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•VOLUME XXXV. 

EDITED BY WILLIAM CROOKES, F.R.S., S-c. 

No. 893.—JANUARY'S, 1877. 

ON THE 

ESTIMATION OF PHOSPHORUS IN THE FORM 

OF PHOSPHO-AMMONIO-MOLYBDIC SALT, 

(5lI4N0,2P205) -F(5H20,ioMo03). 

By SERGIUS KERN, St. Petersburg. 

Eggertz gives in his Swedish work, “ Om Kemisk, 
profiling af Tern, Ternmalmer, och Braennmaterialier,” 
a method of quantitative analysis of phosphorus which 
is based on the precipitation of phosphorus in the form of 
phospho-ammonio-molybdic salt by a mixture called 
“ molybdic solution,” prepared by dissolving ioo grms. of 
molybdic acid in 422 c.c. of ammonia, 0*95 specific gravity, 
and mixing this solution with 1250 c.c. of nitric acid, 1*20 
specific gravity. This method he employed in analyses 
of iron and steel, and since then a great many analyses 
have been- executed by this method in laboratories of iron 
works. Working now almost entirely with products of 
such works, and analysing Bessemer and crucible steels 
for phosphorus, I find that the method as designed by 
Eggertz must be altered in details. The author of this 
method advises to proceed as follows for the quantitative 
analysis of phosphorus:— 

1 grm. of the iron specimen is dissolved in 12 c.c. of 
nitric acid ; the liquor is next evaporated on a sand-bath 
to dryness-; the residue is dissolved in 5 c.c. of aqua 
regia, and to the solution 4 c.c. of water is added. The 
liquor is filtered from the silica ; the filtrate must not be 
more than 20 c.c. P'rom this solution the phosphorus is 
precipitated by about 30 c.c. of molybdic liquor, the pre¬ 
paration of which has been already mentioned. The 
solution is left for 15 hours in a warm place, and is then 
filtered. The precipitate containing phosphorus is washed 
by cold water acidulated with one per cent, of nitric acid. 
The yellow precipitate is dried on the filter at ioo° in an 
air-bath and weighed. This precipitate contains 1*63 per 
cent, of phosphorus. On this process I wish to make 
some remarks—practical remarks, I had better say. 

1. For dissolving iron it is better to use aqua regia, 
because nitric acid is nonsuch a powerful agent for de¬ 
composing the whole of the organic matter which is 
often found in irons ; the presence of this was found to 
prevent the precipitation of phosphorus by the molybdic 
solution. 

2. The process^of filtration and washing of the yellow 
precipitate must be executed very rapidly, because other¬ 
wise a certain quantity of the yellow precipitate is dis¬ 
solved, and passes through the filter with the solution. 
Many trials were made, and it was always found that a 
small quantity of the precipitate passed into solution. 
In this case a lower percentage of phosphorus is obtained ; 
this gives incorredt results in analysing steels and irons, 
and such materials where a small amount of phosphorus 

not estimated may give faulty results in the classifica¬ 
tion of the materials. 

3. Eggertz advises to wash the yellow precipitate with 
water acidulated by nitric acid, and dry it on the filter at 
ioo°. In practice this operation is nearly impossible, 
firstly because the precipitate is slightly soluble in acidu¬ 
lated water, secondly because a small quantity of the acid 
always remains on the filter, from which the filter when 
dried is always a little rotten ; this fadt also influences 
the percentage of phosphorus calculated. 

The best method was found to be the following :— 
1 grm. of, the specimen is dissolved in 20 c.c. of aqua 

regia, and the phosphorus is precipitated by Eggertz’s 
method ; the resulting yellow precipitate, separated from 
the solution, is dissolved on the filter in ammonia, and in 
the filtrate obtained, slightly acidulated by hydrochloric 
acid, the phosphorus is precipitated in the form of 
phospho-ammonio magnesic salt [Mg(NIT4)P04] by 
“ magnesium mixture,” prepared by dissolving 1 grm. of 
MgS04 and 1 grm. ofNH4Cl in 8 c.c. of water mixed 
with 4 c.c. of ammonia. The precipitation is finished in 
15 to 20 hours ; the precipitate is filtered from the solu¬ 
tion, washed with water containing half a per cent., 
of ammonia, and first gently heated in a platinum cru¬ 
cible till free NH3 and H20 are.evaporated; the crucible 
next is ignited for 30 to 40 minutes, and the received 
Mg2P207 is weighed. This salt contains 13*51 per cent, 
of phosphorus. 

This combination of Eggertz’s method with the old one 
gives very exadt results in analyses of irons and steels. 

Obouchoff Steel Works, St. Petersburg. 

NEW APPLICATIONS OF GLYCERIN IN THE 

LABORATORY. 

By A. H. CHURCH, M.A. 

( - 

For some time past I have used glycerin for preventing 
the adhesion of vulcanised india-rubber tubing to the 
inlet pipes of Bunsen and other gas-burners. A drop or 
two smeared on the parts in contact prevents both sur¬ 
faces from suffering those changes which give rise to 
such continued annoyance in the laboratory. The 
glycerin should be pure. 

One of the most serious drawbacks to the use of 
paraffin lamps for microscopic and other purposes is the 
perpetual' creeping out of some of the hydrocarbon 
through the cement wherewith the metal burner is fixed 
to the glass reservoir. If this cement be soaked with 
glycerin before oil of any kind be introduced into the 
lamp this annoyance does not occur. 
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ON THE SPECTRA OF LIGHTNING. 

By J.W. CLARK. 

Another opportunity of observing the spedtrum of forked 
lightning having occurred, the following observations were 
made-—Out of 26 observations, n spedlra showed bright 
lines of oxygen, nitrogen (at times apparently also of hydro¬ 
gen) 7 more were uncertain on account of their being too 
faint, and the remaining 8 were continuous, but without 
lines. A few more spedlra resembled those previously des¬ 
cribed (Chemical News, vols. xxx. and xxxii.), in which 
parts of the spedlra were alone visible, particularly the 
red end, but sometimes the space between the solar 
lines D and F or D and E was seen of a uniform 
and almost white colour (Chemical News, vol. xxxii.), 
which now seemed to be possibly due either to the flash 
not beino- sufficiently bright or to its not being in the 
diredlion°of the axis of the spedtroscope. Previously, 
however, the same appearance was observed with very 
bright flashes. The density of the air in which the 
discharge takes place will probably influence the nature 
of the spedtrum, and the amount of aqueous vapour may 
also affedt it, as determining the amount of incandescent 
hydrogen, which, as is well known, shows remarkable 
changes in its spectrum w-hen subjedted to varying pres¬ 

sure and temperature.1* 

THE ANALYSIS OF SOAP. 

Weighing.—In all methods usually given in text-books 
the analyst is diredted to weigh out for each operation 
small portions (1 to 5 grm.) of the sample. This plan is 
to be avoided, and for two reasons :—(1) Soap is extremely 
variable in composition, and considerable variations are 
possible even in the same sample ; (2) It is perpetually 
losing water by evaporation from its surface. As the soap 
is usually weighed in the form of thin shavings, the 
surface exposed is, in relation to the weight taken, very 
considerable. These two sources of inaccuracy are 
obviated by weighing out for the analysis a sedtion cut 
through the bar at right angles to its length (60 to 80 grms.), 
dissolving in distilled water, and making the volume up to 
1000 c.c. (in the cold); 50 c.c. of this solution are 
measured off for each operation. It should be observed 
that as some of the alkaline salts of the fatty acids sepa¬ 
rate out from the solution on cooling it must'be well mixed, 
by agitation, previously to drawing off each 50 c.c. The 
several operations are condudted as follows:— 

I. Total Alkali.—50 c.c. of the solution are diluted to 
about 200 c.c., the liquid is coloured faintly with eosine, 
and standard acid is run in, taking care to stir briskly 
with a glass rod. The neutral point is extremely well 
marked by the sudden decolorisation of the whole. The 
cause of this apparent destrudlion of colour is the union 
of the fatty acids with the eosine at the moment of their 
complete separation from the fluid. 

II. Uncombined Alkali,—50 c.c. are added to 300 c.c. of 
a saturated solution of common salt, which must be, of 
course, neutral to test paper, and the volume made up to 
400 c.c. The neutral alkaline salts of the fatty acids 
(i.e., true soap) are precipitated ; any excess of alkali pre¬ 
sent remains in solution ; this is determined in an aliquot 
part of the filtered solution; the filter must not be 
moistened previous to filtration ; from this the total uncom¬ 
bined alkali is calculated, and subtracted from the total 
alkali already found. Then the combined and uncombined 
alkali are determined. 

