to quote the words of Sir Joseph Hooker,
“ personally explored more of the Australian continent
than any other botanist, except Allan Cunningham.” No
one has investigated tne Australian flora and the geo¬
graphical distribution of its components with so much
perseverance and success, and no one has enriched our
herbaria, laboratories, and gardens with materials for
study to so great an extent. The eleven volumes of the
“ Fragmenta Phytographise Australias ” contain the
descriptions of a great series of new plants, and the unrestri&ed communication of his collections and observa¬
tions to the late Mr. Bentham rendered possible the pre¬
paration of the “ Flora Australiensis,” in seven volumes,
the only account of the vegetation of any large continental
area which has at present been completed.
He has especially devoted himself to the elucidation of
the most difficult though most characteristic groups of the
Australian flora; and as a result of his labours in this
direction, his “ Eucalypto graphia ” may be more par¬
ticularly mentioned, a work which will always be the
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standard of nomenclature for the intricate genus Eu¬
calyptus. Of a similar character are his descriptions and
illustrations of the “ Myoporineous Plants of Australia,”
and his Iconography of the Genus Acacia.” To him is
also due the foundation of the Government Herbarium at
Melbourne, the first great botanical collection formed in
the southern hemisphere, and the future centre of all
scientific work on the Australasian flora.
A Royal Medal has been awarded to Prof. Osborne Rey¬
nolds for his investigations in mathematical and experi¬
mental physics, and on the application of scientific theory
to engineering.
Prof. Reynolds was among the first to refer the repulsion
exhibited in that remarkable instrument of Mr. Crookes’s,
the radiometer, to a change in the molecular impact of
the rarefied gas consequent upon the slight change of
temperature of the movable body due to the radiation
incident upon it; and in an important paper published in
the Philosophical Transactions for 1879, he deduced from
theoretical considerations the conclusion that similar
phenomena might be expected to be observed in bodies
surrounded by a gas of comparatively large density, pro¬
vided that surfaces were very small.
He verified this
anticipation by producing on silk fibres, surrounded by
hydrogen at the atmospheric pressure, impulsions similar
to those which in a high vacuum affedt the relatively large
discs of the radiometer.
In an important paper published in the Philosophical
Transactions for 1883, he has given an account of an
investigation, both theoretical and experimental, of the
circumstances which determine whether the motion of
water shall be diredt or sinuous, or, in other words, regular
and stable, or else eddying and unstable. The dimensions
of the terms in the equations of motion of a fluid when
viscosity is taken into account involve, as had been
pointed out, the conditions of dynamical similarity in
geometrically similar systems in which the motion is
regular ; but when the motion becomes eddying it seemed
no longer to be amenable to mathematical treatment.
But Prof. Reynolds has shown that the same conditions
of similarity hold good, as to the average effedt, even
when the motion is of the eddying kind; and moreover
that if in one system the motion is on the border
between steady and eddying, in another system it will
also be on the border, provided the system satisfies the
above conditions of dynamical as well as geometrical
similarity. This is a matter of great practical importance,
because the resistance to the flow of water in channels
and conduits usually depends mainly on the formation of
eddies ; and though we cannot determine mathematically
the adtual resistance, yet the application of the above
proposition leads to a formula for the flow, in which there
is a most material redudtion in the number of constants
for the determination of which we are obliged to have
recourse to experiment.
There are various other investigations of Prof. Reynolds’s
which time would not allow me to enter into, and I there¬
fore merely mention his investigation of the relation be¬
tween rolling fridtion and the distortion produced by the
rolling body on the surface on which it rests, that of the
effedt of the change of temperature with height above the
surface of the ground on the audibility of sounds, and his
explanation of the effedt of lubrication as depending on
the viscosity of the lubricant.
The Davy Medal has been awarded to Mr. Crookes for
his investigations on the behaviour of substances under
the influence of the eledtric discharge in a high vacuum.
Mr. Crookes’s remarkable series of researches which
condudted him to the invention of the radiometer led him
to work with excessively high vacua. In connedtion with
this he found that an eledtric discharge in such vacua is
capable of exciting effedts of phosphorescence apparently
quite different in their origin from those produced in the
ordinary way by such discharges. The latter are clearly
referable to the adtion of the ethereal undulations which
are propagated from the seat of the discharge. But
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the former involve in some way the effedt of the adtual
transference of the molecules of ponderable matter.
These phenomena in the hands of Mr. Crookes opened
up a new means of discrimination between different
bodies, and he has applied them as a test for the dis¬
crimination of groups of rare earths, not yet fully inves¬
tigated. The test went hand in hand with processes of
chemical separation. But here a great difficulty presented
itself. So very closely allied in their chemical properties
are the members of the groups, that it was only by an
excessively tedious and laborious system of fractional
precipitation that Mr. Crookes was able to effedt a pretty
fair separation ; even still, the separate existence of some
members of the groups is more or less problematical. It
is for these painstaking researches that the medal has
been awarded.
The existence, or apparent existence, of so many earths
of such close chemical relationship led Mr. Crookes to
speculate on the possibility that after all the molecules
of what is deemed a chemical element may not be abso¬
lutely alike, as chemists have almost universally believed,
but only very approximately so, and that what is deemed
the molecular .weight of the substance may really be that
of the average of its molecules.
Should such groups
exist, it is conceivable that by processes of very delicate
chemical separation they might be split up again into
sub-groups, the molecules of which still more nearly
match one another; so that according to this view the
number of groups into which an element, or what is deemed
such, might be split up, not, be it observed, by any dis¬
sociation, but merely by a sorting of the molecules which
are very nearly alike, may be somewhat indefinite.
Chemists will not probably be disposed to give up the
idea of the perfedt similarity of the individual molecules
of elementary bodies ; but it is surely legitimate for one
who has worked so assiduously at these difficult separa¬
tions to suggest, merely as a matter for chemists to think
about, a possible view of the nature of elements different
from that to which they have been accustomed.

PRESENTATION OF A PORTRAIT OF
PROFESSOR

A.

W.

WILLIAMSON,

UNIVERSITY

F.R.S.,

TO

COLLEGE.

On Wednesday (12th instant) a portrait of Prof. A. W.
Williamson, late Professor of Chemistry in University
College, London, was presented to the College by
Sir Henry E. Roscoe, M.P., F.R.S., on behalf of the
committee of subscribers. The portrait is painted in oil
by the Hon. John Collier.
The presentation took place in one of the ledture rooms,
the Chair being taken by the President of the College
(Mr. John Erichsen, F.R.S.), and amongst those present
were Sir F. A. Abel, Prof. Bonney, Prof. H. Morley, Dr.
J. H. Gladstone, Prof. George Carey Foster, Dr. Atkinson,
Prof. Ramsay, Prof. Thorpe, Prof. Marks, Prof. Russell
Reynolds, and other professors, and a large number of the
past and present students of the College.
Dr. W. J. Russell, on behalf of the Committee, for
whom he had adted as Treasurer, said—Judging from the
subscription list, there was a large number of the former
colleagues of Prof. Williamson who had subscribed to
this portrait, and it would no doubt be very pleasant to
him to know that members of all the chemical societies
in England had liberally subscribed towards the portrait,
and further, that many of the subscribers had not satisfied
themselves by sending formal contributions, but had
written to him (Dr. Russell) expressing their great esteem
and regard for Dr. Williamson.
The subscriptions
not only came from all parts of Great Britain, but from
France, Germany, Switzerland, Italy, Russia, and even
so far afield as the United States, Jamaica, India, and
Japan. He thought this was all that it was necessary for
him to say in order to indicate the high value which the
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subscribers attached to the great scientific attainments
and labours of Dr. Williamson, whose intimate friends
and old pupils, who knew him best, now came forward to
pay him this mark of their esteem and regard.
Sir Henry Roscoe—I consider it, Sir, a privilege that,
as an old pupil and an attached friend of Dr. Williamson,
I should have been chosen on this occasion to present his
portrait—which I think you will all consider as a life-like
one—by Collier, to the College in which he laboured so
faithfully and so successfully for nearly forty years. The
first appointment of Dr. Williamson dates, as you, Sir,
are aware, from the year 1848, when, following Fownes,
he was, as Professor of Practical Chemistry, placed in
charge of the first teaching scientific laboratory established
in England, and in a few years afterwards, on the resigna¬
tion of Graham, he assumed the responsibility of the two
Chairs of Chemistry.
A favourite pupil of Liebig’s,
Williamson had, at Giessen, imbibed the scientific spirit
of that great master, and had, at the early age of nineteen,
published his first original investigation.
Afterwards
carrying on his studies in Paris, and becoming intimate
with Laurent and Gerhardt, he brought to London the
best traditions of the French as well as of the German
schools of chemistry, uniting in his person the attributes
of both. Entering upon his duties in this college with
the enthusiasm for his science characteristic of his nation,
was it to be wondered at that he should have imparted
to the young men fortunate enough to have come under
his influence some sparks of that fire which burnt so
brightly in his own breast ? I well remember the vivid
interest, the keen appreciation, with which all those who
studied in the Birkbeck Laboratory at that now distant
time followed, step by step, the unfolding of his views on
etherification and on the constitution of salts, which may
truly be said to have laid the foundation of modern
organic chemistry. All those of his pupils who then made
up their minds to devote their lives to chemistry, whether in
the walks of the pure science or in those of its applications,
must willingly own that much of the success which they
may have met with in after years is due to his teaching
and example, and admit that in the receptive period of a
man’s life the influence exerted upon them by a teacher
whose years were not far removed from their own, of high
aims and of ardent temperament, could not fail to be
inspiring. This is not the occasion to enquire into the
position which Williamson holds as one of the great
chemists of our time and country.
Rather is it our
objedt now to express the feelings of gratitude, and if I
may be allowed to say so, of affection, which we who
have been his pupils, and are his friends, as well as those
of us who can only claim the latter but perhaps no less
intimate relationship, entertain towards him. To assure
him that we look back upon the times spent in personal
conntadt with him as some of the pleasantest as well as
some of the most fruitful of our lives. And both pupils
and friends here join to show their appreciation of his
labours and of his charadter, and to acknowledge the debt
which they and their science owe to him. This portrait,
Sir, of our friend and master finds a fitting resting-place
in the halls of the college in which his working years were
spent. It will remain as a memorial of a teacher, an in¬
vestigator, and a colleague whose main interest was to
uphold and increase the renown of University College as
a centre of intellectual progress, and of one whose
charadter, both as a man and as a chemist, future genera¬
tions, like our own, will delight to honour. It is now my
pleasing duty to unveil the portrait, and to ask you, Sir,
as the President of this College, to accept it on behalf of
the subscribers.
The portrait was then exposed to view.
The President—In the name of and on behalf of the
Council and Members of this College I accept with grati¬
tude this admirable likeness of our dear colleague and
friend, Dr. Williamson.
Sir Henry Roscoe has truly said
that this is not the place to dilate on Dr. Williamson’s
great scientific merit, and the great claims which he has
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as a scientific man to any honour that could be bestowed
upon him.
I shall not venture on this subjedt, but I may
say this: that, looking at Dr. Williamson’s career, as I
can do for the last forty years—thirty years of which he
has been connedted with this college, ten years as a
governor — there never was a man more loyal to this
institution and more devoted to its best interests than
Dr. Williamson. The business of a Professor is here not
only to teach but to take part in the management of the
college, which, as you know, devolves individually and
colledtively upon them.
It is in the meetings of the
Council of the Senate that the devotion of the Professors
to the interests of the College is shown quite as much as
in the teaching of his classes. The College could not be
worked without the business aptitude of the professorial
staff, and in this duty of management none showed more
zeal, loyalty, and devotion during thirty years than Dr.
Williamson. We, as a governing body, must feel deeply
indebted to him for the interest which he has shown in
the welfare of this institution. But I should not be doing
my duty if I were not to couple with his name that of his
wife.
Mrs. Williamson was as devoted as her husband,
and did very much to raise the character of the school.
She showed the greatest interest and enthusiasm in all
the work which, as a woman, she was able to perform,
and bring about harmony within the walls of this institu¬
tion.
Mrs. Williamson worked, side by side with her
husband, with unwearied devotion in, as I have already
said, the best interests of University College. Ladies and
gentlemen, I can only add in my own name and in the
name of this institution, the hope that Dr. and Mrs.
Williamson will be followed with all health and happiness
in their comparative retirement from further adtive work.
Sir Frederick Abel—Allow me to move a vote of
thanks to the President of the College for his kindness in
being the mouthpiece of many old friends in expressing
as he has done the high respedt and great affedtion enter¬
tained for Dr. Williamson by all his old colleagues. I
desire to add that it is a great pleasure to me to be able
to assist at this ceremony, and I for one am highly grati¬
fied at the lifelike portrait presented to the College, and
accepted by you, Sir, as President on its behalf.
Dr. T. Anderson—As an old pupil of, and as an old
dresser to, the President I have great pleasure in seconding
the vote of thanks proposed by Sir Frederick Abel.
The President briefly acknowledged the compliment
which had been paid him.
Dr. Williamson (who was received with cheers) said—
I believe, Sir, that the reward which, upon the whole, is
the most satisfactory (and which, perhaps, I may call the
highest) which can be given to the man who has en¬
deavoured to do his duty is the expression of approbation
from men of high authority on the subjedt-matter on which
he has worked. The compliments which have been paid
to me to-day have been enhanced greatly by some words
which Sir Henry Roscoe let fall, and which could not
have come with greater weight from anyone than from
my old friend.
It is to me a proud feeling—one which
gives me great satisfaction—that in the decline of my life
and in the end of my career I should from such a man—
a man of such high character and position—have received
so cordial and friendly an expression of approbation and
personal esteem.
I must ask leave, Sir, to thank the
Council and you as their head for the honour which you
have done me in allowing my portrait to be placed within
these walls, for, although I have been associated with
other colleagues and have performed duties of other kinds,
there is no place that I have felt it so great an honour to
be connected with as University College, where I have
been associated with so many men who have made noble,
self-sacrificing efforts in the best interests of this institu¬
tion. I look back with pride on my connection with my
colleagues of this College, though I have often bitterly
regretted that my intercourse with the students has not
been more personal. Sometimes a man comes up to me,
shakes me by the hand, and calls me by name, and I am
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obliged, to my shame, to confess that I do not know his
name, which I am obliged to ask, and then I find he was
an old student who knew me perfectly, remembered me
lecturing in a long, dark room, in which I was visible to
him though he was not visible to me. I have often very
much regretted that I have not been brought into closer
relations with this large body of earnest men and students.
Still among those I have known I have found many
esteemed friends.
I do not think it desirable for me to
make further remarks at present beyond expressing to Mr.
Collier my appreciation of his success in making what is
not an ugly portrait out of such an ugly face as mine.
The proceedings then terminated.
In the Evening, at the Freemason’s Tavern, Dr. Wil¬
liamson was entertained at Dinner by a goodly number
of his pupils and friends.
Sir Henry Roscoe, M.P.,
F.R.S., presided.
After the toast of “ The Queen ” had been given and
duly honoured, Mr. Carteighe, one of the Honorary
Secretaries, announced that a considerable number of
letters from subscribers had been received expressing their
regret at not being able to be present. The one from
Prof. Michael Foster, F.R.S., referred humourously to Dr.
Williamson as the “ Ether Meister. ”
Sir H. Roscoe, in proposing the toast of the evening,
“ Our Guest, Dr. Williamson,” referred in kindly and
affectionate terms to his early association with him, to
his enthusiasm as a teacher, and the influence which it
exerted on all his pupils, and to the respeCt entertained
for Dr. Williamson by men of science in all parts of the
world.
Dr. Williamson, in reply, expressed the gratification
which this Dinner had afforded him, and referred with
pride and satisfaction to the great honour which had been
conferred upon him in the presentation of his Portrait to
University College. In conclusion he wished any of his
old pupils, present or absent at that gathering, when in
the neighbourhood of Hindhead, to call and see him in
his “ nest.”
Professor Norman Lockyer, F.R.S., proposed “ Uni¬
versity College and its President,” and expressed his
admiration at the excellence of the work in Science and
Literature which had been carried out in that institution
and the influence the College was exerting on scientific
education.
Mr. Erichsen, F.R.S., President of University College,
responded to the toast.
Professor W. H. Flower, F.R.S., proposed the health
of the Professors of University College, and referred to
the long roll of distinguished men who had filled Chairs
in the College.
He complimented the existing staff on
their thoroughness and earnestness.
Professor Henry Morley responded for the Arts
Faculty and Professor G. C. Foster, F.R.S., for that of
Science.
Professor Ramsay, F.R.S., proposed “ The Chairman,”
to which toast Sir Henry Roscoe replied.
Professor T. E. Thorpe, F.R. S., proposed “ The Com¬
mittee of the Williamson Testimonial,” to which Mr.
Michael Carteighe, President of the Pharmaceutical So¬
ciety, and Dr. H. Forster Morley, the Honorary Secre¬
taries, responded.
The entertainment concluded with a charming musical
sketch given by Professor Ramsay, at the request of the
Chairman.
On the Benzoic Acetals of Mannite and its Homologues : Decomposing Acftion of Benzoic Aldehyd.
—J. Meunier.—When a benzoic acetal (and the same
doubtless holds good for other acetals) is completely freed
from the excess of aldehyd to which it owes its origin, it
resists the adtion both of acids and alkalies ; it is not de¬
composed by prolonged boiling with acidulated water, but
if the aldehyd is present it is very rapidly decomposed on
boiling.—Comptes Rendus, Vol. cvii., No. 23.
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The Art of Dispensing: A Treatise on the Methods and
Processes involved in Compounding Medical Pre¬
scriptions. Second Edition. London : Offices of the
Chemist and Druggist.

Dec. 2i, 1888.

CORRESPONDENCE.
ULTRA

VIOLET

SPECTRA

OF

THE

ELEMENTS.