III. Fatty Acids.—50 c.c. of this solution are introduced 
into a stoppered separating funnel, decomposed with 
excess of acid and agitated with carbon disulphide until 

* See Wiillner, “ Lehrbueh der Physik,”Bd. II., s. 244, and Sehellen 
“ Spedtralanalyse,” s. 167. 

the liberated fatty acids are dissolved. The disulphide 
solution of the fats is drawn off into a tared flask; the 
aqueous solution is washed once or twice with small por¬ 
tions of disulphide, the whole of which is then separated 
from the fats by distillation. The fats are purified from 
the last traces of CS2 by heating the flask for a short time 
at ioo° C.; the weight, after cooling, less the tare, gives 
the weight of the fatty acids. Ordinary ether may be 
used in place of the CS2 ; it has, however, the disadvan¬ 
tage of retaining small quantities of water, and, there¬ 
fore, aqueous acids, which must be driven off at the end 
of the operation by exposing to a temperature of 100 to 
120° C., until the weight is constant. F'urther, the ethereal 
solution will be the upper stratum, and is, for obvious 
reasons, not so easily to be manipulated as the bisulphide 
solution, which forms the lower layer. 

Note.—A moment’s consideration of the following 
equation representing the decomnosition of sodic oleate 
by HC1 

2!Ci8H330>0 + 2HC1 = 2NaCl + 2 |Ci8H330>0. 

will make it evident that while the fatty acid is present in 
the soap in the form of anhydride, it is separated and 
weighed in the course of analysis as hydrate. A cor¬ 
rection must, therefore, be applied based upon the fact that 
282 parts oleic hydrate = 273 parts oleic anhydride—i.e., 
the weight of the fatty acids is to be multiplied by the de¬ 
cimal fraction 0-97. 

In the case of the “ Olein ” soaps of commerce a very 
rapid and tolerably accurate estimation may be made in 
the following way:—50 c.c. of the solution are decom¬ 
posed with HC1 in a small flask, the neck of which is long 
and narrow, and graduated in c.c., and so much water 
added that, upon heating in the water-bath, the separated 
oil will rise into the neck and fall entirely within the 
graduated portion. The heating must be continued, with 
occasional tapping of the flask, until the whole of the 
fat has been separated and has risen into the neck. The 
flask is allowed to cool, and when cool the volume of the 
oil is read off. This quantity, multiplied by the specific 
gravity of the oil, gives its weight. The specific gravity 
(which I have almost always found to be o-g) may be deter¬ 
mined by pouring off a small quantity into a capsule ; ('a 
second leading will give the volume takenj, and weighing 
it; the weight divided by the volume is the required spe¬ 
cific gravity. 

IV. Water.—If the purity of the sample has been 
ascertained this constituent may be calculated by dif¬ 
ference. The diredl estimation is effedted by evaporating 
50 c.c. of the solution to dryness on the water-bath (finally 
in the air-bath from ioo° to 120° c.) in a weighed dish. 
The residue is anhydrous soap ; from its weight the per¬ 
centage of water in the soap may readily be calculated. 
It maybe observed that the usual method, which consists 
in the exposure of the soap, previously cut into thin 
shavings and weighed, to the temperature of boiling 
water until it ceases to lose weight, is inaccurate, as it 
fails to drive off the last portions of water (1 to 2 per 
cent), which seem to have contradled a stronger union 
with the soap. 

V. Mineral impurities and unsaponijicd f(it may be de- 
tedted by taking the dried soap from the preceding opera¬ 
tion, dissolving in strong alcohol, and filtering through a 
funnel heated by means of a jacket of hot water. Mineral 
impurities remain upon the filter as an insoluble residue, 
the weight of which is readily ascertained. The alcoholic 
filtrate is evaporated with successive additions of distilled 
water; by these means any unsaponified fat or resin is 
separated from the soap, which, of course, remains in 
aqueous solution. This solution may be used for I., II., 
or III. The mineral impurities may be examined quali¬ 
tatively after drying and weighing. 

C. F. C. 
The Laboratory, Owens College, 

December 15,1876. 
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REPORT 
ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* 

By Dr. A. W. HOFMANN. 

(Continued from, vol. xxxiii., p. 245.) 

The Sulphur Industry of Sicily. 
By Dr. Angelo Barbaglia. 

The Work in the Sulphur Mines.—The miners who 
raise the sulphur ores are called picconieri, and work under 
the direction of foremen known as capo mastri. At the 
head of the establishment, immediately under the pro¬ 
prietory, there is now generally a scientifically-trained 
mining engineer. The duty of the picconieri is to split 
out the sulphur ore from the veins, and to break it up, 
which is done with heavy hammers (piccone), weighing 
about.6 kilos., and sharpened on one side to facilitate the 
splitting. Gunpowder is very rarely used except where 
the gangue consists of the hardest limestone. The adits 
follow the direction and inclination of the veins, and 
branch out at places where the ore is rich and easy to 
work. In this manner are formed a series of spaces 
known as gallerie or caverne of every form and size opening 
into each other in the most various manner. The breadth 
of these galleries varies from 2 to 2\ metres ; their height 
fluctuates and depends to a certain extent on the thickness 
of the beds, and especially on the hardness of the rock 
enclosing the sulphur ores. Where this rock is soft it 
would be dangerous to give the galleries a greater height 
than 2 metres, and to prevent accidents the sides are 
often supported by walls either run up dry or cemented 
with gypsum. 

The 14 to 15 million quintals of ore furnished yearly by 
the 250 solfares of Sicily are almost exclusively transported 
by human labour. Both in the galleries and up to the 
mouth of the pit the mineral is carried by thousands of 
boys of from eight to ten years old [manuali), who convey 
the ore on their backs or shoulders. Only when the mine 
attains a depth exceeding 100 metres this method of trans¬ 
portation is abandoned both in accordance with the 
sanitary laws and from economic considerations. At such 
depths, and especially when water has to be removed, 
machinery must be brought into play or the mine 
abandoned. In such cases horse-galleries (gallerie di 
carreggiatura) have long been employed in Sicily, but if 
water has to be lifted vertical shafts (pozzi vcrticali) 
become necessary. 

Hitherto horse or cart galleries have only been intro¬ 
duced in four solfares, those of Montagna Vecchia (Pro¬ 
vince of Aragona), San Giovanello, and Montelonge 
(Province Casteltermini), and Galleria Ercole (Province 
Sommatino). According to statistical returns collected 
in 1865 this system has shown very favourable results. 

The first attempts at raising the ore by means of shafts 
were made at a solfare in the district of Respica (Province 
Villarosa), and in another on the Colle di Madore (Pro¬ 
vince of Lercara), by a French mining engineer named 
De Labretoigne. They were carried on intermittently 
from 1859 to i86r, but the result was so unsatisfactory 
that they \$ere given up. In 1865 similar experiments 
were made at the Solfare of Montedore, but with no better 
issue; and not until 1868 was the use of shafts seriously 
taken in hand and successfully carried out. This took 
place at the Solfare of Grottacalda, at that time under 
the management of the mining engineer Parodi, from 
whose report we take this brief extract. He're the shafts 
proved so advantageous that the same system was soon 
introduced in the solfares of Floristella, of Gallizzi, and 
in others of less importance. The new arrangement at 
Grottacalda cost 78,000 lire; the shaft is 137 metres in 
depth, and has been in use for raising the ore since 1871. 

* “ Berichte iiber die Entwickelung der Chemischen Indurtr’e 
Wahrend des Letzten Jahrzehends.” 

! Since 1872 a steam-engine of 40 horse-power has been 
working in the great solfara of Sommatino. At the same 
time shafts were commenced at the solfaras of Raddassa, 
Montagna (Province Sommatino), and Trabonella in the 
neighbourhood of Sanatra (Province of Caltanisetta), ex¬ 
clusively destined, however, for the removal of water. In 
place of the wooden pumps formerly in use metal pumps 
have been already introduced, which are managed by 
workmen named trombatori. 

If we compare the returns of the year 1867 with those 
of 1871 very notable progress will be perceived. Whilst 
at the end of 1867, 13 solfaras only employed 20 steam 
engines, with a collective power of 256 horses, in 1872 21 
solfaras are working with 400 horse-power. In the con¬ 
struction of the engines, which are now built on scientific 
principles, great improvements have been made. 

At the mouth of the sulphur mine, each picconiero with 
the help of his manuali, throws the ore he has raised into 
a heap (catasta), which is then measured by specially 
appointed officials (catastieri dell’ animinestrazione). As 
a unity of measurement the cassa is employed, a vessel of 
the form of a parallelepidon which, in different mines holds 
from 2’5 to 5 cubic metres. 

The extraction of the sulphur in Sicily is almost ex¬ 
clusively effected by fusion. The eliquefaCtion in small 
cast-iron apparatus (called doppioni, because they are 
fixed in pairs, retort and receiver) as is customary in some 
solfaras of the Romagna, or in earthen vessels (pignatti 
di argilla), as described in manuals of chemistry, has never 
been in use in Sicily. As far back as tradition extends 
very primitive arrangements have been in use in the 
island, known as calcarelle. 