To the Editor of the Chemical News.
Many of the directions here given will be regarded as
matters of course by all persons familiar with chemical Sir,—The recent contribution of Messrs. Trowbridge and
W. C. Sabine, which appeared in the Chemical News
analysis or research. But the pharmaceutist has special
(vol.
lviii., p. 247), entitled “ Wave-Lengths of Metallic
demands to meet and difficulties to encounter, for which
he must be well prepared, and to these points due atten¬ SpeCtra in the Ultra Violet,” is one of considerable interest
tion is called in the work before us. Such are, e.g., the and indicates the skill of the authors in obtaining photo¬
neatness and the distinctness of labels, for which the graphs with the concave form of Professor Rowland’s
type-writer is pronounced useful, and might, indeed, have gratings. For the determination of wave-lengths, a few
details require attention which they do not mention in
a good claim to exclusive adoption.
their
paper.
The method of working without a lens in
A chapter on prescribes and dispensers discusses the
questions of ambiguous nomenclature, from which surely front of the slit is liable to give rise to inaccuracies in the
the language of pharmacy ought to be free ; the question wave-lengths much greater than the limits of error
assigned by them to their measurements.
The authors
of measurement; the graduation of medicine-bottles, the
have
measured
the
lines
of
only
a
single
metal,
copper, and
accuracy of which is not accepted ; careless prescribers
who have no rightful raison d'etre and extra doses. The only a very small part of the speCtrum of that element,
German law demands in this case the addition of the namely, the region from wave-length 236g*g to ig44,i.
mark (!) to any unusual quantity.
If this caution is These faCts alone render some of their conclusions open
I will very briefly touch upon these
omitted the consequences are visited not upon the pre- to criticism.
conclusions.
scriber but upon the dispenser. Of two cases here quoted,
In the first place they state that “ The difficulty in
in the former the prescriber had omitted the mark, but had,
identifying
lines and determining coincidences
by
instead, several times underlined the extra dose, potassium
cyanide. On the death of the patient the pharmacist was employing the tables of metallic speCtra in the ultra violet,
condemned to a year’s imprisonment. In another case published by the British Association, is illustrated by our
the prescriber meant to order 4 grms. of chloral hydrate, work ; for certain lines measured by Liveing and Dewar,
but instead of 4*0 grms. he omitted the decimal point and which are identified by the committee with lines given by
wrote 40. In this case also, which gives an instance of Hartley and Adeney, are in reality removed from each
the dangers of decimals in such matters as prescriptions, other, one or two lines intervening. In certain cases the
lines of Liveing and Dewar are wholly beyond identifica¬
the pharmacist suffered a long imprisonment.
The dangers of making up prescriptions with spring or tion with those given by Hartley and Adeney.”
For the purpose of identification I have always urged
well-waters, and the changes which such a practice may
the
publication of the photographs of spedtra with the
produce, at least in the appearance of the medicine, are
wave-lengths written over the lines, and the Royal Society
duly noticed.
A chapter is given on “ Incompatibles,” which some¬ possesses such a set of our spedtra enlarged to three feet in
When we found that our photographic enlarge¬
times manifest their mutual disagreement to the extent of , length.
ments
would
not be published we took the trouble to
a dangerous explosion, and show the necessity for the
describe accurately the appearance of each one of the 3000
pharmacist of a very thorough knowledge of the possible
reactions of all medicinal substances. We find an instance lines which we had measured, and we also quoted lineal
given of a prescription which resulted in the formation of measurements on the original photographs taken from
prism spedtra.
We are thus able at any time to corredt
nitrogen iodide!
Dispensing foreign—especially German—prescriptions i any measurements which may be erroneous or may have
That our spedtrum of copper
must be a tribulation. In addition to the peculiar nomen¬ been erroneously quoted.
contains
lines
which
are
not
easily identified with those of
clature which physicians and 11 apotheker ” still indulge
in, in which chlorides and iodides respectively figure as Liveing and Dewar is not difficult to account for, nor is
chlorates and iodates, there is the Gothic script. Of one pre¬ it surprising that some of the lines are wholly beyond
scription here reproduced in fac simile the author says :— identification, for the following reasons :—(1). Liveing and
“ This prescriber looks like taking first prize for bad Dewar’s spedtrum is from the arc, while our’s is from
sparks.
(2). The measurements of Mr. Adeney and
writing.”
myself
generally
include all wave-lengths between 4725
But the specimens of English prescriptions here given
rank high in illegibility, and it is time that either public and 2042*2. In the spedtrum of copper our determination
opinion or law should here step in. When a physician of absolute wave-lengths ceases at A 2243'5, because above
writes out prescriptions in his own consulting-room he that point the lines were too feeble, unimportant, and illdefined, and were therefore measured from prism photo¬
would do well to have a type-writer at hand.
graphs. This remark applies to a number of other lines
In this last sedtion we regret to find the absurd term
“ caligraphy ” twice used for “ handwriting.” The author lying between 2468*4 and 2277, which are indicated by
(3). All
should remember that caligraphy means ornamental italics in the Phil. Trans., Part 1, 1884, p. 107.
our measurements above 232g are acknowledged by us to
writing, as distindt from and often opposed to that which
is simply legible. If a synonym is wanted for handwriting be so much less accurate than those in other portions of
the spedtra that they have been under revision during the
why not say cheirography ?
last three years. For the pradtical purposes of chemical
We are happy to say that this neologism, “ caligraphy,”
analysis they are accurate enough, and the lines are
is the only flaw which we find in an exceedingly useful
unimportant, but on theoretical grounds we have desired
and ably-written book.
to obtain measurements of the most refrangible lines with
the greatest accuracy possible and for every element. A
little friendly correspondence with Professor Liveing and
Transformation of Terpilene into a Menthene.—G.
a comparison of our cadmium lines with those measured
Bouchardat and J. Lafont.—Natural menthol mus* be
by Mr. Bell, the numbers for which were given in the
connected with the terpilene series. Menthol, C2oH2002,
American Journal of Science during last year, has shown
has relations of composition with terpilenol or terpilene
that there is a remarkable agreement between our
monohydrate, C20Hi802, similar to those which exist
measurements when dealing with the same lines up to the
between the allylic and propylic alcohols.—C. R., No. 23.
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point above mentioned, but measurements of arc photo¬
graphs cannot be compared with those from sparks.
The only conclusion that Messrs. Trowbridge and
Sabine have arrived at which I can agree with is No. 4,
“ The limit of the copper lines is extended by our
investigation.”
No. 3 would bear modification ; it stands thus—
“ Hypothesis in regard to coincidences of gaseous and
metallic spedtra cannot be safely based upon existing
measurements of spedtra in the ultra violet.”
This
observation is not justified by photographs of only that
portion of the spedtrum of copper which was measured by
Messrs. Trowbridge and Sabine, because it is here made
to apply generally.
The most important part of Professor Griinwald’s predidted and calculated spetSra lie in a less refrangible
region than the line 2320, that is to say where the
measurements are more accurate.
In conclusion I may
add that Mr. Adeney is closely occupied on the most
refrangible portion of the several ultra violet spedtra which
we have photographed, and early in the new year we hope
to be in a a position to publish something further on the
subjedt.—I am, &c.,
W. N. Hartley.

CHEMICAL

NOTICES FROM
SOURCES.

FOREIGN

Note.—Alldegrees of temperature are Centigrade unless otherwise

expressed

Comptes Rendus Hebdomadaires des Seances de l'Academie
des Sciences. Vol. cvii., No. 23, December 3, 1888.
The Preparation of Phosphorescent Strontium and
Calcium Sulphides.—E. Becquerel.—The presence of
very minute proportions of certain compounds in the pre¬
paration of the alkaline earthy sulphides is sufficient to
modify the colour, the intensity, and duration of the light
emitted. Thus, on preparing calcium sulphide by the re¬
calcination of a mixture of oyster shells previously cal¬
cined along with sulphur, the addition of 1 to 2 per cent
of manganese dioxide produces a mass having a fine
yellow phosphorescence.
Potassium persulphide, used
in the same manner, causes the emission of a green light;
with componnds of bismuth the light is blue and very
persistent. Some of these additional substances, if used
alone, produce no appreciable effedt, and the joint
presence of several of them is necessary.
The Black Waters of the Equatorial Regions.—A.
Muntz and V. Marcano.—Certain affluents of the Orinoco
and the Amazon have what is called black waters (aguas
negras). When seen in mass they are of a coffee-brown
or of a greenish black. In the shade they are almost black,
but in a glass they are brownish yellow, though very trans¬
parent. They have no disagreeable taste and are pre¬
ferred for drinking. The samples of these waters brought
for analysis by V. Marcano are slightly acid, and contain,
per litre, o-028 grm. of humic compounds. There is no
lime (less than o-ooi grm. per litre), nitrates are totally
absent, and the total inorganic solids do not exceed croi6
grm. per litre. They include silica, alumina, iron, and
manganese oxides and potassa, with traces of ammonia.
They do not undergo any chemical change on keeping.
Acftion of Carbon Disulphide on Clays ; Production
of Carbon Oxysulphide.— Armand Gautier. — The
author fills a wide porcelain tube with china - clay
previously ignited to nascent redness. The apparatus is
placed in a good furnace, where it can be heated to white
redness. The air is first expelled from the tube by a
current of carbon dioxide and a current of the vapour of
dry carbon disulphide is then passed over. The gaseous
mixture issuing from the tube is composed of a trace of 1
hydrogen sulphide, about 1 per cent of carbon dioxide, 1
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60 to 64 per cent carbon oxysulphide, 35 to 39 per cent
carbon monoxide, all mixed with vapours of sulphocarbonic acid. The gas is richer in carbon monoxide if
the temperature falls, but in oxysulphide if it rises. The
clay is converted into aluminium sulphosilicate.
On Dioxethylic Acetone. — E. Grimaux and L.
Lefevre.—This paper is not well adapted for abstraction.
On Phthalimidine and Methyl Phthalimidine_
Phil. Barbier.—The composition of methyl-phthalimidine
may be expressed by the formula C9H9NO.

MISCELLANEOUS.
Royal Institution of Great Britain.—The following
are the arrangements for the Friday Evening Meetings
before Easter, 1889:—
Jan. 25th. Professor G. H. Darwin, M.A., LL.D.,
F. R.S.—“ Meteorites and the History of Stellar Systems.”
Feb. xst. Professor W. C. McIntosh, M.D., LL.D.,
F.R.S.—“The Life-History of a Marine Food-Fish.”
Feb. 8th. Sir William Thomson, D.C.L., LL.D.,
F.R.S.—“ Electrostatic Measurement.”
Feb. 15th. Professor A. W. Rucker, M.A., F.R.S.—
“ Electrical Stress.”
Feb. 22nd. Harold Crichton-Browne, F.R.G.S.—“ In
the Heart of the Atlas.”
March 1st. Edmund Gosse, M.A., Clark Lecturer in
English Literature at Trinity College, Cambridge.—
“ Leigh Hunt.”
March 8th. Professor Oliver Lodge, LL.D., F.R.S.—
“ The Discharge of a Leyden Jar.”
March 15th.
Sir James
N. Douglass, F.R.S.,
M.Inst.C.E.
March 22nd.
Professor Edgar Crookshank, M.B.—
“ Microbes.”
March 29th. A. Gordon Salamon, F.C.S., F.I.C.—
“ Yeast.”
April 5th. The Rev. Canon Ainger, M.A.
April 12th. The Right Hon. Lord Rayleigh, M.A.,
D.C.L., LL.D., F.R.S.—“ Iridescent Crystals.”

NOTES

AND

QUERIES.

Science and Art Department.—According to the Science and
Art Department students in organic chemistry will be required to
analyse mixtures containing not more than two of the following acids
(with mineral base or bases)Salicylic, oxalic, formic, acetic, and
tartaric. Can any of your readers give me a scheme for the work, or
say where I will find a method ?
I know the readtions of the acids,
but cannot construdt a table.—Student.

MEETINGS

FOR

THE WEEK.

Thursday, 27th.—Royal Institution, 3. “Clouds and Cloudland,”
by Professor Dewar. M.A., F.R.S.
Friday, 28th.—Quekett Club, 8.
Saturday, 29th.—Royal Institution, 3. “Clouds and Cloudland,”
by Professor Dewar, M.A., F.R.S.

PATENTS, DESIGNS, & TRADE MARKS ACT, 1883.
In the matter of an application by Ralph Waldo Emerson
MacIvor, of St. George’s Club, Hanover Square, in the County
of Middlesex, for Letters Patent for “ Improvements in the pro¬
duction of white lead or carbonate of lead and the apparatus
therefor,” dated the 18th July, 1888, No. 10426.

TSJOTICE

IS

HEREBY GIVEN that the

TN
said R. W. E. MacIvor has applied for leave to amend the
Specification numbered as above.
A copy of the Specification in which the proposed amendments
are shown can be inspected at the Patent Office ; and particulars
thereof were set forth in the Official Journal of the Patent Office
issued on the 8th of December, 1888.
Any person intending to oppose the said application must leave
notice of objection thereto (on Form G) at the Patent Office,
25, Southampton Buildings, London, W.C., within one Calendar
month from the date hereof.
Dated this 8th day of December, 1888.
(Signed)

>

H. READER LACK, Comptroller-General.
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3. Clarke, 1882 (Recalculation, &c.), assumes, as most
probable, the ratio—
H : 0 = i : 15-9633
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....

(3).

This, with Le Conte’s corredtion (loc. at., p. 7) be¬
comes—
H : 0 = i : 15-9622 .... (36).
4. Stas, 1865, L. Meyer and Seubert, 1883 (Atomgewichte, &c.)—

H : 0 = i : 15-96.(4).
I wish to direct the attention of chemists to the numbers
representing the atomic weights of our elements and to
5. Van der Plaats, 1886 (Ann. Chim. Phys. (6), vii.,
the basis which they are referred to.
529) remarks, in a footnote:—“ Par la determination de
Since the publication of Stas’s classical researches
1’eau qui est produite par l’oxydation d’un volume connu
(Part 2,1865) two different bases were introduced, namely,
(15 litres) d’hydrogene, j’ai trouve recement pour ce
(a) H = 1-0025, 0 = 16, and (b) H = i, 0 = 15-96.
rapport 15-94 a 15-96.” This gives the ratio—
Two leading chemists have given in special articles (I
do not mention treatises, &c.) preference to each of these
H .-0 = 1:15-95.(5).
bases.
6. Reiser, 1888 (American Chem. fourn., x., 249), ob¬
Marignac (Archives des Sci. Phys. et Nat. (3), x., 3—6,
1883) prefers the system 0 = 16, H = 1-0024 for the follow¬ tained quite recently by the combustion of known quanti¬
ties of hydrogen, weighed as palladium hydride, the
ing reasons:—
x. The atomic weights of all elements (except A1 and ratio—
H : 0 = x : 15-9492 .... (6).
Zn, see below) are determined either diredtly or indiredtly
with regard to oxygen, this being the only element whose
7. Crafts, 1888 (Comptes Rendus, cvi., 1662), has deter¬
relation to hydrogen has been determined diredly. To
mined experimentally the “ Rayleigh corredtion,” due to
assume hydrogen as the unit involves one error more for
the compression of exhausted vessels used by Regnault
every atomic weight determination.
for the density determinations, and, after its application
(Even in the case of such elements as A1 and Zn, the
to Regnault’s experimental data, he calculates that the
atomic weights of which have been determined with diredt
relative densities of hydrogen and oxygen are represented
reference to hydrogen, the weight of the latter has to be
by the numbers—
calculated from its volume, assuming that one litre of
hydrogen weighs 0-08958 grm. This value, after applica¬
H : 0 = i : 15-911
.... (7).
tion of the “ Rayleigh correction,” becomes 0-08988, or
This, calculated with Scott’s ratio of volumes, 1-9965,
higher by 0-33 per cent, and the atomic weight of the ele¬
ment in question is lower by the same amount.
So gives the atomic weights—
Zn = 65'5 becomes 65-3, and Al = 2yc becomes 26-9.)
H: 0 = i: 15-939.(7a).
2. The relation of H : O is difficult to determine, for
this reason: it is likely to be altered by subsequent ex¬
8. Lord Rayleigh, 1888 (Proc. Roy. Soc., xlrii.,
periments (see below). This involves the alteration of all 356—363), calculates from the relative densities of hydro¬
other atomic weights.
gen and oxygen with Scott’s ratio, 1-9965, the following
3. When 0 = i6, many atomic weights become whole atomic weight.—
numbers without becoming inexadt, e.g., C = i2, &c., this
H : 0 = i : 15-912.(8).
being of advantage for the calculation of analyses.
4. The basis 0 = i6maybe accepted without Prout’s
g. Stas, 1882 (Mem. Roy. Ac. Belg., xl., x—99), has
hypothesis being regarded as true, for this value is just as determined the relation of silver to ammonium chloride
arbitrary as H = i or 0 = i or 0 = ioo.
and bromide volumetrically with a mathematical exact¬
Lothar
Meyer and
Seubert
(Berl. Ber., xviii., ness never reached before, and finds the “ molecular
1089—1097) bring forward several reasons for the basis weight”
of ammonium, NH4=i8-078 when 0 = i6.
H = i, 0 = i5'g6, and again 0 = i6, which later value,
(This value has been calculated by Van der Plaats,
according to these chemists, seems to have been accepted instead of 18-076, as given by Stas himself). Unfor¬
chiefly from love for Prout’s hypothesis. The reasoning of tunately there exists an uncertainty whether, in the case
the said authors cannot be expressed in a few words. They of the synthesis of silver nitrate from the metal (Stasadmit that all atomic weights will have to be changed as Aronstein, p. 315), the dried or the fused silver nitrate
soon as the ratio of oxygen to hydrogen is better deter¬ corresponds to the formula AgN03, and so the atomic
mined, and they say they will be the first to re-calculate weight of nitrogen varies from 14-04 to 14-06, and of
all atomic weights accordingly.
hydrogen consequently from 1*0095 to 1-0045. Assuming,
The time for such a re-calculation seems to have however, that the dried silver nitrate contains a trace of
arrived now, several important researches having been water, and that the fused nitrate loses this water,
published lately, the objedt of which is to fix the ratio together with a trace of nitric acid, so that the mean value
H : 0 more exadtly. The values now obtained, together corresponds to the formula AgN03, the atomic weight of
with the principal ones previously accepted, are given in
nitrogen
becomes
N = 14-049,
and
consequently
the following list, the atomic weight of hydrogen being H = 1-00725.
taken as unity, and the values for oxygen going from the
But 1-00725 : 16 = 1 : 15-8848.
The result is the
ratio—
highest to the lowest.
1. Scott, 1887 (Proc. Roy. Soc., xlii., 396—400 ; Chem.
H : O = 1:15-885
....
(9).
News, lvi., 173—175), finds the composition of water by
10. Lord Rayleigh (loc. cit.) obtains from the relative
volume, H = 1-994, 0 = 1. When the density of oxygen
densities
of hydrogen and oxygen direcftly the following
referred to hydrogen is 15 '9627, we get the ratio of atomic
ratio—
weights:—
H : O = 1 : 15-884 .... (10).
H : 0 = i : 16-01 ..... (1).
2. Dumas, 1842, also Ostwald, 1884 (Lehrb. der Allg.
Chemie), calculate from the composition of water by
weight—
H : 0 = 1 : 16.(2),

11. Cooke and Richards, 1888 (Am. Chem. Journ., x.,
81—no, and 190—196). The weight of water formed from
known quantities of hydrogen weighed in the gaseous
state was determined. After application of the “ Rayleigh
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corredtion ” to the result, obtained diredtly, viz., 15’953,
the following ratio was found—
H : O = 1: 15-869 ....

(n).

This is the lowest value of all, and it is not improbable
that it is due to the unavoidable presence of a small
quantity of nitrogen in the hydrogen used.
The following calculation shows the way in which the
atomic weights of other elements are changed by changing
the basis. As examples are taken the atomic weights of
antimony (Cooke) and of uranium (Zimmermann), the
one element standing in the middle and the other at the
■ end of Mendeleeff’s continuous series of elements :—
H = i.
16-01
16
I5-9633
15'9622
15-96
I5-95
15-9492

I.

2.

33 b.
456.
7a8.

•

15-939
15-912
15-911

79-

15-885

10.

15-884

XI.

15-869

Sb=
119-99
119-91
119-64
119-63
119-61
II9-54
II9-53
II9-45
119-25
119-24
119-05
119-04
118-93

U=
23976
239-61
239-06
239-04
239-01
238-86
238-85
23870
238-29
238-28
237-89
237-87

237-65

It is seen that in the case of antimony the variation
represents one unit, with uranium more than two units,
and generally no less than 0-008885, or nearly one per cent
of the value of the atomic weight of every element.
Our atomic weights are regarded as “ Constants of
Nature.’’ Their values may of course be found to vary
slightly owing to fortuitous errors incidental to their
determinations, as in every human measurement.* This
difference between the true numbers and the numbers
found may, however, be lessened with every more exadt
determination.
But if we take hydrogen as a unit (H = i) the said
“ Constants” will be found to vary considerably, the basis
(H = i) remaining constant, according to the possible
variation of the “ atomic weight ” of oxygen from 15-869
to i6-oi.
Would it not then be paradoxical to call the
atomic weights of elements under these conditions “ Con¬
stants of Nature ” ?
Why should we make our atomic weights, dependent
on the ratio of hydrogen to oxygen, a value which, besides
changing from experiment to experiment, is the most
difficult of all atomic ratios to determine accurately, its
slightest variation causing all other atomic weights to
vary the more the higher they are ?
One way to get out of the difficulty would be to take
oxygen as unity, viz., O = 1 or O = 100. This would, how¬
ever, give numbers perfedtly impradticable and absolutely
impossible to remember.
Would it not be better to assume 0 = i6 (without re¬
garding Prout’s hypothesis in its original rough form as
corredt) so as to make the atomic weights of all elements
real “Constants of Nature” depending on a constant
basis, and to change their values only when a more exadt
determination replaces a previous less exadt one. ?
Bohemian University,
Prague, December 9, 1888.
* I do not mean the variation of atomic weights, already admitted
by Cooke, Schittzenberger, Butlerow, and to some degree by Crookes,
which has been treated lately in a pamphlet by E. Vogel, M.D., of
Alameda (San Francisco : The Bancroft Company, 1888), who, how¬
ever, in some cases at least, seems to have overseen that the supposed
variation falls within the limits of unavoidable experimental errors.
With regard to that question the following passage in Mendeleeff’s
classical paper on the “ Periodic Law ” (1872) seems to me to deserve
closer attention. “The weight is evidently due to a peculiar motion
of matter, and there is no reason to deny the possibility of transform¬
ation of this motion into chemical energy or any other form of
motion."

AN INVESTIGATION

{c i?e“!C2A£ ill?8’

OF A CASE OF GRADUAL

CHEMICAL

CHANGE.*

By W. H. PENDLEBURY and M. SEWARD.

The case of gradual chemical change with which the
present investigation deals is that between hydrogen
chloride and potassium chlorate, and also its adtion on a
mixture of hydrogen chlorate and potassium chloride.

When dilute solutions of a chlorate (as for instance,
potassium chlorate) and hydrogen chloride are mixed to¬
gether, the liquid slowly acquires a chlorous smell, and
there is a gradual liberation of oxidising material, chlorine,
and oxides of chlorine. These immediate produdts cannot
easily be investigated, for if the mixture is left tp itself so
that they accumulate in it, the gradual readtion first ob¬
served is stopped, and there ensues decomposition of the
usual complex nature of these unstable solutions of
chlorine and its oxygenated compounds.
But if a small quantity of potassium iodide is present it
will be decomposed by these substances, and iodine will
be gradually liberated as the final produdt of the readtion
we have mentioned.
Now, Messrs. Harcourt and Esson, in their work on a
gradual chemical change, measured the rate at which
iodine was liberated in a liquid by ascertaining the time
taken for a known quantity of sodium thiosulphate added
to that liquid to be entirely decomposed. A small quantity
of starch solution was added at the same time, and served
as the signal of the presence of free iodine, which meant
that the measured quantity of sodium thiosulphate was
exhausted.
The observation to be made was of the
interval of time which elapsed between the addition of
the thiosulphate and the first appearance of a blue starch
colouration.
The same measurement and the same signal served our
purpose.
The first obvious difference between the two
reactions is that, whereas in the former one (between
hydrogen dioxide and hydrogen iodide) iodine was the
primary result, in the later one it is a secondary result.
This proved an unimportant difference.
The secondary
readtion between potassium iodide and the results of the
first is, by comparison, instantaneous, not at all gradual.
But another difference is of great importance.
In their
readtion the rate of decomposition became gradually
slower, as one of the substances readting continued to
decrease sensibly in amount, and finally disappeared. In
this readtion the amount of each substance decomposed
bears an infinitely small ratio to the amount of each
present; the composition of the mixture thus remains
pradtically unchanged, and the rate of decomposition in
each mixture is constant.
Each experiment then is
brought to an arbitrary close as soon as the constant
velocity has been determined by the observation of a few
intervals. The subjedts of investigation were: the com¬
parison of the velocities in different mixtures, and the
establishment of laws connedting variation in velocity
with variation of each of the ingredients.
In a large number of experiments hydrogen chlorate
was used. Mixtures of dilute solutions of the two acids,
chloric and hydrochloric, were made in various propor¬
tions, several series being taken, in each of which the
amount of one of the acids present was varied in arith¬
metical progression, and the effedt upon the rate investi¬
gated. Then the effedt of the presence of certain quanti¬
ties of potassium chloride upon the rate was observed,
for the purpose of connedtion with a new series of experi¬
ments. In these potassium chlorate and hydrogen chloride
were used, and series for variation of one of the in¬
gredients taken as before. The effedt of varying the
quantity of potassium iodide present and that of varying
the temperatures was also observed.
The results may be thus briefly summarised :—
Variation in Hydrogen Chlorate.—The rate varies with
* Abstradt of a Paper read before the Royal Society, Dec. 13,1888.
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pure Mn02 by precipitating permanganate with alcohol,
and washing from the potash and igniting, and with this
the glow on contadt with the fused salt is most noticeable,
and much chlorine is given off. At the same time some
manganese evidently unites with potassium in some way,
for the fused mass assumes a strong pink colour, and on
dissolving in water a pink solution maybe obtained which
contains manganese. But much of this manganese com¬
where Q represents quantity, R rate, a and b constants.
pound
appears to be decomposed on the addition of water
Variation in Hydrogen Chloride.—The variation of the
rate with that of hydrogen chloride is not of this simple to the fused mass. It should be noted that, after the
nature. It would seem to be (1) an effedt of the secondary addition of the manganese, the chlorate is heated to red¬
order above mentioned (accelerative) on the decomposition ness until no more oxygen is given off.
With other oxides various results are obtained ; oxides
of hydrogen chlorate by itself, and in addition to this (2)
an effedt of both primary and secondary order on the of zinc, magnesia, bismuth, antimony, copper, and tin gave
little or no result, neither hastening the rate of evolution of
decomposition of hydrogen chlorate with hydrogen
oxygen nor liberating chlorine when dropped on the fused
chloride.
Variation in Potassium Chloride.—The addition of this chlorate. With cobalt, lead, and iron oxides and com¬
salt has a small accelerative effedt on the normal rate mercial HgO red. there is an immediate increase in the
proportional to its quantity.
It thus appears to be a rate of evolution of oxygen and traces of chlorine come
with it. With the yellow oxide of uranium, tungstic an¬
neutral salt not taking part in the readtion.
If a mixture of solutions of potassium chlorate and hydride, and both the yellow and blue molybdic oxide,
hydrogen chloride in proportion between 1 : 2 and 1:12 is Mo03, and with V205 there is an immediate increased
made, complete double decomposition ensues ; the hydro¬ evolution of oxygen with very much chlorine, so much so
gen chlorate formed, in presence of the hydrogen chloride with W03 and M0O3 that the test-tube appears quite
With tungsten,
remaining, liberates oxidising material, and the potassium yellow from the presence of the gas.
chloride formed exercises its specific influence on this molybdenum, vanadium, and phosphoric oxides and
chlorate there is a soluble potassium salt formed, as one
readtion.
The secondary adtion upon potassium iodide producing might expedt; also, with uranium oxide, there appears to
iodine is pradtically an instantaneous one, unless the be some uranate formed.
Generally the adtion seems most energetic with the
quantity of this substance is below a certain minimum.
Below this the velocity observed in the mixture will be oxides of those elements capable of forming higher acid
less than normal. The effedt of increasing the amount oxides or anhydrides. Some ammonium salts also give
of this substance to much greater than the minimum is rise to an evolution of chlorine when dropped into fused
closely analogous to that of a similar increase of any chlorate, but this may, to some extent at least, depend on
the nature of the acid of the salt.. The activity of man¬
neutral salt.
ganese
may arise from the formation of a small quantity
The velocity is an exponential fundtion of the tempera¬
ture, as was observed in Messrs. Harcourt and Esson’s of a manganate or similar compound, and the decompo¬
investigations. As the latter increases in arithmetical sition and re-composition of this under the conditions.
Substances like platinum black or platinised asbestos,
progression, the former increases in geometrical progres¬
sion. The rate is about doubled for a rise of 50 C. The when dropped on to fused chlorate, certainly cause an
ratio in this progression is not, however, absolutely con¬ evolution of gas without any chemical adtion taking
stant, but varies a little with the temperature at which ) place on themselves : but it is only a slight adtion, and
it is taken.
Thus between o° and 150 C. the rate is a ' ceases after a little time. It is the adtion of points only
little more than doubled for a rise of 5°; between 20° and in facilitating the escape of gas.
30° it is a little less than doubled.
the amount of hydrogen chlorate, in the first place,
diredtly, as the substance decomposed ; and in the second
place, with a small acceleration proportional to the
quantity present, which thus has a coefficient of action
independent of its being the substance decomposed.
Thus—
R = aQ (1 + bQ),
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By Professor A. GRUNWALD.

By Dr. HODGKINSON, F.R.S.E., and F. K. LOWNDES.

In a communication to the Chemical News (vol. lviii.,

p. 247) Mr. Warren drew attention to the so-called
catalytic adtion of manganese on the decomposition of
potassium chlorate by heat. It is very unlikely that any
chemists really believe in such an adtion, although the
term is still retained and used in a number of cases
where the chemical adtion is obscure or has not been
carefully investigated.
Without desiring to interfere with Mr. Warren’s further
prosecution of this subjedt, we venture to say that one of
us made some experiments some years ago on this matter,
and that we have repeated them lately in a slightly
different manner.
Everybody knows the usual diredtions for making
oxygen from potassium chlorate and manganese dioxide
say, or imply, that the mixture shall not be too highly
heated if pure chlorine-free gas is required.
If, instead of being careful in the heating, the chlorate
be heated to complete fusion, and then a small quantity
of manganese added, a sudden evolution of gas takes
place, the particles of manganese “ apparently ” glowing
as they come in contadt with the chlorate. The oxygen
contains more chlorine as the manganese is in finer
powder and the purer it is. We have made some very

A “ chemical atom,” in the author’s investigations, is
none of the metaphysical atoms hitherto admitted. The
“ chemical atom ” of his theory is a complex of ex¬
ceedingly many moveable particles, which are elastic, but
so intimately connedted together that no chemical pro¬
cess which comes under our consideration is capable of
severing their union and breaking the atom into fragments.
The author does not even conceive of the parts of the
“ atom ” as absolutely immutable, any more than the
atom itself, but as capable within finite limits of under¬
going modifications, which have definite relations to their
mutual readtions.
This view renders it perfedtly intelligible that an
“atom” may have a spedtrum consisting of very
numerous rays of different wave-lengths. This spedtrum
varies, according to fixed laws, when the chemical con¬
dition of the substance consisting of such atoms and its
relations to other substances vary. It is not impossible,
and even probable, that the particles of an atom are
identical with the particles of the ether, or with con¬
densation forms of the ether.
It will be easily seen that in an intimate union of two
atoms, in which they combine each with one or with
several adjacent particles, the latter, which possibly in
the free condition of the atoms perform vibrations of

different periods, after the chemical combination of the
atoms, vibrate in an accordant manner, and may thus
become true moveable nodal points, or ramification points
of the molecules of the compound in question. This will
find its expression in the speCtrum of the compound in
such a manner that it will have rays belonging to each
component. On the disruption of the compound they will
generally be resolved into two rays of different periods, one
of which belongs to the speCtrum of one of the constituents
now set free, and the other ray to the speCtrum of the other
constituent. In this connedtion Prof. Griinwald calls rays
whose wave-lengths (within errors of observation) belong
simultaneously to two or more groups of rays, which re¬
present different components of a compound in the
spedtrum of the latter “empirical” nodal or ramification
rays of the groups concerned. Such rays may be real
nodes or ramification rays of the compound. Or they
may be possibly double or plural rays, the wave-lengths
of which coincide very closely, so that they cannot be
distinguished with certainty within the limits of error.
Nevertheless they are distindt, and belong to two or more
non-identical rays of different groups.—Proceedings of the
Imperial Academy of Sciences of Vienna, vol. xcvi.
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mere pinch of ammonium fluoride and heating has to be
repeated usually five or six times.
When this has been
done, and the whole process does not take up more than
about eight minutes, the silicate will have been sufficiently
decomposed to admit of the sure identification of the
bases present.
The assay, after being heated strongly for an instant to
drive off the last fumes completely, is now transferred to
a small flask containing enough hydrochloric acid (about
40 p.c. solution) to cover it to the depth of about one inch.
The acid liquid in which the assay is immersed is next
evaporated rather more than one-third way down, and is
then, after cooling a little, filtered off. The clear filtrate is
now ready to be subjected to the ordinary methods of wet
way examination for bases. Traces of lead, silver, and
mercury may be found in the usual way in the undissolved
assay residue.
It is sometimes useful to examine also
any flame colourations which this residue may give, by
means of the spectroscope.
The author has by the above method found a ready and
rapid means of distinguishing between the different species
of felspar, mica, garnet, &c., &c.
Zircon (zirconium silicate), which is generally not well
decomposed by other methods, undergoes complete, or
almost complete, decomposition when treated exactly as
stated above.
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Report on the Composition and Quality of Daily
Samples of the Water Supplied to London
for the Month ending November 30TH, 1888.
By WILLIAM CROOKES, F.R.S.;
WILLIAM ODLING, M.B., F.R.S., F.R.C.P.,
Professor of Chemistry at the University of Oxford;

The usual methods employed in the laboratory to bring

about the decomposition of insoluble silicates for the
purpose of qualitative (and quantitative) analysis, are in the
author’s opinion unsatisfactory, for the following among I
other reasons:—First, while most of the methods are fairly 1
sure, all of them are slow ; second, a few of the modes,
besides being slow, are uncertain ; and third, even after
the necessarily long time wasted in the preliminary work
of decomposition, traces of at least the important alkali,
potash, and several other bases, such as berylla, &c.,
cannot generally be satisfactorily identified.
In view of the above objections, particularly that of the
tardiness of the processes involved, the author was led to
adopt, after very considerable modification, the method of
heating with solid ammonium fluoride, which was, he
believes, first proposed by Bunsen, but afterwards strangely
neglected by him and his followers, and by the chemical
fraternity generally.
The modified process of decomposition of silicates by
means of ammonium fluoride referred to is briefly stated
and explained below by the author, who has used it for
the last year with unbroken success while assisting in the
work of teaching the practical geology and mineralogy
classes of the University of Edinburgh.
A small, thin, and roughly circular layer of solid
ammonium fluoride is placed on the bottom of a clean
platinum crucible or on a clean piece of platinum foil. A
little—say as much as will lie on a threepenny-bit—of the
finely-powdered mineral or artificial silicate is now placed
on the top of the thin layer of ammonium fluoride so as to
cover it completely. The platinum foil or crucible is now,
by means of the ordinary mouth blowpipe, heated until
most of the ammoniacal fumes have gone off.
The
hydrofluoric acid fumes, in passing through the layer of
silicate above, promote its rapid decomposition.
When
the fumes have nearly ceased to come off, another portion
—a mere pinch—of ammonium fluoride is added to the
top* of the silicate layer and pressed down into it, and
beat is applied again until, as before, the fumes have
almost stopped coming off.
This operation of adding a

and C. MEYMOTT TIDY, M.B., F.C.S.,
Professor of Chemistry and of Forensic Medicine at the London
Hospital; Medical Officer of Health for Islington.

To General A. De Courcy Scott, R.A.,
Water Examiner, Metropolis Water Act, 1871.
London, December 6th, 1888.
Sir,—We submit herewith the

results of our analyses
of the 182 samples of water collected by us during the past
month, at the several places and on the several days indi¬
cated, from the mains of the seven London Water Com¬
panies taking their supply from the Thames and Lea.
In Table I. we have recorded the analyses in detail of
samples, one taken daily, from November 1st to November
30th inclusive.
The purity of the water, in respeCt to
organic matter, has been determined by the Oxygen and
Combustion processes; and the results of our analyses by
these methods are stated in Columns XIV. to XVIII.
We have recorded in Table II. the tint of the several
samples of water, as determined by the colour-meter
described in a previous report.
In Table III. we have recorded the oxygen required to
oxidise the organic matter in all the samples submitted
to analysis.
Of the 182 samples examined during the month, the
whole were found clear, bright, and well filtered.
Despite the swollen and unfavourable state of the rivers
during the past month, the condition of the water supply
to the Metropolis, derived both from the Thames and the
Lea, has continued excellent. It is the admitted character
of river-derived water to vary in composition, although
for the most part within a very small range, from week
to week, and month to month ; and although it is satis¬
factory to know that during times of heat and drought,
when the maintenance of a high standard of excellence in
drinking water is more especially called for, the state of
* It would be better of course if the ammonium fluoride were placed
below the silicate, but this is often not very conveniently accom¬
plished.
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the river as a source of supply is at its best, it is hardly
less satisfactory to observe, by means of adequate storage
reservoirs and filter-beds, how slight, for the most part,
is the influence, upon the water-supply, of the less favour¬
able condition of the river prevailing in rainy seasons.
Although somewhat reduced by the results recorded
during the month of August, the mean standard of purity
for the four preceding months was decidedly high ; and
notwithstanding the altered condition of the river during
the past month, in only one particular do the results ob¬
tained differ appreciably from the mean results of the
previous four months; and that particular, namely, the
degree of freedom from colour-tint when subjected not to
mere inspection, but to the exaCt determination afforded
by the colorimeter, not one of any weighty significance.
As regards the proportion of organic matter present as
measured by the determination of the organic carbon, the
mean result for the month furnished by the Thamesderived supplies, was 0-164 part of organic carbon in
100,000 parts of the water, as against a mean of 0-159
part for the previous four months; during which time,
moreover, the maximum proportion met with during the
past month, or 0-191 part in 100,000 parts of the water,
was in several instances attained and exceeded. In the
case of the East London Company’s water derived from
the Lea, the difference was in the same direction and to
a similar insignificant extent, the mean amount of organic
carbon for the month being 0-155 part in 100,000 parts of
the water, as against a mean of 0-148 part for the previous
four months.
We are, Sir,
Your obedient Servants,