For this purpose round holes were dug in the ground of 
about 2’5 metres in diameter and 4 decimetres in depth, in 
in the midst of which the picconieri piled up the 
sulphur ores in a high mound—an operation which 
generally took up two days. This heap was set 
on fire in the evening, and in the morning of the next 
day so much liquid sulphur has collected in the outer part 
of the hole that it can be scooped out and cast into 
rolls—an operation which lasts till evening, and is 
resumed on the following day. This process involved 
little outlay, but the yield was small. Only one-third of 
the sulphur in the ores was utilized, the remaining two- 
thirds being diffused in the atmosphere as sulphurous acid, 
to the annoyance of the inhabitants, and to the serious 
injury of the adjacent fields. 

Since 1850 the eliquation or sulphur in Sicily has been 
materially improved by the conversion of the calcarelle 
into calcaroni. The latter, as the word itself implies, are 
merely excavations liks those described above, but on a 
much larger scale, and of an improved construction. 
They are large round cavities of a semicular or semi¬ 
elliptical section, of about 10 metres in diameter and 2^5 
metres in depth. They are generally contrived in places 
where the slope of the ground renders it practicable to 
arrange a communication from without with the lower 
part of the calcarone, the bottom of which is made 
inclining to this point. This external communication, 
curiously known as la rnorte, consists in an aperture 1*20 
metre high and 25 centimetres broad. Within the calcarone 
is lined with a wall of gypsun, from 4 to 5 decimetres in 
thickness at the back, (i.e. the part fu .hest from the 
opening), but from 1 to 1*2 metre at the front. The 
masonry is lined with a smooth layer 01 gypsum, im¬ 
penetrable by melted sulphur. 

The calcarone is charged by workmen known as 
riempitori. The cover, the bottom—which is either the 
mere ground, or, preferably, a hearth formed of hewn 
stone—first with a layer of finely ground burnt ore from 
former operations, (ginese) upon which follows a stratum 
of larger lumps of ore (tozzi). Upon this foundation the 
ore is heaped up, care being taken to put the smaller pieces 
principally on the outside of the heap. At the same time 
the outer communication is blocked up with a kind of 
vault, (porte) which is built up with large blocks of the 
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poorest ore about its internal aperture. As soon as the 
.cavity is filled up to the margin the workmen pile up more 
ore, forming a mound of the shape of a blunted cone, 
(icolmatura, cucuzzo) still keeping the larger blocks in the 
centre, and the smaller about the circumference. By 
means of the large blocks it is found practicable to leave 
vertical chimney-like openings in various places, not 
too far from the margin, and especially at the back of the 
calcarone in order to regulate the draught. The mound 
is then covered with a stratum of finest powdered ore, 
(.stcrro) over which follows lastly a coating of ground 
burnt ore (ginese) and known as the shirt of the heap 
(camicia). Before igniting the calcarone the outward 
aperture is closed with a thin wall of gypsum, in which 
small holes are left at various heights, and are closed 
during the combustion with balls of clay. The heap is 
kindled by means of bundles of straw dipped in sulphur 
and thrown into the draught flues. After about an hour 
all apertures are closed, and the mound is left to itself for 
eight or nine days. Then mingled vapours of water, 
sulphur and sulphurous acid begin to make their way 
through the outer coating of the heap, and around the 
flues their appears a slight sublimate of sulphur. At the 
same time the barrier of the outward aperture becomes 
hotter and hotter near the ground, and finally red hot. 
By opening one of the holes which had been stoppered 
with clay, it is possible to ascertain whether a sufficient 
quantity of melted sulphur—olio as the workman call it, 
has collected at the bottom of the furnace. Now begins 
the work of the sulphur-casters (arditori) ; with a pointed 
iron bar (spiedo) they perforate the lower part of the 
gypsum wall, and colledi the melted sulphur in moistened 
moulds of poplar wood (gavitc) of the shape of a blunted 
pyramid. In this manner blocks of from 50 to 60 kilos. 
(balalc) are obtained, -and are sent to market without 
furtehr preparation. The tapping and casting the sulphur 
are not everywhere conducted in the same manner. In 
some works the sulphur is allowed to colledt till the end 
of the entire combustion, and run off at once, but generally 
the calcarone is tapped twice or thrice in the course of 24 
hours, so as to remove the sulphur as it collects. The 
calcarone is emptied ‘and prepared for a fresh charge of 
workman known as scalcaratori. 

(To be continued.) 

ON THE GROWTH OF THE ALKALI AND 

BLEACHING-POWDER MANUFACTURE 

OF THE GLASGOW DISTRICT.* 

By JAMES MACTEAR. 

It has been considered that a slight historical sketch of 
the rise of the alkali and bleaching-powder manufacture 
of Glasgow (which indeed was the birthplace of the 
latter article) would fitly take its place in a report upon 
the chemical industries of the district, on the occasion of 
the visit of the Association at this time. 

In the search after the necessary data, so many curious 
facts and figures cropped up, that indulgence must be 
craved for the length of the communication, which, even 
as it is, far from exhausts the subject. 

Part 1.—Salt. 

Intimately connected with the manufacture of alkali 
and bleaching-powder is that of common salt. 

The heavy duty on this article at the end of last and 
beginning of this century retarded for many years the 
development of the alkali trade. 

The following details regarding the salt manufacture 
are interesting. 

In the year 1798 (previous to the rise of duty which 

• Read before the Chemical Section oi the British Association 
Glasgow Meeting, i876. j 

came into effeCt in the summer of that year), the quantity 
of salt manufactured in Scotland was 350,000 bushels of 
56 lbs. each, or 8750 tons, produced by 118 pans distributed 
as below:— 

Division. 

Aberdeen 

Situation. 

Patsoy.. 

Pans. 

1 
,, ® 0 Peterhead 2 

n • • Nigg .. .. 2 
Ayr Maryburgh .. I 
Alloa .. Limekilns I 

ft • • * * Craigflowers.. 4 
n • • • • Torryburn 1 

Anstruther .. St. Phillips .. 7 
Borrowstouness Corly Hall .. 7 

J > Thistone 7 
Grangepans .. 5 

5) Inverkeithing 4 
St. David’s .. 4 

Irvine .. Saltcoats 4 
Kircaldy Kircaldy 2 

»l * * Dysait .. 7 
tt • • Wemyss 7 
M • • Methel .. 8 

)} • • Leven .. 3 
Montrose Montrose 2 

tt • • Usan 1 
Prestonpans Prestonpans .. 6 

n Cockenzie 11 

tt Cuttle .. 2 

tt Westpans 6 

tt Penkie pans .. 8 
•> Duddingstone 4 

Stranraer .. Gladmock 1 

• 118 

Produced annualy, 350,000 bushels at 56 lbs. each = 8750 
tons. 

From this it would appear that each pan produced 
annually about 75 tons, or say ij tons per week. 

The price was 3s. 3d. per bushel or £6 10s. per ton, duty 
inclusive, the latter being is. 6d. per bushel or ^3 per 
ton. 

The additional duty now put on was 6s. 6d. per bushel 
or Per ton> making the cost amount to £19 10s. 
per ton. 

The duty in Scotland was much less than in England, 
the figures being in the year 1805—Scotland, £12 per ton ; 
England, ^30 per ton. 

The following is a statement of the method and cost of 
manufacturing one ton of salt, dated September, 1806 :—■ 

“At Mr. Cunningham’s works at Saltcoats there are in 
operation 4 pans, each 18 ft. by 9 ft. by 1 ft. g in. ; each 
pan requires three men, or twelve in all. 

“ These men are paid at the rate of is. id. per cwt., 
exclusive of house and fire. 

“ They keep their fire-places in order without any allow¬ 
ance, repairing them with schistus or clay, got in the 
immediate neighbourhood. The schistus answers for 
brick, and they say much better. They are not allowed 
for the time lost in repairing their boilers. 

“ The pans are of malleable iron of nearly •* in. thick, 
supported on malleable iron bars about 3 in. square, 
placed across under each row of clink nails, say about 
15 in. apart. 

“ A pan, with frequent repairs, lasts about five years, and 
costs when new about £200. 

“These pans yield five castings of salt per week, weigh¬ 
ing 10 to 11 cwts. each, agreeable to the strength of the 
sea water. 

“ In order to produce these 10 to 11 cwts. of salt, the 
pan is filled three times till within four inches of the 
brim (they cannot be filled more with advantage to the 
ebullition). 

“ The two first fills are boiled down till the salt begins 
to form, the first down to within about one inch of the 



Chemical News,) 
Jan.5,1877. ) 

bottom, the second to within about one and a half inches, 
and the last to about two and a quarter inches, which 
consists chiefly of the pretty dry salt. 

“ This salt is then raked to the side of the pan, and 
thrown into a square chest, where it is allowed to drain 
till a third easting is ready to replace it, two chests being 
always employed. 