of sensitometer 22.
The method used in staining the
plates and in the preparation of the dye is substantially
the same as that employed by J. B. B. Wellington,* and
is as follows :—
Fifteen grains of cyanine are gently heated (over a
steam-bath) for from thirty to forty minutes in combination
with 1 oz. of chloral hydrate and 4 ozs. of water.
The
whole mixture should now be stirred vigorously. While
this operation is going on, 120 grains of sulphate of quinine
are dissolved by heat in a few ounces of methylated
spirit. (If methylated spirit cannot be obtained, a solu¬
tion of go per cent alcohol and 10 per cent wood-spirits
will answer perfectly well.)
One ounce of strong aqua
ammonia is now slowly added to the cyanine mixture
above.
Violent ebullition takes place immediately,
chloroform being evolved, and cyanine is deposited in a
soluble form on the sides of the vessel.
The mixture is
allowed to settle for a few minutes, and then the super¬
natant liquid is decanted off very slowly, care being taken
not to detach any of the cyanine that is formed on the
sides.
To the remaining cyanine, three or four ounces of
methylated spirit are added to dissolve the cyanine; the
quinine solution is then added; and to the whole more
methylated spirit, until the whole mixture measures from
eight to nine ounces.
This solution constitutes the
“ stock ” solution, and should be kept away from all light,
as it is very apt to become decomposed.
All of the above operations should be conducted in as
little light as possible; the following staining and drying
processes should be conducted in absolute darkness.
To thirty ounces of water are added i£ drachms of the
cyanine
stock solution ; the graduate that contained the
William Crookes.
cyanine is now washed out, ij drachms of strong aqua
William Odling.
ammonia are added, and the whole mixture is stirred
C. Meymott Tidy.
vigorously. Into this bath two or three plates, or half a
dozen strips, can be dipped at once. They should be left
there about four minutes ; meanwhile, the tray containing
PHOTOGRAPHY OF THE LEAST
the plates should be rocked continuously, so as to ensure
a uniform aCtion of the dye.
REFRANGIBLE PORTION OF THE SOLAR
This bath, after having been used once, should be
SPECTRUM*
thrown away, as the aCtion on a second batch of plates
By J. C. B. BURBANK.
would be weak and imperfect.
The plates can now be
drained, dried, and used. While developing, I was careful
to exclude all lighf whatever, although I think it possible
It has been stated by eminent authorities, that the process
that the plates may be developed safely in a dark greenish
of staining dry plates with various dyes is not applicable
yellow light. The developer used was a pyro, and potash
to the photography of the invisible rays beyond the red of
developer of (generally) normal strength.
the solar speCtrum. To test this question I have under¬
In the first experiments the speCtrum was produced by
taken a series af experiments with the dye cyanine. This
a Rowland flat diffraction grating, mounted on a spectro¬
dye has of late come into considerable prominence in
meter circle. This grating contained 17,000 lines to the
photography, owing to its orthochromatic effect when
inch. The observing telescope of the spectroscope was
mixed with other dyes, such as chinoline-red, azaline,
replaced by a camera and lens.
erythrosine, and eosine.
Certain photographs were also taken by means of a
It was discovered by Greville Williams, an Englishman,
Rowland concave grating of 14,500 lines to the inch, and
in 1861, but did not come into much prominence until
of 21 ft. 6 in. radius of curvature. With this grating, the
the year 1884, when its usefulness as a sensitiser became
amount of light being less and the dispersion greater than
more apparent. The dye is easily decomposed by light,
in the former cases, the exposure had to be increased.
and even in the dark both its solution and the plates
In all of the experiments ruby-red glass screens were
coated with it are apt to become decomposed if kept for
used in order to cut out all of the more refrangible part of
any length of time. Alone, it has been found very useful
the underlying speCtrum. In some cases a weak solution
to sensitise plates for the orange and red portions of the
of iodine in carbon disulphide was used with good effect.
speCtrum.
No experiments have to my knowledge been
No difficulty was found in photographing from the A
made upon the effect of heat rays upon cyanine plates.
line to wave-length 9900, or to the limit assigned by
The direCt aCtion of absorbents in the infra red has not,
Abney as the limit of the diffraction speCtrum. None of
hitherto, been tried with any success; moreover, it has
the lines were reversed. A special study of the A group
been stated by so eminent an authority as Captain W.
was made, photographs being taken at different seasons
De W. Abney that it was impossible to make plates
in order to see if any changes in the remarkable group of
sensitive to any rays below the A of the solar speCtrum
lines constituting the A group could be noticed.
No
by means of the addition of dyes to a film.
It is true,
existing map represents this group correCtly. Employing
however, that Major Waterhouse has succeeded by means
the second speCtrum produced by a concave grating, 52
of turmeric in obtaining evidence of the existence of a few
lines were observed between wave-lengths 7100 and 8000.
lines on the less refrangible side of A, but in all cases
In the same space Abney records only 24 lines. Between
except one these were reversed.
the head of A and the tail of A, the latter being the
The plates employed were made by the M. A. Seed Co.
* Contributions from the Jefferson Physical Laboratory.

* See “ Anthony Photographic Bulletin,” December 24, 1887.
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single line before the series of doublets begin which is so
characteristic of the A group, my photographs show 17
lines. These photographs were taken in June between ten
and one o’clock.
These results are of special interest when we consider
that Abney has said in a Bakerian Ledure, “ As a result
of these experiments I can confidently state that in no
case did the addition of a dye cause any chemical effed
to be produced by the rays below A of the solar spedrum,
nor has Vogel claimed that they do.”
It is interesting to note that Abney is led to believe
that the photographic adion, which has been noticed
hitherto, by the use of dyes as sensitives, can be attributed
to a certain adion of nitrate of silver on organic matter.
This effedt is a bleaching one, and only the more fugitive
dyes can produce it.
We are led to conclude from
Abney’s paper, that he believes that only a chemical effeCl
produced in a specially prepared emulsion can be used to
reproduce the infra red rays.
After many experiments
he succeeded in producing such an emulsion. The colour
of this verged upon the blue.
Since the colour of plates
stained with cyanine by the process I have described is
also blue, there may be some physical significance in this
resemblance.
My experiments show that a specially prepared emul¬
sion is not necessary for the photography of the infra red
region. The chemical theory advanced by Abney, there¬
fore, seems to need revision.—Proceedings of the American
Academy of Arts and Sciences.
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OF
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By F. P. DUNNINGTON.

In explanation of the transfer of compounds of manganese’
which has taken place in the formation of geological
deposits, the only agency mentioned in works on chemical
geology as taking prominent part is that of carbonated
water, forming the soluble manganese bicarbonate. Dr.
Bischof remarks! :—“ With regard to the formation and
alteration of manganese spar, the same relations obtain
as in the case of iron spar.” However, Fresenius has
shown! that bicarbonate of iron and of manganese are
obtained under different conditions. There is possibly a
hint of the formation of manganese sulphate given by
Karsten,§ but it is not definitely mentioned.
I propose in this article to call attention to the proba¬
bility that manganese sulphate has taken a very important
part in the formation of deposits of manganese ores.
Bunsen’s analytic method for the valuation of man¬
ganese ores is based upon the fad that an acid solution
of a ferrous salt will dissolve the higher oxides of man¬
ganese, with the formation of a corresponding amount of
a lerric salt. Having observed the promptness with which
such solutions are effected, I was led to make some
examination of the adion of similar solutions upon cornpad forms of oxide of manganese, and further, to ascertain
some of the conditions under which solutions of ferrous
sulphate, ferric sulphate, and manganese sulphate are
decomposed. With this in view the following experiments
were made:—
1. There was prepared a solution of ferrous sulphate
and sulphuric acid in such proportions as would result
from the oxidation of iron pyrites and solution in 25 parts
of water. In 500 c.c. of this solution alump of crystallised
pyrolusite was suspended near the top of the liquid for
forty-eight hours, resulting in dissolving a thickness of
*
t
J
§

From the American Journal of Science, vol. xxxvi., Sept., 1888.
“ Chem. and Phys. Geol.,” vol. i., p. 57, Trans. Cav. Soc.
Loc. cit., vol. iii., p. 531.
Loc. cit., vol. i., p. 160.
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o'8o4 m.m. (as calculated from the specific gravity of the
mineral, area of the surface exposed, and loss of weight):
a rate of solution equivalent to 6 inches in one year.
2. A lump of compad psilomelane was similarly sus¬
pended in the acid ferrous solution, and a thickness of
o-5o6 m.m. was dissolved in forty-eight hours, equivalent
to 378 inches in one year. In each of the foregoing ex¬
periments a corresponding amount (45 and 12 per cent of
the total) of the ferrous salt was converted to ferric.
3. A glass tube 3 c.m. in diameter and 20 c.m. in
length, contradted at one end, was filled with a mixture
of coarse powders of psilomelane, 75 grms., disintegrating
pyrites (from Marienburg near Bonn), 100 grms., and glass.
Through this tube two litres of water were allowed to
percolate in the course of twenty-four hours, and in the
liquid was found manganese sulphate, 7 grms., ferric sul¬
phate, i-45 grms., and sulphuric acid, 4-34 grms.
4. Through the above filled tube two litres more of
water were similarly passed, and this dissolved of man¬
ganese sulphate, o-i54 grm., ferric sulphate, 007 grm.
5. Through the above filled tube two litres more of
water were passed, while a continuous current of air was
drawn through the tube; this dissolved of manganese
sulphate, o-2g2 grm., with about 0^07 grm. of ferric sul¬
phate.
6. The glass tube was then re-filled, as at first, but
using a bright granular pyrite (from Louisa Co., Va.).
The current of air was kept up, and two litres of water,
dropping at a uniform rate, were passed through the tube
in the course of twenty-one days ; this dissolved of man¬
ganese o’ogS grm. and no iron, while a small amount of
ferric hydrate was formed and remained in the tube.
7. A neutral solution of ferrous sulphate digested cold
with manganese carbonate, air being excluded, no change
takes place; but when heated to ioo° C. for two hours,
considerable manganese sulphate and ferrous carbonate
were formed.
8. Ferric sulphate solution reads immediately upon
manganese carbonate, forming manganese sulphate,
ferric hydrate, and carbonic acid.
q. By reason of the fad, which is familiar, that ferrous
sulphate solution is rapidly oxidised when exposed to the
air, we find that when it is in contad with manganese
carbonate, in the presence of air, the manganese car¬
bonate is decomposed, forming manganese sulphate, &c.,
as above.
10. A neutral solution of ferrous sulphate with calcium
carbonate, sealed in a tube under carbonic acid, was
heated to 100° C. for two hours ; mutual decomposition
took place, forming ferrous carbonate and calcium sul¬
phate.
11. Ferric sulphate solution reads immediately upon
calcium carbonate, forming calcium sulphate, ferric
hydrate, and carbonic acid.
12. Ferric sulphate solution digested cold or hot with
powdered manganese oxide was not altered.
13. Ferric sulphate solution was digested cold for nine
days with sawdust and powdered psilomelane ; consider¬
able manganese sulphate was formed.
14. Manganese sulphate solution is not altered by ex¬
posure to air, but when so exposed, and also in contad
with calcium carbonate, manganese oxide is gradually
formed.
15. Manganese sulphate solution, digested cold with
calcium carbonate in a sealed tube, is not altered ; when
heated, it is feebly affeded, a little manganese carbonate
being formed.
In view of the foregoing observations and results, it
appears possible that many deposits of manganese in
calciferous rocks owe their formation to the adion of
solutions of sulphates, and possibly an illustration of such
adion is presented in the manganese deposits of Crimora,
Augusta Co., Va., which occur under the following con¬
ditions.
In the Shenandoah Valley, the upper portion of
formation I. (Rogers) is composed of shales which are

CDEe“!C28?i888WS’}

CiycuIciy PolaYisation of CeYtain TaYtYate Solutions.

well decomposed to a great depth, interspersed with re¬
maining calciferous ledges, and as they pass westward
these alternate with, and are succeeded by, ledges of
siliceous limestone. In these decomposed shales, we find
pure neutral iron ores, free from manganese, and
associated with them there are manganiferous limomtes
and also psilomelane of high grade, frequently appearing
to have grown in similar condition, and sometimes the
same mass is composed in part of manganese and in part
of limonite. South of the Potomac, no pyrites is visible
in these shales, possibly owing to the great depth to
which they have been decomposed ; but at Harper’s Ferry
the iron ore lying in the same geological horizon has been
worked down until compact pyrites has been reached.
The presence of the pyrites in the latter renders it
probable that it did exist extensively in the shales above
described.
Assuming that pyrites did thus exist, generally dis¬
tributed, we might expedt a deposition of ores to have
occurred in some such manner as the following.
Where pyrites has been deposited and subsequently
has been exposed by reason of erosion, the outcrop is
gradually converted into limonite by weathering, and the
acid solution of ferrous sulphate, which sinks into the
underlying deposits, must carry with it all manganese
associated with the decomposing sulphide, also that in
any disintegrating silicates and such as is distributed
through the soil in the form of oxides or carbonate. As
this solution is exposed to the air or meets with calcium
carbonate, it will lose iron, the calcium carbonate re¬
moving all free acid, and an excess of the latter rock will
remove all iron from the solution as ferrous carbonate,
while the manganese sulphate would remain in solution
until exposed to both air and calcium carbonate at the
same time. Of course, the deposition of either iron or
manganese oxides from solutions of sulphates by adtion
of calcium carbonate results in the formation of calcium
sulphate, which is carried away in solution in the water;
so that the calcium is either wholly or in part removed
from the strata in which such deposits are formed, and
we would expect to find only occasional ledges remaining,
as we find in the vicinity of the Crimora deposit.
An additional argument for the transportation of man¬
ganese as sulphate rather than bicarbonate lies in the
great depth at which some deposits of manganese are
found; for the bicarbonate would deposit oxide of man¬
ganese, wherever exposed to the air, while the sulphate
would, where calcium carbonate had been previously re¬
moved, need to penetrate to a greater depth before
reaching the conditions for its deposition. Moreover, the
fabt of the concentration of the manganese in masses
rather than its general distribution through the decom¬
posed shale would indicate that some condition additional
to the exposure to oxygen had determined its deposition.
It is also to be noted that after all sulphur is removed
from the overlying strata, the subsequent action of car¬
bonated water might then occasion some transfer and re¬
distribution of the previously formed deposits.
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The same chemist and others have shown the effedts of
adding various substances to sugar solutions.
In most
cases a decrease in the specific rotation was found.
Under certain circumstances the addition of an in¬
organic substance converts an inactive organic body into
an active one, as in the case of mannite when in solution
with alkalies, weak acids, and several neutral salts. Under
still other circumstances the rotation of an adtive body
can be very greatly increased by the addition of certain
inactive ones, as is well illustrated by Gernez (Berichte
der Deutschen Chem. Gesell., xx., Ref. 251) in his experi¬
ments on mixtures of tartrates with molybdates, arsenates,
tungstates, &c. He found, for instance, that the addition
of NH4Mo04 to a solution of tartaric acid increased its
rotation about fifty times.
This subjedt is one of great practical interest as well as
of scientific importance, and it seemed to me that further
investigation on the rotation of the tartrates must yield
results of some value.
The following pages discuss results obtained with solu¬
tions of Rochelle salt in an investigation begun above a
year ago, and which is still in progress.*
Apparatus and Methods.
In my experiments I employed a new model Laurent
instrument made by Schmidt and Haensch, and used with
this polarisation tubes 200 and 220 m.m. in length,
surrounded by a water-jacket. The tubes were carefully
measured and were found to differ so slightly from the
given length (less than 0-05 m.m.) that I employ the
whole numbers instead of introducing a fraction in the
calculations,
By means of suitable appliances the
temperature of the solutions under examination was kept
within 0-2° of 20°, as shown by a delicate thermometer.
In most cases, however, this extreme accuracy in the
control of the temperature was not necessary, as the
variations caused by change of temperature were very
small. In each test a dozen or more readings were made
for each position of the analysing Nicol, and on the two
verniers 1800 apart.
The instrumental error was almost
inappreciable to begin with, and disappeared entirely by
taking a mean of all the readings.
At a temperature of 2oc a solution of tartaric acid con¬
taining 15 grms. in 100 c.c. showed a specific rotation
[ajD = i3’03o.
This is diminished when the solution
contains free mineral acids, and is also much diminished
when certain neutral salts are added.
With a solution
containing 15 grms. of tartaric acid and 8 grms. of sodium
chloride, I found the specific rotation less than one-half
as much as before, viz., [a]D = 6'i6°.
If, instead of starting with tartaric acid, a neutral
tartrate be taken and various salts added, quite different
results are obtained. In the first place, the change in the
specific rotation is much less than when the acid is used,
and besides this the nature and amount of the change is
characteristic of certain groups of salts. These points are
shown below.
At the outset I prepared a quantity ox pure Rochelle
salt, sufficient for all experiments contemplated, and
determined the rotation with five solutions containing
exactly 5, 15, 25, 35, and 45 grms. in 100 c.c., measured
at 200 C.
The results of these tests are given in the table, the
specific rotation being calculated from the formula—

By J. H. LONG.
The change in the circular polarisation of a solution of
an adtive substance by admixture with an inactive one
has been studied in several cases.
Muntz found, for
instance, that the specific rotation of cane-sugar for a
concentration of 20 grms. in 100 c.c. changed from [cs]d
= 66'5° to [a]D = 66'3° by addition of 5 grms. of NaCl,
and to 6i‘Oc by addition of 20 m.grms.
* American Journal of Science, vol. xxxvi., Nov., 1888.

in which a is the observed angle of rotation, L the length
of the tube containing the solution in m.m., and C the
concentration of the solution, that is, the number of grms.
in 100 c.c.
* This investigation was begun before tne work of Gernez came to
my notice, and belore the publication of recent papers by Landolt
(Berichte, 1888, p, 191), in which reference is made to the behaviour of
certain tartrates. A second paper will deal with other tartrate solu-

ions.
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T.

20°
20°
O
O
0*

20°
20°

L.

M.m.
200
200
200
200
200

C.

Sp. gr. (oT ).

5
15

1 '0261
1-0739
1 *1202
1-1655

25

35
45

I-2100

a.
2-214°
6-650°
11-058°
15-493°
19-854°

[«j.

22-14'
22-l6‘
22-12'
22-13'
22’06‘

Grms.

NaCl.
NaCl.
NaCl.
NaCl.
NaBr.
NaBr.
NaBr.
NaBr.
Na2S04 (anhyd.)..
N ci2S04
jj
••
N s2S04
j)
••
N a2S04
jj
••
NaN03.
NaN03.
NaN03.
NaN03.
Na2HP04-i2H20
Na2HP04-i2H20
Na2HP04-i2H20
Na2HP04-i2H20
N328203*51120
Na2S203‘5H20
Ncl2S203*5 H2O
N32S203*5H20
NaH2P02-H20
NaH2P02-H20
NaH2P02-H20
NaH2P02-H20

.
.
.
.

••
..
..
••

..
..
..

..

NaC2H302*3H20
NaC2H302*3 H20
NaC2H302*3H20
N3C2H302*3H20

•
•
•
.

5
10

15
20

Observed
rotation

Specific
rotation

a.
0

M.
O

8-719
8-483
8’2i8
7 900

2I-8o

21-21
20-54

Deviation
from
Normal.

O
-0-30
— o-8g
-1-56

15
20

8-558
8-440

I9-75
2I-89
21-67
21-40
21-10

5

8-669
8-526
8-376
8-200

21-67
2I-32
20-94
20-50

-o-43
— 0-78
— i-i6
— i-6o

xo

8-688
8-604

15
20

8-426

21-72
21-51
21-29
21-07

-0-38
-o-59
— o-8i
-1-03

20

8-765
8-721
8-675
8-630

2i-gx
21-80
21-69
21-58

— o-ig
-0-30
— 0-41
-0-52

21-86
21-53
21-24
20-91

— 0-24
-0-57
— o-86
-i-ig

21-90
21-44
20-90
20-32

— 0-20
— 0-66
— 1-20
— 1-78

21-95
21-70
21-41

— 0-40

5
xo

IO

15
20

5

5
10

15

8757
8-668

8-514

5

8-744

10

8-6ii

15
20

8-497

5
10
15
20

8-761

5
10

8-782
8-68i
8-566
8-450

15
20

8-365
8-575
8-360
8-127

21-12

Na2W04 (anhyd.).
LiCl (anhyd.)

The specific rotation appears to be practically constant
with the varying concentration, and the change in the
angle of rotation by variation of temperature is in¬
appreciable as I found by observing several of the solutions
when heated to 350. Krecke found (Arch. Neerland., vii.,
202), with a Rochelle salt solution containing 20 grms. in
100 c.c., the specific rotation [ci]d = 22-42° at 25° C.
For
a solution containing 10771 grms. of the anhydrous salt
in 100 c.c., Landolt found (Berichte, vi., 1073) [a]D = 29-67°,
which is equivalent to 22-09° for the crystals.
This is practically the same as I obtained in the table
above, and as I found it in numerous other tests carefully
conducted I am inclined to think it is the true specific
rotation. In what follows I will take 22,i° as the constant
at 200.
For each one of the following tests I took 20 grms. of
the Rochelle salt and dissolved it in a narrow-necked flask
graduated to hold 100 c.c. at 20°.
Then the amount of
the inactive salt was added and water enough to nearly
reach the mark. After shaking, the flask was brought to
the right temperature by suspending it in a large vessel of
water kept at 20°.
A little distilled water having the
same temperature was added, and this was continued
until, after shaking, the mark was just reached.
The
limit of error here is about one-twentieth of one per cent.
The solutions so made were then used in the polariscope. In all the experiments here given the temperature
was kept at 20° and the 200 m.m. tube was employed.
The following table embraces the results obtained :—
ormula and amount of inaftive
salt added to 20 grms,, of
KNaC4H406.4H20 in 100 c.c.

Formula and amount of inactive
salt added to 20 grms . of
KNaC4H406-4H20 in 100 c.c.
Grms.
Na2B407-ioH20 ..
10

-2-35
— 0-21

Deviation
from
Normal.
O
— 0-28

20-69

-x*4i

6-752

8-172

20-43

—1-67

5

7-469

18*67

-3*43

5

9-088
9*140
9-228

2272
22-85
23-07

9’372
9-087
9-123
9-172
9-244

23*43
22-72
22*81
22-93
23-11

+ 0-62
+ 075
+ 0-97
+ i*33
+ 0-62
+ 0-71
+ 0-83
+ x-oi

8-918
9-025
g-i°5
9-182

22-29
22-56
22-76
22-95

+ 0-19
+0-46
+o-66
+ 0-85

5

8-986

10

9‘104
9*239
9*387

22-46
22-76
23-10

+0-36
+ 0-66
+ 1-00

23*47

4-i*37

22-48
22-58
22-69
22-83

+ 0-38
+ 0-48
+ 0-59
+073

22-52
22-73
22-90
23-12

4-0-42
4-0-63
+ o-8o
+ 1-02

KBr.
KBr.
KBr.
KBr.
K1.
K1.
K1.
K1.
kno3.
kno3.
kno3.
kno3.

••
••
••
••

Specific
rotation
M.
O
21-82

8-276

KC1.
KC1.
KC1.
KC1.

KC2H302
KC2H302
KC2H302
KC2H302
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10

T12S04.

KSCy.
KSCy.
KSCy ..
..
KSCy.

Observed
rotation
a%
0
8-729
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xo

15
20

5
10
15
20

5
10
15
20

15
20

5

8*994

10
15
20

9030
9-075

9*i34
9-008
9 093
9-160
9-248

••
••
••
••

15
20

K2S04 • •
••
••
k2so4.

IO

9-040
9-094

22-6o
22-73

+0-50
4-0-63

••

5

9-030

22-57

4-0-47

nh4ci.
NH4C1.

5
20

9*033
9*239

22-58
23-10

4-i"oo

NH4Br.
NH4Br.

5

8*987

15

9*093

22-47
2273

+ 0-37
4-0-63

5

9-004

22-51

4-0-41

10

9-036

22-59

4-0-49

K2C204’H20 •

(NH4)2C204-H20 .
NH4SCy

..

..

5
10

5

4-0-48

-°"43
— 0-70
— 1-oo

-0-15
— o-6g
-0-98

A simple inspection of the table shows immediately
several important points.
The addition of the sodium
salts without exception causes a decrease in the rotation,
which is greater as the amount of inactive salt is increased.
The behaviour of the thallium salt is interesting; here a
remarkable change is produced.
Experiments now in
progress promise to throw some light on the action of
thallium compounds in parallel cases.
The addition of
potassium and ammonium salts without exception
increases the specific rotation.
This deviation becomes
greater as more of the inactive salt is added.
We have
here a remarkable difference between the sodium,
thallium, and lithium compounds on the one hand, and
the potassium and ammonium compounds on the other.
These peculiarities may sometimes be applied in the
quantitative analysis of salt mixtures. These characteristic
points and the amount of variation can be most
conveniently shown by curves in which the abscissas are
the amounts of inactive substance in solution with 20
grms. of Rochelle salt and the ordinates the specific
rotation of the mixture, or better, the deviation of this
from a simple water solution of the tartrate.
I have drawn curves on this plan.
Some of them are
practically straight lines which can be represented by a
simple equation of the form [a] = (a)0 + Ag-, in which g is
the amount of inactive substance in solution, and (a)0 the
calculated rotation when g = o.
It might appear that
this value should be the same as that observed for the
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pure tartrate solution, but I think that does not necessarily
follow.
In the other cases the observations lead to a curve as
expressed by [a] = (a)0+A.g+Bg'2, in which the letters
have the same meaning as before.
From the first three solutions containing potassium
nitrate I have calculated according to this—
[a] = 22’2o°+o,048g-+o,ooo8g-2.
I have not thought it necessary to find an interpolation
formula for all the solutions.
It is evident that they
intersedt the base line at g = o only in a few instances,
and the deviations are usually greater than could be
referred to errors of observation. .
As mentioned above, the addition of a potassium salt
increases the rotation, while sodium salts diminish it. The
numbers as given seem to show no relation beyond this.
However, if instead of giving the rotation for solutions
containing equal weights of adtive and inadtive substance
they be calculated for equal numbers of molecules in
solution, the results obtained show certain regularities
which must be more than accidental.
These desired
values can be obtained readily and accurately by graphic
interpolation, and in the following table they were so
derived.
[a]. When for i molecule of tartrate i, 2, or 3 molecules
of inactive substance are present.
Formula of salt.
1 mol. 2 mols. 3 mols.
21*41 20-99
NaCl.
NaBr.
21-42
21-41 2I*i6
NaN03
..
..
Na2S04
..
..
20-49
Na2HP04.i2H20 ..
21-40
(For \ mol.
Na2S203.5H20 • •
.. 21-07
= 2I’6l).
(For ii mol.
NaH2P02.H20..
..
21-67 20-92
= 21-41).
N aC2H302.3 H2Q
..
21-72 21-16
KCl.
KBr.
KI
.
KN03
..
..
KSCy.
KC2H302 ..
..
K2S04
.•
.•
NH4C1
..
..
NH4Br
..
..

..

..

2273

22-88
23 "oo
23-09
23-07
22-66
22-87

23-14
V

22-82
23-25

22-79

22-54

22-67
22-70

22'8l

We see from the above that the specific rotation in
presence of two molecules of NaCl, NaBr, NaN03, or
one molecule of Na2HP04.i2H20, or
molecules of
NaH2P02.H20 is very nearly the same, 21-41°.
In presence of one molecule of Na2S04 it is a little less,
while for NaC2H302 and Na2S203 no simple relation is
apparent.
Two molecules of KBr, KC1, KI, KNOs, and KC2H302
exert nearly the same influence ; one molecule of K2S04
gives a smaller value, while KSCy is irregular.
Roughly, it appears that the potassium salt molecules
increase the rotation in about the same proportion that
the sodium salts diminish it.
The explanation of this
may not be immediately apparent.
Cases similar to those observed in the experiments of
Gernez, referred to above, have been explained by the
hypothesis of Biot according to which loose combinations
are formed between the adtive and inadtive substance
having a rotation different from that of the former. Gernez
has given the composition of some of these molecular
combinations.
The case in hand, however, is somewhat
different. If we could assume here an adtion of mass by
which on addition of potassium salts the solution would
be made to contain neutral potassium tartrate, and on
addition of sodium salts neutral sodium tartrate, then the
disturbance could be partially explanined. According to
Landolt (Ber., vi., 1073), the specific rotation of neutral
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potassium tartrate, calculated as anhydrous, is 28-48,
while that of the neutral sodium salt is 30-85. However,
if instead of taking equal weights as our basis we take
equal numbers of molecules, we obtain the following
values representing the molecular rotation of the three
Salts_
K2C4H40q = 64-42
KNaC4H4C>6 = 62-34
Na2C4H40g = 59*85
from which it is apparent that the conversion of 20 grms.
of Rochelle salt into the neutral potassium tartrate
would give a solution with increased rotation, while con¬
version into sodium tartrate would give a solution with
diminished rotation. On this assumption the change can
be accounted for in part, but only in part.
Taking the
rotation for the mixture of 20 grms. of KNaC4H406.4H20
with 20 grms. of KC1, given in the table above, we have
a = 9‘372°. Now, considering this as produced by 16-03
grms. of K2C4H406—the equivalent of 20 grms. of
KNaC4H406.4H20—we obtain a specific rotation—
[a] =29-23°.
which is too much, Landolt’s value being 28-48.
In the same way, taking the rotation a = 7-900° found
for the solution containing 20 grms. of KNaC4H40g.4H20
and 20 grms. of NaCl and supposing this rotation produced
by 13-76 grms. of Na2C4H406, we find the specific rotation
[a] =28-70,
which is too low, or, in other words, too great a reduction,
Landolt’s value being 30-85.
It will be seen, however, that the rotations found for
the mixtures of the tartrate with the equivalent of two
molecules of the simpler inadtive salts give numbers which
agree with Landolt’s values. This is probably more than
a mere coincidence. I am at present making a somewhat
closer study of it.
The above mentioned hypothesis, while not adequate
to explain fully the difference in behaviour between the in¬
adtive salts added to the tartrate, is still worthy of con¬
sideration, I think. In the further progress of the work
I shall test it fully.
The phenomenon is evidently a
complex one, and the Istudy of the behaviour of other
double tartrates must be made before it can be thoroughly
understood,
Preliminary experiments indicate that the double tar¬
trates containing thallium or antimony will well repay
investigation. The necessary material for such a study
is now in course of preparation by an assistant in my
laboratory, and with this I hope to be able to throw more
light on the subjedt.

NOTICES OF BOOKS.
A Correlation Theory of Chemical Action and Affinity. By
T. Wright Hall, M.D.
London: Remington and
Co.
That a complete chemical theory cspable of harmonising

and interpreting the readtions which we encounter is still
lacking must be conceded, though signs of a converging
movement towards that goal are not wanting.
Nor do
we know that, however difficult, it would, as Dr. Hall
thinks, be unpopular. We at least may venture to declare
that any theory or instalment of a theory promising to
solve the fundamental problems of the science will en¬
counter at our hands, not the pillory, but a friendly
greeting.
But it must above all things be clearly intel¬
ligible. Neither the author of such theory nor any of his
critics must be able to turn round and charge us with
misinterpretation. Above all the new theory must legiti¬
mate itself by enabling us to understand and to predidt
phenomena.
Dr. Hall’s work seems to us deficient in
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both these respedls. The theory is nowhere stated plainly,
and totidem verbis as a proposition to be proved, nor is it
given in conclusion as an inference to be drawn. The
reader may pick out a meaning—perhaps the right one—
if he is able to understand every sentence of the book
from beginning to end.
The author, in his preface and elsewhere, seeks to show
a difference between the chemistry of our laboratories and
the chemistry of the universe. He writes :—“ The leading
Themes in this Chemical Philosophy are—Gravity and
Fire as Molecular Forces; and Matter's Form and Mat¬
ter’s Plasticity to those Forces. In our Chemical Philo¬
sophy, therefore, we do our little but our best to enthrone
the cosmical, the enduring Chemistry of Nature, beside
and above the local, the passing Chemistry of Art.
In
other words, I have tried to view Chemistry and its Forces
and its Actions not only locally in piecemeals and in
laboratories.” Elsewhere he sneers at “ the tiny Labora¬
tories and the tinier Atoms and Molecules ” as being
insignificantly small and weak and as unfit to be the sole
centre of chemical Phenomena and Thought.”
But what evidence have we of the existence of two
chemistries ? What reason have we to suppose that,
could we operate with quintillions of tons of matter
instead of with milligrammes, we should meet with dif¬
ferent readtions ?
Dr. Hall seems to consider that solidity, not gaseity,
is the original state of all matter, even of nitrogen
and oxygen.
He argues that “ gaseity is given
to air and most specially to the nitrogen air and to the
oxygen air not only by heat but by very great heat force
indeed, since very great cold is needed to cool these airs
of their heat.” Surely a strange reasoning !
On page 118 we read:—“The difference of charcoal
from the diamond is so great that it warrants the
assumption that charcoal would adually become sulphur
if you changed its character befittingly.” There is much
virtue in an if. But, seriously speaking, let Dr. Hall once
effedt this transformation and we will proclaim him no
sciolist, but the foremost chemist of the age !
Elsewhere we find cold spoken of as something other
than a degree of heat, low in reference to our feelings or 1
to our general experience.
The author in this strain
writes :—“The heat that is in oxygen will not burn man;
the very great cold that is in carbon will not frostbite
man.”
Dr. Hall takes chemists to task for “ speaking dis- >
respedfully” of nitrogen as “azote,” “ chokestuff,” a
mere diluent of oxygen. But he must be aware that,
save in these expressions, the value of nitrogen as one of
the main essentials for the manifestation of life is fully
admitted. We have heard it maintained that nitrogen
had better be called “ zote ” than ‘ ‘ azote.”
We are told that certain “ high-pitched cosmical
spedral forces in Dayshine and Nightshine ” are seen
“ unobtrusively gasifying and exploding daily and nightly
billions of tons of nitrogen in our air.” For this assertion
we want evidence.
The moon is said (p. 284) to be “ white hot.”
We fear that Dr. Hall can scarcely be recognised as
having contributed anything towards a theory of che¬
mistry.

other country the same service which it performs for the
British Empire. It is a marvel how such an amount of
information, so varied, so useful, and in general so accu¬
rate, can have been brought together and compressed
into a single manageable volume.
The only sedtion which seems to us in need of amend¬
ment is that relating to societies. Political leagues and
philanthropic and moral associations are mixed up with
the learned societies. It would, we think, ne a convenience
if each of these classes were placed separately. A number
of societies are omitted, which we shall not mention, as
to advertise them is by no means our business. We must,
however, regret the provincial learned societies—some of
which are of considerable importance—and the “ Society
for the Advancement of Medicine by Research ” are not
mentioned. In the case of two chartered societies, the
Institute of Chemistry and the Entomological Society,
the initials which Fellows subjoin to their names are not
given, and those for the Linnean Society are said to be
F.Z.S., instead of F.L.S.
We mention these little points, knowing that the
Editors of “ Whittaker ” aim at absolute accuracy.
Taking the book as a whole, it is an essential requisite
not merely for the “ Editor’s Table,” but for the study of
the savant and the author, and not less for the office of
the man of business.

An Almanack for the Year of our Lord 1889. By Joseph
Whittaker, F.S.A.
Containing an Account of the
Astronomical and other Phenomena, a Large Amount
of Information respedting the Government, Finances,
Population, Commerce, and General Statistics of the
British Empire throughout the World, with some
Notice of other Countries.
London: 12, Warwick
Lane.

CHEMICAL

The Asclepiad: A Book of Original Research and Ob¬
servation in the Science, Art, and Literature of
Medicine, Preventive and Curative. No. 20, Vol. v.
By B. W. Richardson, M.D., F.R.S.
London:
Longmans, Green, and Co.
In casting our eyes over this journal we notice an article
which will doubtless excite the interest of our readers.
It is an account of some carefully conducted experiments
on the respirability of hydrogen gas, its adtion upon the
animal organism, and its possible use as an anaesthetic and
a hypnotic.
The two last points are effectually decided in the nega¬
tive. Upon warm-blooded animals it has no anaesthetic
or hypnotic adtion, but proves rapidly fatal.
The fatal
effedt, according to the author, is due to the gaseous
obstruction which it places in the way of the blood in the
capillaries, as well as to the deprivation of oxygen. Hydro¬
gen does not enter into any combination with the blood,
but is held merely in mechanical suspension, from which
it is easily dislodged on exposure to the air. In cold¬
blooded animals life is suspended for a long time before
it is finally destroyed, and in insedts there is merely a
suspension of animation even after very prolonged im¬
mersion in the gas.
The remaining papers in the number before us cannot
legitimately come under our notice. The “ morphine
habit” has doubtless its interest for the physician and
the ethicist. The “ Art of Embalming ” has a value in
case of specimens which it is desirable to preserve for
future examination. If applied to the dead generally it
is simply a crime—an attempt to interfere with the circu¬
lation of matter.

NOTICES FROM
SOURCES.

FOREIGN

Note.—Alldegrees of temperature are Centigrade unless otherwise

expressed

It is a simple truism to say that Whittaker’s Almanack

Comptes Rendus Hebdotnadaires des Seances de VAcademie
des Sciences. Vol. cvii., No. 24, December 10, 1888.

still holds its pre-eminence. We have neither met with
nor heard of any annual publication in any language
which can hope to supersede it, or which does for any

The Use of Hydrogen Peroxide for Determining
the Metals of the Iron Group: 1st. Chromium.—
Adolphe Carnot. — Oxygenated water produces, in the
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solutions of the metals of the iron group, rea&ions
sometimes oxidising and sometimes redu&ive, which are
capable of utilisation in chemical analysis. The author
proposes to examine these in succession. Chromic acid
yields, with oxygenated water, a very remarkable readion,
first observed by Barreswill. It is a blue colour produced
on mixing the cold dilute solutions of the two substances.
This reaction is charaderistic as well for hydrogen per¬
oxide as for the chromates, provided that there is added
a very slight excess of a strong acid, so as to set the
chromic acid at liberty. The colour is very fugitive; it
scarcely lasts for a few minutes if the solution is nearly
neutral, and for a few seconds if it contains more than
one per cent of free hydrochloric or sulphuric acid.
Barreswill, the first discoverer, ascribed this readion to
the formation of an instable adion, but Moissan has
shown that it is due to the combination of chromic acid
and hydrogen peroxide. M. Carnot finds that when the
oxygenated water has completed its adion the chromic
acid is entirely reduced to the state of chromium sesquioxide, whilst a corresponding quantity of the hydrogen
peroxide has been decomposed.
This readion con¬
sequently furnishes a means for the volumetric determina¬
tion either of hydrogen peroxide or of chromic acid. The
best method of conduiffing the process is as follows :—
The solution of the chromate to be examined is placed in
a flat-bottomed flask and diluted with water, if needful,
to the bulk of about 50 c.c., neutralising with ammonia
or with hydrochloric or sulphuric acid, so as to leave
only a very slight acidity.
As reagent is taken the
oxygenated water of commerce diluted with 5, 10, or 20
volumes of pure water. In this state it is very stable at
common temperatures. It is dropped from a burette into
the flask containing the solution of chromate, which should
be supported above a sheet of white paper. The first drops
produce in the yellow liquid a series ol dark spots, which
soon disappear. Then the liquid takes a blue colour,
which disappears also on shaking the flask.
Finally, it
takes a green tint more or less intense according to the
proportion of chrome. We cease as soon as a drop no
longer produces a blue spot, and note the volume of the
oxygenated water consumed up to this moment. We then
operate in the same manner with a measured volume of a
solution of pure potassium dichromate of known strength,
and the comparison of the volumes used renders it easy
to find the proportion of chromic acid in the first solution.
In order that the phenomena maybe the more easily com¬
parable in the two experiments, it is well for the volumes
of the solutions and the proportions of chromic acid not
to differ too widely. The final colour should not be too
dark.
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AND

QUERIES.