“ While in this situation it yields about 20 gallons of 
bittern, or ‘ pan oil,’ as the workmen call it. 

“ In each pan there are four small round vessels of 8 in. 
by 4 in., placed one in each corner, which, during the 
evaporation, colled): all the insoluble salts and impurities 
deposited during the process, sometimes more or less, 
in proportion, it is said, to the weakness of the water. 

“ State of Charges by the ton weight. 

Wages . D 1 8 
Coal dross, 162-192, say 1S0 cwts., at id. 0 15 0 
Tear and wear, say. 10 0 
Rent, say. 
Cartage of coals, at |d. per cwt... 

4 0 
.. .. 0 3 9 

O) 14 5 ” 

The manufacture of salt is still continued at Saltcoats, 
hut on a different system, the sea water being employed to 
dissolve rock-salt obtained from Ireland, which gives a 
solution requiring mnch less evaporation than the old 
system. 

This method is also carried out to a small extent in 
Glasgow. 

The following table gives the prii ces of salt ; for chemical 
purposes in Glssgow from the year 1798: — 

Year. Price per Ton. 

1793 . • • Ds to £18 
1800. O 0 
1S01. No details. 
1802.. M 
1803. •• £12 0 0 
1804. 0 0 
1809. 19 0 0 
1814. 0 0 
1819. 12 0 
1824. 6 0 
1829. 2 0 

1834. 19 0 

1839. 1 0 

1144. .. 0 16 0 

1849. !7 0 

1854. 15 0 

1859. 16 0 
1864. 14 0 
1869. 14 6 

At or about which price it has since remained. 

The quality of salt used for chemical purposes previous 
to the introduction of the method of bleaching by chlorine, 
must of course have been small. Marine acid, however, 
was made, and there is a tradition amongst the oldest work¬ 
men of the chemical works that it was produced (some 
years previous to the introduction of sulphuric acid about 
1749) by the distillation of salt and earthy matter. That 
this process was actually in use is extremely probable, as 
it is described by the writers of the last century—eight 
parts of clay or bolar earth to one of salt being the 
mixture recommended, distilled in stoneware retorts. 

(To be continued). 

Supporting Power of Horse-shoe Magnets.—M. V. 
S. M. van der Weiden.—Free magnetism in a closed and 
supersaturated magnet is less than for one open and per¬ 
manent. Free magnetism in the latter state is to the 
magnetism in the open state about as 3 to 10, a propor¬ 
tion which becomes more and constant as the magnet 
approaches a definitive permanence.—Comptes Rendus. 

5 

ON THE DETECTION OF ROSOLIC ACID IN 

PRESENCE OF MAGENTA. 

By MM. P. GUYOT AND R. BIDAUX. 

Rosolic acid, which dissolves in water with the colour of 
onion peel, possesses the property ofcommunicating to wines 
the characteristic shade of old claret. We think it useful 
to make known at the present time the reactions which 
serve to detect it, either alone, or in presence of magenta. 
Some time ago we remarked that magenta is decolourised 
in presence of ammonia, and that ether removes from the 
mixture the colouring base, which may be reconstituted by 
the addition of an acid. In these conditions rosolic acid 
yields a characteristic rose tint and gives up nothing to 
ether. If we pour an acid into the rosolic solution, the shade 
of old claret is destroyed and gives place to a yellowish 
tint. If heated with gun-cotton, the rosolic liquor is 
fixed on the nitrogenised fibre, which, well washed and 
dried, takes a beautiful rose tint in presence of ammonia. 
This reaction may present itself in the course of the 
manipulations of an expert instructed to examine wines 
adulterated with magenta, and therefore it is well to men¬ 
tion it, for, we must call attention to the fact it is the very 
opposite to what ought to be produced. We easily under¬ 
stand the embarrasment of the expert who, after having 
obtained gun-cotton or nitrogenised paper slightly 
coloured, expects to see the colour disappear on contact 
with ammonia, but perceives, on the contrary, a very vivid 
rose shade, which, instead of brightening under the 
influence of acetic acid, becomes yellow. Into a flask 
containing ammoniacal rosolic acid, we poured sulphuric 
ether and then strongly agitated the liquid. After the 
complete separation of the two layers, the ethereal liquid 
was decanted and poured into'another bottle. It was 
then limpid and colourless ; we added to it pure acetic 
acid, which produced no change ; the two layers separated 
and remained perfectly white. There was therefore no 
colouration, which shows that, in presence of ammonia, 
the ether does not remove rosolic acid. The inverse 
reaction is significant; rosolic acid, having become yellow 
under the influence of an acid, was treated as above with 
ether ; the upper yellowish layer having been decanted, 
was submitted to the action of ammonia, which took a 
rose colour. If, in a flask, we put magenta with acetic 
acid, the rose tint does not change ; ether added to this 
flask is coloured a violet rose. When decanted and 
treated with ammonia, there are formed at first two 
distinct layers, the lower one white and the upper ethereal, 
containing magenta. An excess of ammonia destroys 
immediately the colouration, and gives two layers per¬ 
fectly colourless. It is important to remark that, whilst 
with magenta the ammonia renders the colouring matter 
white, with rosolic acid, on the contrary, the same alkali 
developes a rose shade, which floats on the colourless 
ether. Here, it is the aqueous liquid which is coloured, 
whilst if we acidify ammoniacal ether containingmagenta, 
it is the ether, if in sufficient quantity, which takes the 
characteristic rose tint. There are then, in these com¬ 
parative experiments, two very distinct reactions, which 
can be made use of for the examination of liquids con- 
taihing the two colouring matters. These reactions are 
shown in the table. 

These reactions being well known, it is easy to separate 
fromasingle solution the two colouring matters. We pour 
into a flaskthe liquid so be examined; we add ammonia to it; 
we agitate with ether and then decant. In presence of 
acetic acid, the ether becomes coloured. This experi¬ 
ment can be checked by means of gun-cotton. In fact, if 
we saturate this nitrogenous matter with the decanted 
ether, it is changed into a gelatinous rose-coloured matter, 
with which we can obtain the reactions of magenta. As 
for the aqueous liquid, it may serve for a counter-test. 
The ammonia which it contains is driven off in the water- 
bath and and we add acetic acid, which communicates the 
yellow tint mentioned above. If treated then with ether 

Detection of Rosolic Acid in Presence of Magenta. 
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Gun-cotton 

Ether and Ammoniacal 
Solution. 

Ether and Acetic Solu¬ 
tion . 

11. Ammonia 

2. Acetic acid 

Ammonia 

Acetic acid 

Ammonia 

Acetic acid 

Decolouration. 
Red colouration . 
Red colouration . 
Decolouration. 

\ 

No aCtion with either of 
these colouring matters. 

( Red colouration . 
(No aCtion. 

/Ether, at first of a rose colour, becomes decolourised 
(Red colouration of the upper layer. 
J Ether coloured rose . 
(No aCtion. 

Magenta. 
Rosolic acid. 
Magenta. 
Rosolic acid. 

Magenta. 
Rosolic acid. 

Magenta. 
Rosolic acid. 
Magenta. 
Rosolic acid. 

and ammonia, it is found in the desired conditions to 
furnish one of the reactions mentioned above. It remains 
for us to know if, on submitting the mixed liquid to the 
action of acetic acid and treating with ether, we can 
separate the two colouring matters. They are both re¬ 
moved by ether, poured into an acetic liquid, which con¬ 
tains then yellow rosolic acid and rose-coloured magenta. 
When separated from the aqueous liquid, this coloured 
ether furnishes a very distinct reaction. A few drops of 
of ammonia decolourise the ether and tinge the lower 
stratum rose-colour, magenta disappears, and rosolic acid 
passes into ammoniacal solution. This process, as may 
be seen, differs very slightly from the former. The 
original treatment with acetic acid has for its objed to 
render soluble in ether the two colouring matteis, and 
remove them from the water in a more concentrated 
form. It requires only two manipulations, which, in 
certain cases of rapid determination is very important— 
Comptes Rendns. 

PROCEEDINGS OF SOCIETIES. 

MANCHESTER LITERARY AND PHILOSOPHICAL 

SOCIETY. 

Ordinary Meeting, November 28, 1876. 

Edward Schunck, Ph.D., F.R.S., Vice-President, in the 
Chair. 

r “ Note on a Manganese Ore from New South Wales, and 
on a Specimen of Native Silver from Nezo Zealand," by 
M. M. Pattison Muir, F.R.S.E. 

I lately received a small specimen of manganese ore 
taken from a very large deposit near Bathurst, N.S.W. 
The ore is said to constitute the greater part of a con¬ 
siderable mountain in that neighbourhood. 

The sample was greyish black in colour; when broken 
it exhibited an ill-defined crystalline strudure, and 
showed patches of dark biown or black intermingled with 
others of dark steel-grey colour. 

When heated in a small glass tube a considerable quan¬ 
tity of water was evolved. 