*** Our Notes and Queries column was opened for the purpose of
giving and obtaining information likely to be of use to our readers
generally. We cannot undertake to let this column be the means
of transmitting merely private information, or such trade notices
as shouldlegitimately come in theadvertising columns.
Science and Art Department.—(Reply to “ Student.”)—After
separation of the inorganic bases as usual the organic acids
mentioned may be detedted as follows:—In the absence of carbolic
acid, the salicylic acid by the addition of Fe2Cl6 to neutral solution.
Divide remainder of solution into two portions; distil one with
dilute H2S04—formic and acetic acids pass over and are detedted, the
former by HgCl2 and the latter by FeaCle. In remainder of solution
the oxalic and tartaric acids, if present, are precipitated by CaCla,the
precipitate washed, and cold NaHO added; CaC4H4Os dissolves and
on boiling is reprecipitated. The CaCa04 left on treatment with NaHO
may be ignited to CaCOs and tested with HC1.
Tables for the
separation of organic acids will be found in “Jago’s Chemistry,” and
“ Jarmain’s Qualitative Analysis.”—W. E. Youle.
Manufacture of Cupels.—In the Fifth Edition of “Mitchell’s
Manual of Assaying,” p. 143, referring to cupels, is the following state¬
ment
It is very important that they should not contain carbon,
and therefore, in making them, the bone-earth must not, as is some¬
times recommended, be mixed with beer, or water containing ad¬
hesive substances. Nothing but pure water should be used,” &c.
For some months I have made a practice of mixing with the boneash several per cents of pure sugar or glucose, and when such cupels
have been allowed to remain in the muffle thirty-five minutes before
using, I have never been able to detect any ill effects from the
practice. By this method, even when the best bone-ash is used,
cupels much firmer and less liable to crack are produced, especially
if it is desired to transport them or keep several barrels instock.
Will you please to state what the objection is to the practice, and
greatly oblige one who is constantly receiving aid irom the “ Manual
of Assaying,” as well as your “ Select Methods of Chemical
Analysis?”—Geo. A. Marsh, Assayer for Pennsylvania Lead Co.,
Mansfield Valley, Allegheny County, Penn., U.S.A., Nov. igth, 1888.
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Tuesday, Jan. 1st.—Pathological, 8.30.

(Anniversary).
Royal Institution, 3. “ Clouds and Cloudland.”
by Professor Dewar, M.A., F.R.S.
Thursday, 3rd.—Royal Institution, 3.
“ Clouds and Cloudland,”
by Professor Dewar. M.A., F.R.S.
Friday. 4th.— Geologists’ Association, 8.
Saturday, 5th.—Royal Institution, 3.
“ Clouds and Cloudland,”
by Professor Dewar, M.A., F.R.S.
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CHARGES

FOR

ADVERTISEMENTS.

This number is entirely filled up with extracts from
other journals.

£ s. d.
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Whole page.3 o o
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Cheques and Post-Office Orders, crossed “London and County
Bank,” payable to the order of William Crookes.

A reduction made for a series of, insertions.

This number contains no chemical matter.

BOY COURT, LUDGATE HILL, LONDON, E.C.

i Chemical News,

Advertisements,

318

1

Dec. 28,1888.

KIRKHAM & CO.,
Chemical Engineers & Contractors for the Erection
Every Description of Chemical Plant
ESTABLISHED

0/

1857.

Everything connected with the ERECTION OF ALKALI WORKS a
Speciality, including VITRIOL and BLEACHING POWDER CHAMBERS,
GAY-LUSSAC, GLOVER, and HYDROCHLORIC ACID TOWERS; WELDON PLANT;
REVOLVER and HAND BLACK-ASH FURNACES, etc., of the latest and most
efficient pattern.
ALSO PLANT FOR THE MANUFACTURE OF
ALUMINOUS CAKE.
AMMONIA SALTS.
BARYTES AND BARIUM SALTS.
BICHROMATE OF POTASH.
COPPER AND
SILVER
Wet
Process).
PATENT SULPHATE of COPPER.

CONCENTRATED OIL of VITRIOL,
Re<5tified and Free from Arsenic.
DISTILLATION of BONES, WOOD,
and TAR.
ETHER.
[cation.
GAS, Heating, Illuminating & PurifiMANURES of All Kinds.

OXALIC ACID.
SHODDY.
STRONTIA HYDRATE, CHLOR¬
IDE, &c.
POTASH SALTS of All Kinds.
PAINTS AND COLOURS.
REFINED OILS AND METALS

KIRKHAM &• CO. can give References to Firms for whom they have erected Plant for all the above purposes.
WORK CARRIED ON AT

HOME

AND ABROAD.

Estimates given and Plans submitted for the Erection of New Plant and Repairs and Improvement of Old.

R U N C O RN,

CHESHIRE.
ALEX. WILSON * CO.,

F. & M. LAUTENSCHLAGER,
24,

ZIEGEL

IB IE IE?/ID DIET

ZETSTG-IILTIEIEIRS'

STR,,

VAUXHALL IRONWORKS,

2ST.

WANDSWORTH

MANUFACTURERS AND CONSTRUCTORS OF CHEMICAL,
BACTERIOLOGICAL, TECHNICAL, AND MICROSCOPICAL
APPARATUS,

ROAD,

LONDON, S.W.
Telegraphic Address:—
“ Wilson, Vauxhall, London.
Manufacturers of the

VAUXHALL DONKEY PUMPS,
Over 10,000 of which have now been
made.

DIRECT-ACTING STEAM PUMPS,
Specially suitable for dealing with large
quantities of water

Belt Pumps, Hydraulic Pumps,
Test Pumps, Vacuum Pumps
Air-Compressors,
And every description of Pumping Appa
ratus used in CHEMICAL WORKS.
Illustrated Price Lists on application.

ANALYTICAL BALANCES from 30s. to £70.
Large stock of Beakers, Gas-Burners of newest design, Evaporang Basins, Stands for Burettes, Water-baths, Balances of, best
finish, Apparatus for Testing Human Food, &c., &c.
Gas Regulators for different temperatures ready filled for use.
Glass Jars for anatomical preparations, all sizes, and Bacteriological
Apparatus with latest improvements as speciality.
We shall be glad to give estimates for new complete laboratories.
WHOLESALE—EXPORT.

ater-Glass, or Soluble Silicates of

Soda

and Potash, in large or small quantities, and either solid
or in solution, at ROBERT RUMNEY’S, Ardwick Chemical
Works, Manchester,

MICA.
F. WIGGINS & SONS, 10, Tower Hill, London, E.
IMPORTERS AND MERCHANTS,
Manufacturers of Mica Goods for Philosophical and ALL purposes.
Contractors to Her Majesty’s Government.

J^R.
ASSAYER

J.
AND

S.

MERRY,

ANALYTICAL CHEMIST
SWANSEA.
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INDEX.

^BERDEEN,

University of,

Abney, W. de W., photometry of
colours, 10
measurement of the luminosity
ot coloured surfaces, 265
Absorption-tube, modified, 166
Acetamide and phenanthraquinone, 241
Acetanilide, detection of phenacetine, 257
Acetic acid in acetates, determin¬
ation of, 60
Acetone, quantitative determin¬
ation of, 84
Acetones, new method of pre¬
paring, 281
Acid, acetic, in acetates, deter¬
mination of, 60
amido-butyric, formation of,
231
boracic, volumetric estimation
of, 175
carbonic, in solution, determin¬
ing, 298
hydriodic, adtion of on allyl
iodide, 220
hydrochloric, adtion, 232
malonic, neutralisation of, 72
peculiar readtion of, 49
molybdic, 85
volumetric determination of,
61
morrhuic, 256
nitric, adtion of, 263
in wine, determination, 84,
133
nitrous, tests, 40
oxalic, adtion of, 12
phosphoric, 280
in basic slags, determination
of, 108
volumetric determination of,
61, 85, 184
pimelic, 48
salicylic, 256
succinic,
adtion of ethylene
diamine on, 241
solution, absorption of ammonia
by, 6
sulphates of dimethyl-aniline
and diphenylamine, 268
sulphuric, volumetric determin¬
ation of, 72
sulphurous, and iodometry, 49
tartaric, improved method for
the analysis of materials con¬
taining, 37
synthetic formation of toluylpropionic, 25
Acidimetry and alkalimetry indi¬
cators, 49
Acids, aspartic, 12, 244

Acids, chlorofumaric and chloromaleic, 21
fatty, in soaps, 60
solubility of, 133
metaxylene-sulphonic, 21
organic, adtion of certain, 25
separation and determination,
220
toluen-sulphonic, 21
volumetric determination of,
293
Adams, M. A., milk, 49
Address to students, 135
Agricultural College, Cirencester,
Royal, 141
“Agriculture, Report of the Com¬
missioner, Washington ” (re¬
view), 181
Air, combustion of in coal-gas,
apparatus for showing, 55
detedtion of micro-organisms
in, 97
moist, absorption ot watery
vapour from by solids, ig7
Air-pump, modified mercurial, 84
Albertoni, P., detedtion of alcohol,
184
Albumen in urine, determination
of, 245
Albumenoids, precipitation by
salts, 184
Alchemists, Greek, colledtion of,
280
Alcohol, detedtion of, 184
indiredt determination of, 184
methylic detedtion, 256
Alcoholic fermentation, produdt
of, 12
solutions, vapour tensions, 132
Aldehyd, detedtion of, 208
Alpe, E. N., “Handy Book of
Medicine Stamp Duty ” (re¬
view ', 254
Aliamet, M., new reagent for
salts of copper, 184
Alkali, crude, purification of, 185
“Alkali Works Regulation Adt,
1881 ” (review), 46
Alkaloid, volatile, in pepper, 235
Alkaloids, 24
of cod-liver oil, 48
Alkarsin, 268
Allary,E., chlorine and cyanogen,
60
compound nature of the ele¬
ments, 220
Allen, A. H., brown oil, 170
Allen, G., “ Force and Energy ’’
(review), 280
Allyl ammonium, preparation of,
221
iodide, adtion of hydriodic acid
on, 220

Alum baking-powders, experi¬
ments on, 276, 284
Alums, crystalline water of, 220
Alumina and glucina, separation
of, 49
estimation of, 24
“ Alumni Association Report ”
(review), 182
Aluminium and its alloys, rela¬
tive value of to the arts, 227
chloride vapour, density and
molecular weight of, 24
compounds, molecular weights
of, 293
estimating with sodium thio¬
sulphate, 109
manufadture, Castner’s process,
64
Amagat, E. H., compressibility
of gaseous oxygen, hydrogen,
&c., 183
Ammonia
absorption by acid
solution, 6
adtion on some tungsten com¬
pounds, 289
combustion of oxygen in, 27
adtion of on metallic magne¬
sium, 297
Amorphous antimony, 108
Anagyrine, 72
Analyses of fertilisers, 172, 195,
206
of two moneys, 164
simplification of the calculation
of, 197
starch paste in volumetric, 245
Analysis, decomposition of sili¬
cates for, 310
in the dry way, excellent reduc¬
tion agent for, 207
new method of chemical, 285
of ferro-aluminium, 11
of a mixture of silver chloride,
cyanide, &c., 232
of brewer’s yeast, 256
of materials containing tartaric
acid, improved method, 37
of natural silicates, 182
of nickel silver, 48
of nitrogen chloride, 196
of soils, 196
of the water of the Nile, 7t
“ Analysis of Iron, Chemical ”
(review), 181
“Analysis, Outlines of Qualita¬
tive” (review), 219
Analytical methods, new, 161
notes on, 90
“Analyst, Public, Report for St.
George’s, Hanover Square ”
(review), 254
“ Analyst,
Public, Report for
Kensington ” (review), 255

“ Analyst’s
Laboratory
Com¬
panion ” (review), 181
Andre, G., and M. Berthelot,
nitrogen in vegetable soils,
7i. 293

Aniline, adtion on epichlorhydrine, 72
in urine, detedtion of, 61
Animal fluids, readtion of, 61
Anthraquinone, probable orthoquinone from, 54
Antitebrine, antipyrine, and sac¬
charine, tests for so-called,
5i

Antimony, amorphous, 108
and bismuth, determination of
small quantities of, 49
hydrochlorates of, 20
in minerals, detedtion of, 296
trichloride, &c., hydrochlorates
of, 244
Antipyrine, antifebrine, and sac¬
charine, tests for so-called, 51
Antiseptics, new, 132
Armstrong, H. E., and W. P.
Wynne, constitution of the
dichloronaphthalenes, 264
criteria of plane and axial sym¬
metry, 240
Arnaud, A., adtive crystalline
matter of the poisoned arrows
of the Somalis, 25
M., elementary composition of
crystalline strophantine, 59
Arnold, J. O., and H. J. Hardy,
estimation of sulphur in steel,
41, 70
Aromatic bases, general readtion
of the acid sulphates of some,
72
_
monamines, 12, 244
series, synthesis of seleniuretted compounds of, 244
Arrows, poisoned, of the Somalis,
25
Arsenic, allotropic, 268
antimony, and tin, separating,
96
.
.
in pyrites, determination of, 49
in the home, 189, 206
in tissues, determination of
traces, 128
Arth, G., pimelic acid, 48
Arts, Society of, 233
Asbestos in filtration, use of, 48
“ Asclepiad ” (review), 316
Ash determination, 256
Ashes, new method of determin¬
ing, 62
Aspartic acids, 12, 244
Association, Australian, for the
Advancement of Science, 118,
201, 211, 230, 254
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Association, British, 95, in, 123,
133
Atomic weight of copper, 55
of gold, 257
weights of copper and silver,
relation of, 69
standard of, 307
Atoms, chemical, definition of,
309

Auger, V., chlorides of the bibasic acids, 23
Austen, W. C. R.. curious pro¬
perties of metals and alloys,
235
Australian Association for the
Advancement of Science, 118,
20i, 211, 230, 254

DAILEY, G. H„ and G. J.
Fowler, halogen hydrides, 22
Banks, A. J., new laboratory dry¬
ing oven, 54
Barillot, E., and P. Chastaing,
sanitation of towns, 36
Barium and strontium, separa¬
tion of calcium from, 60
ferrate, decomposition of, 12
sulphite, 128, 155
Barometer, new 11 '
Battendorff, A., detedtion of so¬
dium phosphates, 48
Baubigny, M., separation of co¬
balt and nickel, 244
Baumann, A., analysis of soils,
196
Beaumentz, D., saccharine, 184
Bechamp, A., nature of milk, 268
Becquerel, E., preparation of
phosphorescent
strontium
and calcium sulphides, 305
Beer, fusel oil in, 81, 87
Behai, A., hydration of tolane, 24
silver nitrate, 24
Belfast, Queen’s College, 146
Benzene, constitution of, 239
Benzidine hydrochlorates, 280
Benzoic aldehyd, decomposing
adtion of, 303
with the polyatomic alcohols,
combination of, 232
Berberine, 288
Bernheim,J., and G. Rousseau,
certain hydrates of potassium
ferrite crystallised in the dry
way, 71
decomposition of barium fer¬
rate, 12
Berthelot, M., and G. Andre,
nitrogen in vegetable soils,
71, 96, 293
the colledtion of the ancient
Greek alchemists, 280
Bertschinger, A., fatty acids in
soaps, 60
Bevan, E.
and C. F. Cross,
adtion of chlorine on the
ligno-celluloses, 215
combustion by means of chro¬
mic anhydride, 21
new compounds of magnesia
with the halogens, 240
Binder, O., quantities of lime
and soda for softening water,
84
Birkbeck Literary and Scientific
Institution, 147
Birmingham,
Mason
Science
College, 140
Bismuth and antimony, deter¬
mination of small quantities
of, 49
hydrochlorates of, 20
and lead, separation of, 129
charadteristic readtion of, 221
in metallic iron and slags, de¬
tedtion of, 27
Blair, A. A., “ Chemical Analy¬
sis of Iron” (review), 181
Blakesley, T. H., new barometer,

11
systems of scientific units of
measurement, 291
Bleaching, dyeing, and tissue
printing improvements, 161
Blende,hexagonalphosphorescent,
47

Blood, spedtroscopic detedtion of,
37
stains, chemico-legal detedtion
of, 208
Blount, B., new test for iron, 195
Blowpipe, working glass with,
184
Blumcke, A., resistance of mate¬
rials to frost, 257
Blum, L,, determination of ferric
oxide in iron ores, 72
of sulphur in coke, 65
Blythe, G. W., alkarsin, 268
Bockairy, P., researches on the
falsifications of butter, n, 12
Bodies, latent colours of, 232
Boilers, steam, water supply to,
Bolton, H. C., list of elementary
substances announced from
1877 to 1887, 188
Bomb, calorimetric, 284
Boneko, F., detedtion of sulphur¬
etted hydrogen, 208
Boracic acid, volumetric estima¬
tion of, 175
Borgmann, E., detedtion of nitric
acid in wines, 84
examination of powdered spices,
48
Bornstein, E., detedtion of Fahlberg’s saccharine in food, 72
Borntrager, J., salicylic acid, 256
Boron, preparation of, 283
Bott, W., new method of deter¬
mining vapour-densities, 288
and J. B, Miller, new colouringmatters of pyrocresol,!288
Bouchardat, G., and J. Lafont,
transformation of terpilene
into menthene, 304
Bourgeois, L., artificial reproduc¬
tion of hydro-cerussite, 220
Bowler, T. J., Chinese treatment
of cobalt ores, 100
Bradford Technical College, 141
Bragard, M., quantitative deter¬
mination of zinc, 84
Braithwaite, J., “ Retrospedt of
Medicine” (review), 35
Bramwell, F , address to British
Association, m
Brandies, composition of, 244
Brasse, C., determination of mer¬
cury, 184
Brauner, B., standard of atomic
weights, 307
and F. Tomicek, adtion of sul¬
phuretted hydrogen on arse¬
nic acid, 208
Bread and grain, study of, 132
Breal, E., fixation of nitrogen by
certain plants, 96
Bristol, University College, 140
British Association, 95, 111, 123,
133
Bromine and iodine, toxicological
detedtion of, 208
and selenium, limit of refrac¬
tion, 252
in sea-water, determination of,
190
versus chlorine for gold extrac¬
f
tion, 92
'
, Brown oil, 161,170
Briicke, E,, use of congo-red in
the readtion of urine, 208
Brunnemann, C., determination
of phosphoric acid in basic
slags, 108
Buchan, A,, analysis of fertilisers,
.195
Buisine, A. and P., alleged re¬
agent for the copper salts, 293
Bumping ebullition, 235
Burbank, J. C. B., photography
of the solar spedtrum, 311
Burcker, E., synthetic formation
of toluyl-propionic acid, 25
Burfeind, W. H., bromine versus
chlorine for gold extradtion,
92

Butter falsifications, 11, 12
DALCIUM and strontium sul^ phides, preparation of, 305
Calcium from barium and stron¬
tium, separation, 60

Calorimeter, industrial value of
Thompson’s, 37
Calorimetric bomb, the, 284
Cambridge University 136
Camphorates, nitro-, 12
Carbohydrate capable
of fer¬
mentation, 13
Carbon, a property of, 24
from pig-iron, steel, &c., new
mixture for sep irating, 199
oxysulphide, produdtion of, 303
Carbonic acid in solution, new
method of determining, 298
Carnelley, T., and A. Thomson,
solubility of isomeric organic
compounds, 22
Carnot, A.,
determination of
lithium in mineral waters,
83
new method of determining
lithium, 71
use of hydrogen peroxide for
determining metals of the
iron group, 316
Cassal, C. E., “ Report of Public
Analyst of St. George’s, Han¬
over Square ” (review;, 254
Castner’s process for the manu¬
facture of aluminium, 64
Catalysis of potassium chlorate
and manganese dioxide, 247
Caventon, E., and C. Girard,
adtion of oxalic acid, 12
Cazeneuve, P., nitro-camphorates, 12
and M. Hugounenq, pretended
readtion for phloroglucine, 24
determination of nitrogen, 183
Central School of Chemistry, New,
148
Cerite metals, certain compounds
of, 36
Cerium salt of chinoline, 199
Chabrie, M. C., synthesis of seleniuretted organic compounds
in the aromatic series, 244
Chappuis, J., and G. Maneuvrier,
eledtrolysis, 12
Charterhouse Science and Art
Schools, 148
Chastaing, P., and E. Barillot,
sanitation of towns, 36
" Chemical Adtion and Affinity,
Correlation
Theory”
(re¬
view), 315
analysis, new method of, 285
“ Chemical Analysis of Iron” (re¬
view), Ibl
“ Chemical and Physical Appara¬
tus, Catalogue ” (review), 292
atoms, definition of, 309
change, gradual, investigation
of, 308
charadter of the peptones, 183
Education, Central Institution,
121
examination of certain gums
and resins, 224
laboratories and class-rooms,
149
‘‘Chemical Laboratory Labels”
(review), 254
Laboratory of Wiesbaden, 121
ledtures at London hospitals,
148
classes, and laboratory instruc¬
tion, 147
literature, report of committee
for indexing, 200
“ Chemical Notes and Equations
for Students ” (review), 230
phenomena, mathematical in¬
vestigation of, 47
readtions,
Liebreich’s
dead
space in, 297
Sedtionof British Association,
address, 123
Society, 21, 239, 262, 287
test for choleia badteria, 60
Chemico-legal detedtion of blood¬
stains, 208
“ Chemistry and Physics, Appli¬
cation of Dynamics to ” (re¬
view), 36
“Chemistry, Class-book of Ele¬
mentary ” (review), 2ig
Chemistry, College of, Liverpool,
142
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Chemistry, foundations of, ig3,
204, 212
“ Chemistry, Laboratory Manual
of General” (review), 253
“ Chemistry, Modern, Theories
and Notations of” (review),
231
“ Chemistry, New Course of Ex¬
perimental ” (review), 267
report on present methods of
teaching, 137, 167
schools, 136
Chemists, a warning, 255
Chinese treatment of cobalt ores,
100
Chinoline, cerium salt of, 199
Chloral, diredt detedtion of, 257
Chlorate of potassium, 309
“ Chlorates, Manufadture of” ;review), 57
Chloride, determination of sodium,
172
of sulphur on oils, adtion of, 4
Chlorides, chromium, 183
of gallium, 183
indium, 183
of the bibasic acids, 25
Chlorine, adtion of, 12
adtion on the ligno-celluloses
2i5

and cyanogen, 60
density of, 83
determination of, 281
on metallic gold, adtion of, 23
volumetric determination of,
229
Chlorofumaric and chtoromaleic
acids, 21
Chlorothiocyanate, mercuric, 290
Cholera badteria, chemical test
for, 60
Chromic anhydride, combustion
by means of, 21
Chromium chlorides, 183
compounds, 23
oxychloride on pinene, adtion
of, 290
Church, A. H., “ The Laboratory
Guide ” (review), 57
Chydrazine, 59
Cinchonine, optical isomers of, 59
Cinnamyl - diethacetate, ethylic,
263
Circle, helix and coaxal, calcula¬
tion of the coefficient of
mutual induction, 252
Cirencester, Royal Agricultural
College, 141
City and Guilds of London Insti¬
tute, 147
City School of Chemistry, 148
Claesson, P., determination of
sulphur, 96
Claudon, E., and E. C. Morin,
produdls of the alcoholic fer¬
mentation, 13
Clemence, A. B., use of cotton as
a filter, 178
j Coal-gas, apparatus for showing
combustion of air in atmo¬
sphere of, 55
Coal-tar naphtha, adulteration of,
235, 247
Cobalt and nickel, separation of,
244
from iron, separation of, 208
chloride hydrochlorate, 36, 59
Coca, erythroxylon, grown
in
India, note o 1, 249, 260, 273
Cod-liver oil, alkaloids, 48
Coil, new form of standard re¬
sistance, 253
Coke and graphite, incineration
of, 197
determination of sulphur in, 65
Cobalt ores, Chinese treatment of,
100
Colleges and Universities, 135
Collie, N., Jmixed tertiary phos¬
phines, 22
Colloidal state, 25
Collins, John, Obituary, 266
Colman, H. G., derivatives of
methylindole, 241
Coloriano, A., crystalline metallic
molybdates, 293
Colour, photometry of, 10
Colours of bodies, latent, 232
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Coloured surfaces, measurement
of the luminosity, 265
Colouring - matters,
adtion
of
micro-organisms on, 132
fixed on tissues, resistance to
light, 60
Combes, A., adtion of phenylhydrazine, 244
Condenser attachment, new, 7g
Congo-red, use in the readtion of
urine, 208
Contadt adtion, dissociation by,
153
Cook, E. H., undulatory move¬
ment accompanying the elec¬
tric spark, 11
Cooke, J. P., and T. W. Richards,
relative
values
of
the
weights of hydrogen and oxy¬
gen, 7,17, 30, 52
Cooke, S., adtion of eledtric
sparks on mixtures of nitric
oxide, 130
decomposition of nitric oxide,
155
reducing adtion of hydrogen in
presence of palladium, 103
Cooper, W. J., glazes for earthen¬
ware, 257
Copper and silver, atomic weights,
relation of, 69
atomic weight of, 55
determination of, 272
estimation of, 131
reds, 25
salts, alleged reagent for the,
293
new reagent for, 184
smelting, American method, 76,
108,131
Cork, Queen’s College, 147
Cotton as a filter, use of, 178
Courtonne, M., determination of
dry matter in syrups, &c., 256
Crafts, J. M., purification of mer¬
cury, 60
remarks on the observations of
M. Maumene, 220
and C. Friedel, density of chlo¬
rine, &c., 83
vapour-density and molecular
weight of aluminium chlo¬
ride, 24
Craig, G., apparatus for showing
combustion of air in atmo¬
sphere of coal-gas, 55
“ Cramming,Essay on” (review),
267
Cream and milk, determination
of fat in, 197
Creoline, 132
Crookes, W., award of the Davy
Medal of the Royal Society
to, 279, 301

Dubois, A., certain compounds of
yttrium, 48
decolouration of tindture of lit¬
mus in closed vessels, 219
Dunnington, F. P., formation of
deposits of oxide of man¬
ganese, 312
Dunstan, W. R., and T. S. Dymond, decomposition of nitroethane, 290
Durham College of Science, Newcastle-on-Tyne, 143
Dutailly, G., and C. Lauth, cop¬
per reds, 25
covering shell of hard porce¬
lain, 25
Dye, a seaweed, 15
“ Dyeing” (review), 242
tissue printing, and bleaching
improvements, 161
Dymond, T. S., and W. R. Dun¬
stan, decomposition of nitroethane, 290
“ Dynamics to Physics and Che¬
mistry, Application of” (re¬
view), 36
JgARRINGS, 257

Earth-nut oil, sensibility to heat
when eledtrified, 259
Earths, rare, which produce absorption-spedtra, 75, gi
Earthenware, glazes for, 257
Edinburgh University, 145
Education,
chemical,
Central
Institution, 121
Eggertz’s carbon colour-test, in¬
fluence of sulphur on, 175
Eiloart, A., the calorimetric bomb,
284
Eissler,
M.,
“Metallurgy
of
Gold ” (review), 253
Eledtric spark, undulatory move¬
ment accompanying the, 11
Eledtric spark on mixtures of
nitric oxide, adtion of, 130
Eledtrical dialysis, 76
Eledtrician’s diredtory and hand¬
book for i88g, 292
“Eledtricity for Public Schools
and Colleges ” (review), 35
Eledtrified, sensibility of earthnut oil to heat when, 259
Eledtrolysis, 12
Eledtrolytes, influence of the che¬
mical energy of 3, 15
Eledtrolytic method of liquefying
gases,127
Eledtro-magnetic capacity, deter¬
mining, 291
Elements, compound nature of,
220
ultra violet spedtra of, 204
-T)E LA HARPE, C., and F.
Elementary substances announced
-L>' Reverdin, determination of
from 1877 to 1887, 188
para-nitro-toluene, 220
Emerald and pbenacite, artificial
produdtion, 24
nitro-nitroso-resorcine, 59
Deniges, G., adtion of sodium
Enamel, infusible blue-black, 25
hypobromite, 232
Endothermic readtions, applica¬
Dewar, J., and M. Liveing, abtion of Carnot’s principle to,
sorption-spedtrum of oxygen,
36
163
Engel, M., adtion of hydrochloric
Dialysis, eledtrical, 76
acid, 232
Dichloronaphthalenes, constitu¬
allotropic arsenic, 268
tion of, 264
aspartic acids, 12
Dickson, E., analysis of natural
formation of amido-butyric acid,
silicates, 182
231
Dietrich, E., limited sensitive¬
hydrochlorates of antimony and
ness of indicators, 196
bismuth, 20
Diketones, condensations of, 289
trichloride, &c., 244
Dioxide, sulphur, apparatus, 187
observations on P. Sabatier’s
Discoveries and inventions, re¬
hydrochloric copper chloride,
wards for, 243
59
“Dispensing, the Art of” (re¬
Epichlorhydnne, adtion of aniline
view), 304
on, 72
Dissolution, heat of, of various
“ Equations and Chemical Notes
for Students ” (review), 230
substances in different liquids,
240
Ether, cyanacetic, synthesis by
Distiller’s guide-book, 182
means of, 48
Dry matter in syrups, &c., deter- | Ethylene cyanide, preparation of,
mination of, 256
268
Drying apparatus, 207
diamine, adtion on
succinic
Dublin University, 136
acid, 241
Duboin,
A.,
certain
double
Ethyl fluoride, 72
yttrium and potassium or
Ethylic cinnamyl diethacetate,
sodium phosphates, 232
263

Evans, J. C., “ New Course of
Experimental
Chemistry”
(review), 267
Extradts, examination of, 109
Tj'AHLBERG'S saccharine in
food, detedtion of, 72
Fat in milk and cream, determina¬
tion of, 197
Fatty matter in linseed cake, de¬
termination of, ig6
Fauconnier, A., adtion of aniline
on epichlorhydrine, 72
preparation of ethylene cyanide,
268
Ferric oxide, determination, 72
Ferriferous lime, fluorescence of,
12
Ferro-aluminium, analysis of, 11
Ferrous chloride, 183
Fertilisers, analyses of, 172, 195
Filter, use of cotton as, 178
Filters of metallic felt, 101
Firby, A., analyses of fertilisers,
172, 206
Firth College, Sheffield, 144
Fisher, W W., “ Class-book of
Elementary Chemistry” (re¬
view), 219
Fleming, J. A., new form of
standard resistance coil, 253
Fletcher, L., meteoric irons, 106,
119
Fliickiger, F. A., determination of
ash, 256
Food, detedtion of Fahlberg’s sac¬
charine, 72
“Force and Energy” (review),
280
Formic acid, adtion on the terebenthenes, 11
Fowler, G. J., and G. H. Bailey,
halogen hydrides, 22
Fox, W., adtion of petroleum on
lead,39
French technical terms, 11
Fresenius, H., determination of
arsenic in pyrites, 49
Fresenius, W., use of asbestos in
filtration, 48
Fresenius, R., and E, Hintz, de¬
termination of traces of arse¬
nic in tissues, 128
Friedel, C., and J. M. Crafts,
density of chlorine, &c , 83
vapour-density and molecular
weight of aluminium chloride,
24

Frost, resistance of materials to,
257
Friihling, R., and V. Gerlacb,
new antiseptics, 132
Fuifurol, detedtion of, 49
Fusel in spirits, detedtion of, 60
oil in beer, 81, 87

Q.ADOLINITE

from

Hittero,

Gallium chlorides, 183
perchloride, vapour-density of,
83
Gallois, N., and E. Hardy, anagyrine, 72
Gas balance, the, 4
quantity of moisture which re¬
mains in after desiccation by
phosphorus pentoxide, 37
“ Gas-works Statistics” (review),
160
Gases, absorption of, 256
eledtrolytic method of liquefy¬
ing, 127
occlusion of, 255
specific
heats
at
constant
volume, 271
Gastine, M., starch-paste in volu¬
metric analyses, 245
Gattermann; M., analysis of nitro¬
gen chloride, 196
Gautier, A., produdtion of carbon
oxysulphide, 305
and L. Mourgues, alkaloids of
cod-liver oil, 48
morrhuic acid, 256
Gawalowski, A,, volumetric deter¬
mination of sulphuric acid, 72

Geisler, J. F., new condense:
attachment, 79
Gerlach, V., and R. Friihling,
new antiseptics, 132
Gillet, M., falsification of pepper
with olive kernels, 245
Girard, C., saccharine, 196
and E. Caventon, adtion of ox¬
alic acid, 12
Glasgow and West of Scotland
Technical College, 145
Glass in polarised light, experi¬
ments on, 253
working with the blowpipe, 184
Glucina and alumina, separation
of, 49
siliceous compounds of, 268
Gluetina, 50
Glycerin, 293
by oxidation, determination of,

71
determination, 208
Gniewosz, S., and A. Walfiscz,
absorption of gases by petro¬
leum, 256
Gold, atomic weight of, 257
and platinum, separation from
arsenic, &c., 172
extradtion,
bromine
versus
chlorine for, 92
metallic adtion of chlorine on
25
quantitative determination of
49
“Gold, Metallurgy of” (review)
253
Gordon, H., formation of isomerii
toluen sulphonic acids, 21
Gore, G.,influence of the chemica
energy of eledtrolytes, 3, 15
5i

voltaic balance, 64
Gorgen, A., adtion of roasting or
various oxides and salts o
manganese, 36
Govi, G., latent colours of bodies
232
Grain and bread, study of, 132
Graphite and coke, incineratioi
of, 197
Greek alchemists, colledtion 0
ancient, 280
Green, A. G , isomeric sulphonu
acids, 263
Griess, Peter, obituary, 131
Grimaux, E., on a carbohydrati
capable of fermentation, 13
Grimbert, L., and M.Jungfleisch
levulose, 96
Griinwald, A., definition of che
mical atoms, 309
Gums, 25
and resins, chemical examina
tion of certain, 224
Gutzkow, F., determination 0
bromine in sea water, igo