The amount of manganese dioxide was determined by 
the oxalic acid method of Fresenius and Will; the total 
quantity of manganese was also determined by precipita¬ 
tion with bromine water, after removal of ferric and 
aluminic oxides ; the excess of manganese above that 
required for the formation of the amount of dioxide found 
to be present was calculated to protoxide. 

The following are the results of the analysis:— 

Manganese dioxide .. 
,, protoxide.. 

Ferric and aluminic oxides 
Silica. 
Moisture .. 

If the percentage amount of manganese dioxide be 
calculated on the dried specimen, it is found to amount 
tO 32’2I. 

Traces of zinc and of sodium were also found. 
The specimen of native silver, the analysis of which is 

appended, was sent to me from the Thames Goldfield, 
New Zealand. It presented the appearance of arbores¬ 
cent crystals radiating outwards from a central mass at 
acute angles. A very small quantity of crystalline quartz 
could be seen in the cavities of the mass. 

The silver was estimated by precipitation as chloride ; 
the copper, mercury, &c., were precipitated by means of 
sulphuretted hydrogen ; the copper was separated by solu¬ 
tion in nitric acid, and estimated in this solution by the 
colorimetric method depending upon the use of potassium 
ferrocyanide, described by Carnelley (Proc. Manchester 
Lit. and Phil. Soc., 1875-76, p. 24). The iron was pre¬ 
cipitated by means of ammonium sulphide, the precipitate 
was dissolved in dilute hydrochloric acid, and the quan¬ 
tity of iron estimated by Carnelley’s colorimetric method 
(Proc. Lit. and Phil. Soc., vol. v., p. 346). 

The sulphide of mercury was dissolved in aqua regia, 
and an attempt was made to estimate the quantity of the 
metal by Hannay’s volumetric method (Chem. Soc. Journ. 
[2], xi., 565). The quantity present was, however, too 
small to admit of estimation by this method. 

The mercury was approximately estimated by compar¬ 
ing the depth of colour produced in the liquid on the 
addition of sulphuretted hydrogen water with that pro¬ 
duced in an equal bulk of pure water to which a known 
volume of standardised mercuric chloride solution had 
been added. This method did not give very satisfactory 
results ; it was found that the shades of colour in the two 
liquids were not exactly the same. For this reason the 
quantity of mercury stated below must be regarded as 
approximative only. 

Silica and gangue .. .. 1*93 
Silver .97’05 
Mercury. 0*28 

-99-26 
Copper. 0-00005 
Iron . o’ooiog 

Very minute traces of bismuth were also detected. 

Mr. Muir also exhibited a number of new salts of 
bismuth, including several chromates, oxybromides, ferro- 
cyanides, &c., likewise specimens of terpenes, &c., from 
essential oil of sage. 

Ordinary Meeting, December 12, 1876. 

E. W. Binney, F.R.S., F.G.S , President, in the Chair. 

Mr. Baxendell read the following letter from Mr. 
Joseph Sidebotham, F.R.A.S., dated Mentone, December 
7, 1876 

There is a little matter I wish you would call attention 
to at one of the meetings of the Lit. and Phil. Soc., in 
order that the remarks of the members upon it may be 
obtained, and if thought desirable, published in the 
Proceedings, so as to come before the public. 

78-72 per cent. 
3'66 „ 
6-50 

5'8o 
475 

99'43 
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My attention has been for some time directed to the 
growing use of the aniline colours for tinting photographs. 
Now I find they are being extensively used in paintings 
and water-colour drawings, and the colours regularly sold 
for that purpose. Any one who knows the speedy altera¬ 
tion by light of nearly all of these colours will protest 
against their use, and a statement of this with the 
authority of some of our chemists would probably have 
the effeCt of causing them to be discontinued by all artists 
who care to think that their works should last more than 
a single year. 

Professor C. Schorlemmer, F.R.S., exhibited the new 
colouring matters fluorescein, soluble eosin, and insoluble 
eosin, as well as samples of silk and wool dyed by them, 
and showed the characteristic properties of these bodies. 

“ On a Mineral Water from Humphrey Head, near 
Grange-over-Sands, North Lancashire,” by Joseph 

Barnes and Harry Grimshaw, F.C.S. 

The mineral spring of which the following analyses 
have been made issues from the western side of the low 
promontory of Humphrey Head, almost at the base of the 
cliffs, and near to the sea shore, but quite above the 
ordinary high-water mark. The base of the rocks of which 
the substratum of the head is composed is washed by the 
tide when high, though it is far away from the water at 
its ebb in the wide and flat Morecambe Bay, in which the 
Humphey Head forms the division between the Miln- 
thorpe, or Lancaster Sands, and the Ulverston, or Leven 
Sands. The north and east sides of the head descend in 
a gentle slope to tbe sands, whereas the west and south 
sides present a rugged and perpendicular face of limestone 
rock. 

As regards the geology of the Head ; the strata of whmh 
it is composed, consist of mountain limestone, based upon 
the upper Silurian, which structure, we learned from 
Professor Dawkins, is common to a great portion of that 
district. Humphrey Head, therefore, seems to form a 
small outlying spur of the mountain system of the district, 
but it is completely separated by a strip of low-lying land 
from the nearest connected spur of the high lands of the 
neighbourhood, which is Kirk Head and contains the well- 
known cave in which such interesting antiquarian dis¬ 
coveries havebeen made. The whole of this neighbourhood 
is remarkable for the general absence of streams or springs 
of any description, owing doubtless to the very porous 
nature of its rock formations, which allow the water to 
percolate down to the sea-level instead of finding their 
way along the surface to any extent. 

The mineral spring which issues as described near the 
base of the Humphey Head, was formerly and we suppose 
is still known by the name of the Holy Well. Two 
samples of its water have been taken, the first (a) on 
August 29th, 1875, and the second (b) on the 20th of the 
same month, 1876. The following data were obtained on 
analysis:— 

Sample (a) had an almost imperceptible alkaline reaction. 

1.) Specific gravity—bottle holds 25-031 grms. water. 
„ ,, „ 25-176 ,, mineral 

water. 
Specific Gravity—1-00579 at 150 C. 

(2.) Ammonia—half a litre distilled by Wanklyn’s pro¬ 
cess gave o'47 grm. free ammonia and 0-03 of 
alluminoid ammonia, equal to 0-94 and 0*06 pts. 
per million respectively. 

(3.) Chlorine—10 c.c. of the water required 33-1 c.c. 
standard nitrate of silver (1 c.c. = i m.grm. Cl). 

(4.) Total solid matter—100 c.c. on evaporation gave 
0-729 grm., which on analysis gave— 

(5.) Silica—0-0006 grm. 
(6.) BaS04—0*294 containing o’ioo8 S03. 
(7.) CaC03—0-1088 ,, 0*0608 CaO. 
(8.) Mg2P207—o’o8 ,, 0-0288 MgO. 
(9.) Traces of iron and alumina were found. 

Sample (b) had a neutral readtion. 

(1.) Total solid matter—as a mean of three determina¬ 
tions 100 c.c. gave 0-7352 grm. 

(2.) Chlorine—as a mean of two determinations 5 c.c. 
took 16 65 c.c., standard AgN03. 

(3.) Hardness—10 c.c. were made up to 250 c.c., and 
70 c.c. gave 4-1° of hardness. 

(4.) Iron and alumina—traces were found. 

Sample (a). Grs. per Gal. Sample (b). 
LuTS. per vjtlJ, 

Silica (Si02).. .. 0*42 — 
Sulphuric acid (S03) .. 70-50 — 
Lime (CaO). 42-50 — 
Magnesia (MgO).. .. 4-89 — 
Magnesium (Mg) .. 9-37 — 
Chlorine (Cl) .. .. 231-70 233-10 
Alkalis (K and Na) .. 150-92 — 

Total solids.510-30 514*64 

Hardness . — 102-50 

A calculation of these results on the usual assumptions 
of the combination of the different bases and acids, yields 
the following result for sample (a), leaving the small 
amounts of silica and ammonia out of consideration. 

Grms. per Gal. 

Silica. 0-42 
Calcium sulphate .. .. 103-21 
Magnesium sulphate.. .. 14-68 
Magnesium chloride .. .. 37*07 
Sodium chloride. 270-03 
Potassium chloride .. .. 84-go 

510-31 

The lime is placed as in combination with sulphuric 
acid, as forming the most insoluble compound with it, and 
that a considerable amountof the magnesium is combined 
with chlorine is evident from the faCt, that an estimation 
of chlorine in the solid residue, after heating it for some 
time to 170° C. gave only 219-8 grs. of Cl per gallon, 
showing a loss of n-g grs. The relative amounts of 
potassium and sodium chlorides are calculated by differ¬ 
ence, from the total alkali and chlorine. 