tJABERMANN, J., detedtioi
of methylic alcohol, 256
Hall, T. W., “Correlation Iheor
of Chemica! Adtion and Affi
nity ” (review), 315
Haller, A., synthesis by means 0
cyanacetic ether, 48
Halogen hydrides, 22
magnesia compounds with, 241
Hamlet, W. M.,fusel oil in beers
81, 87
“ Handbook of Australian Asso
ciation for the Advancemen
of Science ” (review), 254
Hamonet, M. J., new method o
preparing acetones, 281
Hardy, E., and N. Gallois, ana
gyrine, 72
H. J., and J. O. Arnold, esti
mation of sulphur in stee
and steel-making iron, 41, 71
Hartley, W. N., ultra violet spectra of the elements, 304
Hastings, C. W., “ Gas Works
Statistics ” (review), 160
“Water Works’ Statistics’
(review), 160
Haughton, S., geometrical illus¬
trations of the periodic law.
93. 102
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Hautefeuille, P., and A. Perrey,
Hydrogen sulphide, adtion of, 256
artificial production of phenain urine, detedtion, 160
cite and emerald, 24
sulphuretted, cheap apparatus
siliceous compounds of glufor generating, gg, 123
cina, 268
detection of, 208
Hawliczek, J., and T. T. Mathieon arsenic acid, adtion of, 208
son, purification of crude
Hypobromite, sodium, adtion of,
alkali, 185
232
Haynes, I S., absorption of am¬
monia by acid solution, 6
Heat of dissolution of various
THMORI, T., absorption of wasubstances in different liquids,
tery vapour from moist air by
240
solids, 197
Henderson, G. G , and R. W.
Indexing chemical literature, re¬
Smith, acti n of chromium
port of committee, 200
oxychloride on pinene, 290
Indicators, limited sensitiveness
Herard, F., amorphous antimony,
of, 196
108
Indican, detedtion of, 109
Herzog, H., Jun., separation of Indium chlorides, 183
lead and bismuth, 129
“Indium uhlorides, Two New”
Hintz. E., quantitative determin¬
(review), 292
ation ot acetone, 84
Infirmary Medical School, 149
and R. Fresenius, determin¬
Institute of Chemical Technology,
ation of traces of arsenic in I
148
tissue's, 128
/ Institution, Royal, 24, 257, 281,
Hirn, G. A., a property of carbon,
305
Inventions and discoveries, re¬
24
Hodges, E. R., barium sulphite,
wards for, 243
128
Iodide propylene, produdtion of,
new form of sulphur dioxide
268, 293
apparatus, 187
transformation of, 48
Hodgkinson, W. R., and F. K. S.
Iodine and bromine, toxicological
Lowndes, action of a platinum
detedtion of, 208
wire made incandescent, 223
Iodometric determinations, influ¬
adtion of incandescent plati¬
ence of organic bodies on,
num wire on gases and
197
vapours, 187, 223
Iodometry and sulphurous acid,
combustion of oxygen in am¬
49
monia, 27
Iodophenols, 36
potassium chlorate, 309
Iron and nickel, crystalline sub¬
Hogg, T. W., influence of sul¬
sulphide of, 200
phur on Eggertz’s carbon
“Iron, Chemical Analysis of”
colour-test, 175
(review), 181
new mixture for separating car¬
Iron, new test for, 178, 195
bon from pig-iron, steel, &c.,
Iron and steel, determination of
199
sulphur in, 63, 71, 95
Hoffmann, L., and G. Kriiss,
Iron and steel, determination of
quantitative determination of
uhosphorus in, 165
gold, 49
separation of nickel and cobalt
Honey, examination of, 97
from, 208
Horn, F. M., oil of the seeds of
steel-making,
estimation
of
jatropha curcas, 72
sulphur in steel and, 41, 59, 95
Houston, E. J., palladium alloys
sulphur in, 255
in watches, 100
titration of, 156
Hugounenq, M., and M. CazeIrons, meteoric, 106, 119
neuve, determination of nitro¬
Irving, A., ancient mortars, 219,
gen, 183
.243
pretended readtion for phlorodissociation by contadt-adtion,
glucine, 24
153
L., and Morel, J., new double
Ireland, Royal College of Science,
potassium and sodium car¬
147
bonate, 53
Isomeric naphthalene derivatives,
Hunt, T. S., classification and
295
nomenclature of metalline :
sulphonic acids, 263
minerals, 66, 79
j
dissociation in fused metallic ;
sulphides, 87
foundations of chemistry, 193,
TACQUEMIN,
G., saccharo204, 212
J myces ellipsoideus, 36
mineralogical evolution, 180
Janssen, M., spedtrum of oxygen,
theory of solution, 151
244
the study of mineralogy, 178
Japp, F. R., and F. Klingemann,
Hydrates, methane and ethylene,
condensation of diketones, 289
96
Joannis,
modified mercurial
Hydration of tolane, 24
air-pump, 84
Hydride, silicon, 215
Joffre, j., resistance to light of
Hydriooic acid, adtion of on allyl
colouring-matters fixed
on
iodide, 220
tissues. 60
Hydrocarbons with rock
salt,
Johnson,
A.
E.,
“Analyst’s
curious association in nature,
Laboratory Companion ” (re¬
view), 181
,
87
Hydro-cerussite, artificial repronew wash-bottle, 182
dudtion, 220
Johnson, G. S., solubility of ba¬
Hydrochlorate, cobalt chloride,
rium sulphite, 155
Johnstone, A., decomposition of
36, 59
Hydrochlorate of cupric chloride,
silicates for analysis, 310
220, 245
Johnstone, A., detedtion of anti¬
Hydrochlorates of antimony tri¬
mony in minerals, 296
chloride, 244
Johnstone, W., volatile alkaloid
Hydrochloric acid, adtion, 232
in pepper, 235 ,
Hydrogen and oxygen, relative Joly, J., specific heats of gases at
values of the weights of, 7,-17,
constant volume, 271
Jones, J. V., calculation of the co¬
3°. 52
oxygen, &c., compressibility of
efficient of mutual indudtion
gaseous, 183
of a helix and coaxal circle,
peroxide, use of, 316
252
reducing adtion in presence of Julian, F., determination of man¬
paliad um, 103
ganese in steeis, 209

Julius, P., mprovements in dye¬
ing,
tissue - printing,
and
bleaching during second half
of 1887, 161
Jungfer, P.,
determination of
small quantities ot bismuth
and antimony in commercial
copper, 49
Jungfleisch, E., and E. Leger,
optical isomers of cinchonine,
59

and L. Grimbert, levulose, 96
Jurisch, K. W., “ Manufacture of
Potassium Chlorate and other
Chlorates ” (review), 57

TT'AYSER, K., examination of
honey, 97
Kehrmann, F., determination of
phosphoric acid, 184
Kerner’s method for estimating
quinine, 202, 216, 226
Kestner, M. S., industrial value
of Thompson’s calorimeter,
37

Keyworth, G. A., cleansing stone
and waterproofing, 245
Kiesewetter, P., and G. Kriiss,
rare earths which produce absorption-spedtra, 75, 91
King’s College, 137
Metallurgical Department, 185
Kjeldahl’s determination of nitro¬
gen, 49
Klaudie, J., influence of organic
bodies on iodometric deter¬
minations, 197
Kleemann, S., peculiar reactions
of malonic acid, 49
Klingemann, F., and F. R. Japp,
condensations of diketones,
289
Klopsch, R., determination of
fatty matter in linseed cake,
ig6
Kriiss, G., and L. Hoffmann,
quantitative determination of
gold, 49
and P. Kiesewetter, rare earths
which produce absorptionspeftra, 75, 91
Kupfferschlaeger, M., separation
of calcium from barium and
strontium, 60

T ABORATORY drying oven,
-L/
new, 54
“ Laboratory Guide” (review), 57
instruction and chemical lec¬
tures and classes, 147
Lafont, J., action of crystalline
formic acid on the terebenthenes, 11
and G. Bouchardat, transforma¬
tion of terpilene into menthene, 304
Larden, W., “Electricity
for
Public Schools and Colleges ”
(review), 35
Lauth, C., infusible blue-black
enamel, 25
and G. Dutailly, copper reds, 25
covering shell of hard porce¬
lain, 25
Lead, action of petroleum on, 39
and bismuth, separation of, 129 .
extraction from the residues of
the production of zinc, 37
in tin alloys, determination of,
109
volumetric determination of. 61
Le Bel, J. A., mineral matter in
natural petroleums, 293
Lecrenier, A., and M. de Koninck,
separation of gold and pla¬
tinum from arsenic,antimony,
and tin, 172
Leger, E., characteristic reaction
of bismuth, 221
and E. Jungfleisch optical iso¬
mers of cinchonine, 59
Legler, L., determination of gly¬
cerin, 208
Leidie, E., salts of rhodium, 71
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Lescceur, M , and M. Mathurin,
crystalline water
of the
alums, 220
Lesser, E., separating arsenic,
antimony, and tin, 96
Levulose, 96
Levy, L., four new zinc titanates,
108
Lewith, S , precipitation of albuLewy, L., behaviour of toluidine
with phosphoric acid, 184
menoids by salts, 184
Liebreich’s dead space in chemi¬
cal reactions, 297
Light, influence on the explosion
ol nitrogen iodide, 64
polarised, experiments on glass
in> 253
,
resistance to, of colouring matters fixed on tissues, 60
ultra violet, selective absorption
of metals for, 216
Ligno-celluloses, action of chlo¬
rine on, 215
Lignon, M., and G. Linossier,
determination of chlorine, 281
Lime, ferriferous, fluorescence of,
12
Lindet, M., action of chlorine on
metallic gold, 25
Lindo, D., phenol and some allied
bodies, 1, 15, 28
resorcinol as a test for nitrates,
176
tests for nitrous acid, 40
for so-called saccharine, antipyrine, and antifebrine, 5U
155

Linossier, G., determination of
phosphoric acid, 280
separation and determination
of acids, 220
spectroscopic detection of blood,
37
...
and M. Lignon, determination
of chlorine, 281
Linseed cake, determination of
fatty matter in, 196
Liqueurs, &c., determination of
sugar in, 196
Lithium in metallic iron and
slags, detection of, 27
mineral waters, determination
of, 83
new method of determining, 71
Litmus, tincture of, decolouration
in closed vessels, 219
Liveing, M., and J. Dewar, ab¬
sorption spectrum of oxygen,
163
Liverpool College of Chemistry,
142
University College, 142
London University, 135
water-supply, 46, 91, 176, 195,
252, 310
Long, J. H., circular polarisation
ot ceitain tartrate solutions,
313
Lowndes, F. K. S., and W. R.
Hodgkinson, action of a pla¬
tinum wire
made
incan¬
descent, 223
incandescent platinum wire on
gases and vapours, 187, 223
combustion of oxygen in am¬
monia, 27
potassium chlorate, 309
Lorenz, N., improved method for
the analysis of materials con¬
taining tartaric acid, 37
waterproofing, 233
Lorin, M., action of certain or¬
ganic acids, 25
Louise, E., and M. Roux, mole¬
cular weights of the alu¬
minium compounds, 293
Luke, D. L., influence ot man¬
ganese sulphate on the titra¬
tion of iron, 156
Lunge, G., detection of nitrogen
compounds, 184
preparation of soda, 132
Lupton, S., compounds of chro¬
mium, 23
Lyte, F. M., curious association
of hydrocarbons with rocksalt in nature, 87
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TV/TACKINTOSH, J. B., crystalline subsulphide of iron
and nickel, 200
separation of nickel and cobalt
from iron, 208
McCay, Le R. W., adtion of hy¬
drogen sulphide, 256
McGlashan, J. volumetric esti¬
mation of boracic acid, 175
McMurtry, G. C., thionyl thio¬
cyanate, 290
Magnesia compounds with the
halogens, 240
Magnesium, metallic adtion of
ammonia on, 297
Malbot, H., adtion of hydriodic
acid on allyl iodide, 220
preparation of the allyl am¬
moniums, 221
produdtion of propylene iodide,
268, 293
transformation of propylene
iodide, 48
Mallet, J. W., experiments on
alum baking-powders, 276,
284
influence of light upon the ex¬
plosion of nitrogen iodide, 64
Malonic acid, neutralisation of,
72
Ei peculiar readtion of, 49
Malot, C., volumetric determina¬
tion of phosphoric acid, 85
Manchester, Owen’s College, 143
Maneuvrier, G., and J. Chappuis,
eledtrolysis, 12
Manganese, adtion of roasting on
various oxides and salts, 36
determination of, 173
dioxide, 247
in steels, determination of, 209
oxides, formation of deposits,
312
steel, 172
sulphate, on the titration of
iron, influence, 156
Mannite, compounds of, 12
Maquenne, H,, combination of
benzoic aldehyd with the
polyatomic alcohols, 232
Marcano, V,, peptonic fermenta¬
tion of meat, 48
yaraque, 256
and A. Muntz, black waters of
the equatorial regions, .05
Marson, M., detedtion of sugar in
urine, 109
Martin, J., cheap apparatus for
generating sulphuretted hy¬
drogen, 99
Martinand, M., analysis of brew¬
ers’ yeast, 256
Martindale, W., “ The Extra
Pharmacopoeia” (review), 160
Mason, A. T., acetamide and
phenanthraquinone, 241
piazine derivatives, 265
Mason Science College, Birming¬
ham, 140
11 Massachusetts, Report of the
State Board of Health ” (re¬
view), 171
Massan, H., ethyl fluoride, 72
Massol, M.,neutralisation of ma¬
lonic acid, 72
Mathematical
investigation of
chemical phenomena, 47
Mathews, F. G., adtion of nitric
acid, 263
Mathieson, T. T., and J, Hawliczek, purification of crude al¬
kali, 185
Mathurin, M., and M. Lescceur,
crystalline water of the alums,
220
Maumene, E. J., chydrazine,59
M., remarks on the observa¬
tions of, 220
Meat, peptonic fermentation of,
48
Mechanics' Institution, Sheffield,
149
“ Medical References ” (review),
160
“ Medicine, Retrospedt of ” (re¬
view), 35
“ Medicine Stamp Duty, Handy
Book” (review), 254

Mercurial air-pump, modified, 84
Mercuric chlorothiocyanate, 290
Mercury determination, 184
purification of, 60
valve in place of glass and
pinch-cocks, 256
Metals and alloys, curious proper¬
ties of, 235
cerite, certain compounds of,
36
positive effedt of different on
changes of potential of voltaic
couples, 51
selective absorption for ultra
violet light, 216
Metallic felt filters, lot
lustre, 269
spedtra in the ultraviolet, wave
lengths of, 237> 247. 304
sulphides, dissociation of fused,
87
Metalline minerals, classification
and nomenclature of, 66, 79
Metallurgical department, King’s
College, 185
“ Metallurgy of Gold ” (review),
253
Metaxylene-sulphonic acids, 21
Meteoric irons, 106, 119
Methane and ethylene hydrates,
96
Methylic alcohol, detedtion of,
256
Methylindole, derivatives of, 241
Meunier, J., compounds of man¬
nite, 12
decomposing adtion oLbenzoic
aldehyd, 303
Meyer, L., transferrers of oxygen,
63
Michailow, M., detedtion of indi¬
can, 109
Micro-organisms in the air, detec¬
tion of, 97
on colouring matters, adtion of,
132
Milk, 49
nature of, 26S
Miller, J. B,, and W. Bott, new
colouring matters of pyrocresol, 2S8
Mineral matter in natural petro¬
leums, 293
Minerals, detedtion of antimony,
296
metalline, classification and no¬
menclature of, 66, 79
the rarer, 73
Mineralogical evolution, t8o
Mineralogy, study of, 178
Mines, Royal School of, 138
Molybdates, crystalline metallic,
293
Molybdic acid, 85
volumetric determination of,
61
Monamines, aromatic, 12, 244
Moneys, analyses of, 164
Monmouthshire and South Wales,
University College, 139
Moody, G. T., metaxylene-sul¬
phonic acids, 21
Morel, J , and L. Hugounenq,
new double potassium and
sodium carbonate, 53
Morgan, J. J., colorimetric deter¬
mination of sulphur in iron
and steel, 59, 63, 71
determination of sulphur in iron
and steel, 63
Morin, E. C. and E. Claudon,
produdts of the alcoholic fer¬
mentation, 12
Morley, E. W., quantity of mois¬
ture which remains in a gas
after desiccation by phospho¬
rus pentoxide, 37
Morphia in opium, detedtion of
the amount, 27
Morrhuic acid, 256
Mortar, analysis of ancient from
the Roman Wall, 189, 219,
231, 243
Mourgues, L., and A. Gautier,
alkaloids of cod-liver oil, 48
morrhuic acid, 256
Mulhouse
Industrial
Society,
196

Muller, F., detedtion of aniline in
urine, 61
detedtion of hydrogen sulphide
in urine, 160
Mullins, W. J., brown oil, i6x
Munroe, C. E., filtration with fil¬
ters of metallic felt, 101
Muntz, A., analysis of the water
of the Nile, 71
and V. Marcano, black waters
of the equatorial regions, 305
Murch, W., solubility of fatty
acids, 133
Murray, R. M.,
Chemical Notes
and Equations for Students”
(review), 230

NTAPHTHA, coal-tar, adulteration of, 235, 247
Naphthalene
derivatives,
iso¬
meric, 295
Nelissen, F., excellent redudtion
agent for analysis in the dry
way, 207
Nettlefold, F., a seaweed dye, 15
Newcastle-on-Tyne School of Sci¬
ence and Art, 149
Nickel and cobalt from iron, sepa¬
ration of, 208
separation of, 244
and iron, crystalline subsulphide
of, 200
silver, analysis of, 48
Nile, analysis of the water, 71
Nilson, L. F , and O. Petterson,
ferrous chloride and cnromium chlorides, 183
gallium chlorides, 183
indium chlorides, 183
*' Two New Indium Chlorides ’’
(review), 292
Nitrate, silver, 24
Nitrates, resorcinol as a test for,
176
Nitric acid, adtion of, 263
in wines, detedtion of, 84, 133
oxide, adtion of eledtric sparks
on mixtures of, 130
decomposition of, 155
Nitro-camphorates, 12
Nitro-tthane, decomposition of,
290
Nitro-nitroso-resorcine, 59
Nitrogen chloride, analysis of,
196
compounds, detedtion of, 184
determination of, 49, 183, 268
Kjeldahl’s process tor determin¬
ing, 96
in vegetable soils, 71, 83, 96,
293
iodide explosion, influence of
light on, 64
Nitrous acid tests, 40
Noelting, E., and T. Strecker,
iodophenols, 36
Normal School of Science and
Royal School of Mines, 138
Nottingham, University College,
144
YABITUARY, John Collins, 266
J ules Henri Debray, 70
Peter Griess, 131
Prof. Tuson, 230
Dr. Wallace, 266
Odling, W., W. Crookes, and C.
M. Tidy, London water suppiy, 46,91. 176, 195, 252, 310
Oettel, F., analysis of nickel sil¬
ver, 48
Oil, brown, 161,170
cake, valuation of, 211
casks, 209
cod-liver, alkaloids, 48
earth-nut, sensibility to heat,
259
fusel, in beer, 81, 87
of the seeds of Atropha curcas,
72
Oils, adtion of sulphur chloride
on, 4
new method of examining mix¬
tures, 15
Onslow College of Science, 148
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Opium, detedtion of the amount
of morphia in, 27
Optical model, an, 10
Organic bodies, influence on ioiometric determinations, 197
compounds, solubility of iso¬
meric, 22
matter, incineration of, 197
Orthoquinone from anthraquinone, probable, 54
Osborne, T. B., notes on ana¬
lytical methods, go
Ouvrard, M., certain compounds
of the cerite metals, 36
L., new double phosphates in
the magnesian series, 12
Oven, drying, for laboratory, 54
Oxford University, 136
Oxalic acid, adtion of, 12
Oxide, ferric, determination of,
72
nitric, decomposition of, 155
Oxides of manganese, formation
of deposits of, 312
and salts of manganese, adtion
of roasting on various, 36
Oxygen, absorption spedtrum of,
163
and hydrogen, relative values
of the weights of, 7, 17, 30,
52
estimation of, 269
formation of, 260
hydrogen, &c., compressibility
of gaseous, 183
in ammonia, combustion of, 27
in quantity, generating pure,
207
spedtrum, 244
transferrers, 63
Oxysulphide of carbon, produc¬
tion of, 305
Owens College, Manchester, 143

PALLADIUM
alloys
in
watches, 100
reducing adtion of hydrogen in
presence of, 103
Palm, R., chemical charadter of
the peptones, 183
Papasogli, G., changes in the
weight of bodies, 256
Para-nitrotoluene, determination
of, 220
Paraphenylen-diamine,researches
on, 244
Patein, G., sulphines, 37
Pellat, M., application of Carnot’s
principle to endothermic readtions, 36
Pemberton, H., Jun., relative
value of aluminium and its
alloys to the arts, 227
Pendlebury, W. H., and
M.
Seward, investigation of a
case of gradual chemical
change, 308
Pepper, falsification of, 245
volatile alkaloid in, 235
Peptonic fermentation of meat,
48
Peptones, chemical charadter of,
183
Periodic law, geometrical illustra¬
tion of, 93, 102
Perkin, W. H., chlorofumaric
and chloromareic acids, 21
Perkin, W. H., Jun., berberine,
288
Permanganate of potassium, 269
Peroxide of hydrogen, use of, 316
Perry, A., and P. Hautefeuilie,
artificial produdtion of phenacite and emerald, 24
siliceous compounds of glucina.
268
Peters’s American methods of
copper smelting, 76, 108, 131
Petit, P., benzidine, hydrochlo¬
rates, 280
Petri, R. J., detedtion of micro¬
organisms in the air, gy
Petroleum on lead, adtion of, 39
Petroleums, mineral matter in
natural, 293
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* etterson, O., and L. F. Nilson,
ferrous chloride and chro¬
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Wash-bottle, improved, 171, 182
Watches, palladium alloys in, 100
Water, analysis of Nile, 71
and propyl alcohol, mixture,
263
crystalline, of the alums, 220
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