Remarks on Results of Analysis.— The proportion 
between the free and alluminoid ammonia, in this water 
is very remarkable, the amount of the former being con¬ 
spicuously large (o*g4 pts. per mil.), whereas the latter is 
hardly more than detectable (0-06). The amounts of 
alkaline chlorides (354*93 grms. per gal.) is very large, 
mostly consisting as will be seen of chloride of sodium. 
We are of opinion that this is due to the upward absorp¬ 
tion of a certain amount of sea water by the porous rocks 
through which the waters of the spring find their way; in 
faCt, the whole contents of the water seem to be only such 
as might be naturally expected from the nature of the 
rock construction of the Humphrey Head and its proximity 
to the sea. It is stated in works referring to this district 
that this sping was at one time in high repute for the 
medical qualities of its water, more especially in the cure 
of various cutaneous disorders, but at the present time it 
is seldom visited except from curiosity, though a few of 
the country people around seem to have a lingering belief 
in its virtues. 

For some of the figures in the above analyses we owe 
our thanks to Mr. Chaster, late a student of the Owens 
College. 

Since the above was written, our attention has been 
directed to an analysis of the water of this spring, pub¬ 
lished in the year 1868 in the Journal of the Chemical 
Society (2nd Series, VI., 20), by T. E. Thorpe (now F.R.S.), 
in which the author gives more minute details of the con¬ 
stituents of the water, than we have done in this paper, 
but which in the main shows that the quality of the water 
remains very constant. The exception to this is in the 
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amount of potash, which in our case (calculated from the 
arpounts of acid and base) is very much larger than in 
Thorpe’s analysis. We hope at a later date to perform 
other and more minute analyses of this spring, in order 
to see as far as possible whether this uniformity is still 
maintained. 

ACADEMIE DE ST. PETERSBURG. 

D. Paulow, “ Action of Monochlorinated Acids upon 
Zinc Hydrocarbons.” The author has presented, in a 
somewhat bulky article, a valuable addition to the litera¬ 
ture of the tertiary alcohols and ketones. He records the 
results of a large number of experiments upon the forma¬ 
tion of aceton and trimethyl carbinol by the adtion of 
acetyl chloride on zinc methyl in varied proportions, 
giving the quantitative results. A new tertiary heptyl 
alcohol, CyHjsO, was obtained by treatment of butyryl 
chloride, first with zinc methyl and subsequently with 
zinc ethyl. This new compound, methyl-ethyl propyl 
carbinol, is the first tertiary alcohol containing three 
different hydrocarbons united with the same carbon atom, 
and forms a colourless liquid with the odour of camphor. 
The corresponding hydrocarbon, CyH^, an oily liquid 
boiling at go° to 950, is obtained from the iodine com¬ 
pound. Methyl-ethyl isopropyl carbinol is obtained in the 
same manner from isobutyryl chloride, and yields a 
hydrocarbon boiling at 750 to 8o°. A series of experi¬ 
ments on the adtion of zinc methyl and zinc ethyl with 
aceton show that it possesses invariably a dehydrating 
charadter, and is always accompanied by the formation of 
condensation produdts, especially of mesityl oxide. The 
author has also obtained three' compounds analogous 
to mesityloxide from the adtion of zinc methyl upon acid 
chlorides: CsHI40, from propionyl chloride ; CioH^O, 
from isobutyryl chloride; and CI2H220, from valeryl 
chloride. These are all colourless liquids, boiling at high 
temperatures, with strong aromatic odours, and do not 
yield corresponding hydrocarbons. 

WIENER AKADEMIE DER WISSENSCHAFTEN. 

K. Zulkowsky, “ Action of Glycerin upon Starch at 
High Temperature.” A mixture of 50 grms. of potato 
or wheat starch with 1 kilogramme of concentrated 
glycerin, exposed to a gradually rising temperature under 
continual stirring, exhibits the following changes :—The 
granules gradually swell, and at 130° a pasty mass is 
formed. The consistency then decreases continually, 
and at 1600 to 170° the starch is completely dissolved, 
forming a yellow transparent solution. At igoc the starch 
is almost entirely changed into the so-called soluble 
modification, which is separated out from the cold solu¬ 
tion by dilution with water and addition of alcohol. This 
modification is easily soluble in water, and retains this 
property as long as it is preserved in a moist condition 
with alcohol, but loses it by drying. The aqueous solu¬ 
tion gives the usual colouration with iodine, and turns the 
plane of polarisation very strongly to the right. Lime 
water and baryta water cause precipitation from the 
aqueous solution. 

F. Odstreil, “ Experiments on the Magnetic Action of 
Rotatory Conductors.” From a large number of observa¬ 
tions of the magnetic effedts caused by a rotating sphere 
of zinc upon magnets in the vicinity, the author finds 
that considerable deviations are caused as long as the 
axis of the sphere does not lie in the diredtion of the ter¬ 
restrial magnetism. The law regulating the distribution 
of magnetic force according to the inclination of the axis 
has been fully defined. As these induced currents in a 
rotatory sphere are due to terrestrial magnetism, the 
opinion of the author is strengthened that the periodically 
recurrring deviations of the needle are possibly due to 
solar and lunar magnetism. 

L. Barth and C. Senhofer, “ Action of Fuming 
Sulphuric Acid on Sulphobenzolic Acid, and anew Disulpho- 
benzolic Acid." Equal volumes of fuming sulphuric acid 
and sulpho-benzolic acid, heated in a retort, yield meta- 
disulpho-benzolic acid, C6H4,(SH03)2, which is easily 
obtained pure by the usual treatment with carbonate of 
lead and sulphuretted hydrogen. It crystallises easily, 
is exceedingly deliquescent, and forms crystalline salts. 
The potassium salt treated with potassium cyanide yields 
meta-dicyan-benzol (M. Pt. 1600), which by treatment with 
potassium hydrate is changed into isophthalic acid. Both 
para- and meta-disulpho-benzolic acids yield resorcine by 
melting with potassium hydrate, another proof that this 
process is not always reliable in determining constitu¬ 
tional formulae. 

O. Rembold, “ Derivatives of Ellagic Acid " Ellagic 
acid heated with zinc dust in hydrogen yields two bodies, 
one red and the other colourless. The latter has been 
examined, and ieceives the name ellagine. It is isomeric 
with anthracen, phenanthren, and tolone, CI4HI0, but 
does not yield a quinon and picrate, or form a fluorescent 
solution in benzol, as its isomers. Reduction with sodium 
amalgam gives likewise two bodies. The first, rufo-hydro- 
ellagic acid, C^HsOe, melts at 300°, is easily oxidised, 
forms no salts, and gives with ferric chloride a wine-red 
colouration. The second, CI4Hio07, is identical with a 
derivative of gallic acid previously obtained by the author, 
and now receives the name of glauco-hydro-cllagic acid. 

F. Schardinger,41 Nitro-Derivatives of Anthraflavon." 
Anthraflavon added to 40 times its weight of nitric acid 
causes, upon heating, a violent readtion. On cooling, 
yellow crystals of tetra-nitro-anthraflavon, Ci2H4(N02)404, 
separate out. Chrysophanic acid is the only isomer of 
anthraflavon forming a corresponding body. This nitro 
compound forms an exceedingly sensitive test for the pre¬ 
sence of ammonia, the slightest trace of the latter 
causing the appearance of an intense red colour. Three 
distindt compounds are formed with ammonia— 

CI4H2(N02)4(NH4)204, CI4H2(N02)4(NH4)204 + NH2, 
and CI4H2(N02)4(NH4)204 + 2NH2. 

In the filtrate from the crystals of tetranitro anthraflavon 
a trinitro-oxy-benzoic acid, C7H3(N02)303, was found, 
which was also obtained from the first body by boiling 
for a long time with nitric acid. It forms crystalline salts, 
and gives a red colouration with ferric chloride. 

C. Senhofer, “ A Nezv Derivative of Naplithalin.' 
A solution of napbthalin in sulphuric acid mingled with 
phosphoric anhydride, and heated in a closed tube for 
several hours at 260°, yields naphthalin-tetrasulphonic 
acid, Ci0H4(S03H)4, the most highly substituted sulphonic 
acid in this group. The reaction could be used to advan¬ 
tage in many other groups. 

L. Barth, “ Tctra-melhyTammoniumfcrrocyanide." 
This compound, [FeCv2 + [(CH3)4NCy] 4-f i3H20,is easily 
obtained by neutralising an aqueous solution of tetra- 
methyl-ammonium-hydrate with ferrocyanic acid. Yellow, 
hexagonal laminae, decomposed at 140°. 

L. Boltzmann, “ Heat Equilibrium of Gases under the 
Influence of External Forces." A lengthy physico- 
mathematical article, in which the author seeks to prove 
that his law of probabilities and that of Maxwell, with 
regard to the positions, rapidity of motion, and diredtion of 
motion of gaseous molecules, when restoring the condition 
of heat-equilibrium, is also applicable in the case of 
exposure to the adtion of external forces, as well as in 
their absence. 

L. Boltzmann, “ Convection of .Heat in Gases." 
The author finds that Maxwell’s constants for the 
theoretical determination of the convedtion of heat in 
gases are far too high when compared with the results 
obtained from Stefan’s careful* observations. From 
theoretical considerations he assigns as the general 
constant for the various gases, representing the portion 
of the convedtion of heat due to the intramolecular move¬ 
ment. The results obtained with this constant coincide 
very closely with Stefan’s observations. * 
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L. Boltzmann, “ Integration of Partial Differential 
Equations of the First Order." 

H. Weisel, “ On Cinchonine.” The author has 
previously described four new acids obtained from 
cinchonine by oxidation with nitric acid. Among the 
products of the reaction he has also discovered a fifth body, 
exceedingly soluble in water, and entering into combina¬ 
tion with both acids and bases—CjeHas^Og. The 
oxidation products of cinchonidine are found to be 
exactly the same as those derived from its isomer 
cinchonine. 

H. Durege, “ Double Tangents of Curves of the Fourth 
Order." 

R. Maly, “ Action of Bromine on Bilirubin" Upon 
mixing together solutions of both of these bodies in 
chiorotorm, a brilliant blue colour appears, and upon the 
addition of water, a greenish blue powder, tri-bromo- 
bilirubin, C32H33Br3N40(5, is precipated. The new com¬ 
pound has also been prepared synthetically, and the 
results incline the author to double the present formula for 
bilirubin. The alcoholic solution examined with the 
spectroscope allows only green and blue light to pass 
through ; upon the addition of zinc chloride and ammonia, 
a narrow, dark, well-defined line is perceived at 105 to in, 
that is between the sodium and lithium lines. Tri-bromo- 
bilirubin is insoluble in water, soluble in alcohol and 
other strong solvents, crystallises in small black prisms, 
is changed by reducing substances to hydro-bilirubin, and 
by alkalies to biliverdin. 

J. Tollinger, “ Thermal Phenomena attending the 
solution of Ammonium-nitrate in Water, and their Applica¬ 
tion in Freezing Mixtures." A lengthy article, giving the 
results of an extensive series of experiments, with regard 
to the determination of— (1) The specific heat of -the 
solutions ; (2) the heat required for solution at various 
temperatures ; (3) the influence of the water used ; (4) the 
lowering of the freezing-point; (5) the solubility of the 
salt. The conclusions arrived at, are that this solution is 
especially valuable when the temperature at the com¬ 
mencement is above o°, and that the greatest economy 
is obtained by using a solution of such a degree of con¬ 
centration that it will be exactly saturated when the desired 
temperature is attained. 

S. L. Schenck, “ The Green Colouring Principle of 
Bonellia Viridis." Gottlieb has shown that the chemical 
properties of this coloring matter coincide with those of 
chlorophyll. The author finds the absorption speCtrum 
given by an alcoholic solution somewhat different from 
that afforded by chlorophyll under the same conditions. 
The substance after having been preserved for twenty- 
five years, gives a different absorption speCtrum from that 
afforded by it when freshly prepared, and coincides with 
the speCtrum of the latter upon the addition of an organic 
acid to the solution. 

J. Oser and G. Flogl, “A New Condensation Product 
from Gallic Acid." Oxidation of gallic acid yields a new 
acid, hydrorufi-gallic acid, CI4HI0b8, which is tolerably 
insoluble in water, but in other solvents gives rise to a 
variety of colour reactions. 

NOTICES OF BOOKS. 

The Faraday Lecture for 1875. The Life-Work of Liebig 
in Experimental and Philosophic Chemistry, with allu¬ 
sions to his Influence on the Development of the Collateral 
Sciences and of the Useful Arts. A Discourse. By A. 
W. Hofmann, F.R.S., V.P.C.S. London : Macmillan 
and Co. 

It would be a mere waste of time on our part were we 
to attempt an abstract of the magnificent eulogium paid 
by Dr. Hofmann to the memory of his great master. It 
speaks for itself and renders all comment superfluous. 
But there are ideas put forth in this volume which have a 

wider interest even than the fame of the two great men 
with whom the discourse is more especially connected. 
It is often asked how ought science to be taught and 
what manner of men should be the teachers ? In this 
country, at the present day—and more, we fear, than in 
times bye-gone—the whole duty of the teacher is summed 
up in “ preparing ” pupils for examinations. Students 
“ read ” instead of working for degrees and honours. 
Universities are regarded not as places for original 
research, but for cram. Now to us it seems that the 
question, How is chemistry to be taught ?—and for every 
science the essential principle is the same—may best be 
answered by another, “ How did Liebig teach ?” For in 
addition to all his other merits he was the great type of 
the science teacher. The answer is ably and most truth¬ 
fully given by Dr. Hofmann :—We felt then, we feel still, 
and never while we live, shall we forget Liebig’s marvellous 
influence over us ; and if anything could be more astonish¬ 
ing than the amount of work he did with his own hands 
it was probably the mountain of chemical toil he got us 
to go through. I am sure that he loved us in return. 
Each word of his carried instruction, every intonation of 
his voice bespoke regard; his approval was a mark of 
honour, and of whatever else he might be proud, our 
greatest pride of all was in having him for our master 
It was our delight, too, to know that we helped him 
that whilst we received his lessons we were also per¬ 
forming his work. The aid he thus obtained he was too 
just ever to deny or underrate ; nay, his generosity often 
attributed te a pupil the whole credit of a successful 
experiment suggested by himself on the basis of previous 
trials and discoveries of his own, and of his deductions 
therefrom. Of our young winnings in the noble ground 
of philosophical honour, more than half were free gifts 
to us from Liebig; and to his generous nature no triumphs 
of his own brought more sincere delight than that which 
he took in seeing his pupils’ success, and in assisting 
while he watched their upward struggle.” 

We should recommend every science-teacher to ask 
himself seriously, how nearly he is approaching, or en¬ 
deavouring to approach, to this ideal ? Is he training up 
investigators and filling their minds with an ardent love 
of truth for its own sake? If not—if he is either un¬ 
willing or unable to tread, though at a great distance, in 
the footsteps of Liebig—let him doubt whether he is 
“ the right man in the right place.” Some teachers may 
perhaps plead that they are the victims of a bad system 
—that their pupils are expected not so much to “ know ” 
as to “ pass ”—and that their reputation and efficiency 
are measured by such passing. If so, let them join in 
with those who are waging war against this miserable 
system. The only examination for a man of science is 
to prove, rebus gestis, that he can work. 

The oration has also its lessons for the student. Liebig, 
we are told, was “ ever anxious to retain the safe guidance 
of experiment. A happy speculator himself, he never 
fails to curb the evolutions of nis imagination by the 
bridle of sober observation. If he finds his speculation to 
be in contradiction with recognised faCts, he endeavours 
to set these faCts aside by new experiments, and failing 
to do so he drops the speculation.” He never forgot 
the lesson which he received in his early career when 
an ingenious theory cost him the discovery of bromine. 
Speaking of himself in the third person, he says :—“ I 
know a chemist who, while at Kreuznach, many years 
ago, undertook an investigation of the mother-liquor from 
the salt works. He found iodine in it ; he observed, 
moreover, that the iodide of starch turned of a fiery 
yellow by standing over night. The phenomenon struck 
him ; he procured a large quantity of the mother-liquor, 
saturated it with chlorine, and obtained by distillation a 
considerable amount of a liquid colouring starch yellow, and 
possessing the external properties of chloride of iodine, 
but differing in many of its reactions from the latter com¬ 
pound. He explained, however, every discrepancy most 
satisfactorily to himself; he contrived for himself a theory 
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on it (er viachte sick eine Theorie daruber). Several 
months later he received the splendid paper of M. Balard, 
and on the very same day he was in a condition to publish 
a series of experiments on the behaviour of bromine with 
iron, platinum, and carbon, for Balard’s bromine stood in 
his laboratory labelled liquid chloride of iodine. Since 
that time he makes no more theories unless they are 
supported by unequivocal experiments, and I can posi¬ 
tively assert that he has not fared badly by so doing.” 

But Liebig’s career affords a further lesson, which lies, 
so to speak, in the same direction, and which, though not 
referred to in the book before us, should not be overlooked. 
Liebig tells us that in one part of his early life he was 
seduced into those metaphysical studies which were then 
so popular in his country. For a time this pursuit seemed 
to him alike pleasant and profitable. But he suddenly 
awoke as from a dream, and found that two precious years 
of his life had been wasted without any benefit to himself 
and to science. At a time when metaphysical learning is 
again raising its head, and seeking to escape from the 
accusations of unprogressiveness and sterility—when it is 
even alleged as a reproach against eminent men of science 
that they are ignorant of metaphysics—this confession 
coming from a source so unimpeachable is of the highest 
value, and may prevent many from being misled. 

CORRESPONDENCE. 

ANTHRACEN TEST. 

To the Editor of the Chemical News. 

Sir,—In reference to the new test for anthracen published 
in the Chemical News (vol. xxxiv., p. 278) I think it is 
but right to say that the test in question was worked out 
by me, in the spring of 1876, at the request of the 
Badische Anilin and Soda Fabrik, of Ludwigshafen, and 
that no one has been authorised to publish it, as for the 
present, for various reasons into which I need notenter, it 
has not been considered desirable to do so.—I am, &c., 

Frederick A. Manning. 

BUTTER ANALYSIS. 

To the Editor of the Chemical News. 

Sir,—I wish to supplement with a few remarks my 

short paper upon Butter Analysis which appeared in the 
Chemical News of December 15. 

Those who have not got a balance of the kind described 
can readily apply the specific gravity beads instead of it, 
at any rate as indicators of the purity or otherwise of the 
butter under examination. All that is necessary is a large 
beaker kept full of water boiling, and supported in it the 
tubes full of the fat to be examined. 

Three beads, one of which would float just under the 
surface of pure butter fat, one just under the surface of a 
50 per cent, mixture, and one under the surface of beef 
fat (all tested at boiling heat of water), would at once 
give an approximate idea of the amount of adulteration 
the sample in which they were tried. I then advise, 
as the best practical method of estimating fairly the per¬ 
centage of adulteration, that after the gravity has been 
obtained, the fatty acid determination be made. I in¬ 
variably follow out this method when dealing with a case 
which may result in prosecution. I must apologise for 
the apparently imperfect description of my little apparatus 
in the Chemical News of December 15, but it was in¬ 
tended that a cut of the whole should accompany it, 
which, however, was at the last moment unavoidably 
omitted. 

o _ T C. Estcourt. 
8, St. James’s Square, Manchester. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—AII degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomc.daires des Seances, de I'Acade'.d 
des Sciences. No. 22, November 27, 1876. 

Crystals of Magnetic Oxide of Iron Formed during 
the Roasting of Spathic Minerals.— M. Boussingault. 
—The crystals in question are ferrous oxide found in a 
chink of the wall of a roasting-furnace, where the ore 
treated is a spathic iron containing, besides the quartzose 
gangue, carbonates of manganese and lime, and from 45 
to 55 per cent of protoxide of iron. The crystals are 
regular oCtahedra, magnetic without possessing polarity, 
and yield a black powder. In composition they approach 
closely to the natural magnetic oxide of iron. 

Composition of Gun-Cotton.—Prof. F. A. Abel.— 
A reply to the paper of MM. Champion and Pellet (Comptes 
Rendus, lxxxiii., p. 707). Prof. Abel points out that he 
has never pronounced the gun-cotton of commerce to be 
trinitro-cellulose, as it generally contains a certain pro¬ 
portion of lower nitro compounds, of raw cellulose, of pro¬ 
ducts furnished by the aCtion of the acids upon the fatty 
or resinous matters enclosed in the fibre of cotton, and, 
lastly, of mineral bodies. The analysis of compressed gun¬ 
cotton can be effected by the ordinary combustion process. 

New Electric Repulsion, and on its Application to 
the Theory of Comets.—E. Reitlinger and A. d’Urba- 
nitzky.—If we approach the finger or any conductor to the 
luminous column produced in a Geissler tube we observe 
an attraction, which has been explained by the known 
laws of the eleCtric influence. But on the gth of March 
of this year we met with tubes in which the experiment, 
thus conducted, manifested, not an attraction, but a very 
distinct repulsion. These exceptional tubes have con¬ 
tained, according to M. Geissler, the one bromine and the 
other protochloride of tin. In addition to the repulsion 
there was observed in the tubes a green light, of a singular 
aspeCt, on the side towards which the luminous column 
was directed. Our researches showed us that this green 
light was due to a kind of eleCtric phosphorescence, which 
we have described in the Memoirs of the Academy of 
Vienna. A speCtroscopic examination did not reveal any 
distinction between the bromine tube and that which had 
contained protochloride of tin. In both cases the most 
distinct portions of the speCtrum displayed those three 
well-known bands commonly attributed to the speCtrum of 
carbon. They are the same bands which M. Vogel and 
others have designated as the speCtrum of comets. This 
remarkable faCt has drawn our attention to the relations 
between this repulsion and the repulsion exerted upon the 
tail of comets by the sun. The identity of the speCtra 
may be explained by supposing that the gas introduced 
into the Geissler tubes no longer gives any light; that it 
is either absorbed by the eleCtrodes or precipitated upon 
the glass ; and that a trace of highly rarefied gas furnishes 
the luminous matter, the repulsive power of which has 
been observed. 

Researches on the Vitality of the Ova of the - 
Phylloxera.—M. Balbiani.—The ova have been exposed 
to the aCtion of alkaline sulpho-carbonates, of bisulphide 
of carbon, of bichromate of potassa, and of empyreumatic 
bodies. 

Treatment of Phylloxerised Vines.—M. B. Boiteau. 
—An examination of various measures, prophylactic and 
remedial. 

Explanation of “ ACtio in Distans,” Gravitation 
and Eledtric Action.—M. A. Picart.—All the phenomena 
of the universe may be explained by matter and motion 
alone without forces acting at a distance. For this pur- 
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pose it is sufficient to imagine infinite space filled with 
eternal matter consisting of a mass of atoms animated by 
a perpetual movement in all diredtions. This matter, the 
sub-stratum of the world, is what is commonly called ether. 
Only it has been hitherto regarded as a fluid whose mole¬ 
cules have in a state of equilibrium, fixed relative positions, 
each exerting upon the neighbouring molecules a repulsive 
action which give rise to vibratory movements whenever 
this equilibrium is disturbed by any cause whatsoever. 
According to the new theory of gaseous fluids (Clausius) 
we may henceforth conceive the ether as formed of elastic 
atoms moving with considerable speed in all diredtions, 
and producing at each point by their impadts upon an 
ideal elemental plane a determined pressure. From this 
new conception of the ether, which in nowise contradidts 
the ancient view, and which even includes it as a corollary 
(Theorie mecanique de la chaleur, de M. Briot) gravitation 
at once follows, i.e., the mutual attraction of two material 
points in the ratio of their masses, and inversely as the 
square of their distance. As to electric actions they may 
be explained in an analogous manner. The material 
molecules in arranging themselves by their mutual attrac¬ 
tions so as to form bodies must condense around them¬ 
selves the ethereal atoms as atmospheres more or less 
dense, the elasticity of which must vary according to the 
relative positions of the molecules of the body. These 
are the atmospheres whose increases or diminutions of 
density or of elastic force constitute the electric condition 
—positive or negative—of the body. Between these atmo¬ 
spheres and the material molecules situate at a distance 
there must be exerted a gravitation like that of two 
material molecules. Between two condensed atmospheres 
of ether a repulsive adtion must be exerted, resulting from 
the necessary increase of the speed of the atoms which 
move in both diredtions from the one atmosphere to the 
other, and which produce upon each of them, on the side 
where they strike, an augmentation of pressure tending to 
remove them from each other. From these readtions we 
easily arrive at Coloumb’s law of attraction or repulsion, 
the basis of all electrical theory. 

Crystals of Gallium.—M. Lecoq de Boisbaudran.— 
The author has presented to the Academy crystals of 
metallic gallium. The values found for the angles appear 
to lead to a clino-rhombic form. 

Determination of Sugars by means of Normal 
Solutions.— M. E. Perrot.— The author prepares a 
standard solution of copper by dissolving 39-275 grms. of 
sulphate of copper, very pure, and dried between several 
folds of filter-paper, and makes it up with distilled water 
to 1000 c.c. Each c.c. of this solution contains o‘oi of 
copper. On the other hand, he dissolves about 25 grms. 
of pure cyanide of potassium in 1 litre of distilled water. 
Of this solution 10 c.c. are taken and put in a flask, to 
which about 20 c.c. of ammonia are added, and the liquid 
is kept at a temperature of 6o° to 70°. He pours in the 
copper solution drop by drop by means of a burette 
graduated into tenths of a c.c., until there appears the 
blue tint characteristic of salts of copper in an ammoniacal 
solution. The number of degrees of the burette are then 
read off, and indicate the quantity of copper which has 
been required to produce the reaction. The solution of 
the sugar in question (previously inverted if it is required 
to determine crystalline sugar) is then placed in contact 
with an excess of Fehling’s liquor, and reduced in the 
water-bath. The whole is filtered in order to collect the 
precipitate of suboxide, which is first well washed with 
hot water, and dissolved in nitric acid, diluted with an 
equal volume of water, and a few fragments of chlorate of 
potassa are added. This solution is effected on the filter, 
which is then carefully washed in acidulated water. The 
filtrate, to which the washings are added, is then mixed 
with water enough to make up 100 or 150 c.c., and is then 
poured by means of the burette into 10 c.c. of cyanide, 
mixed with 20 c.c of ammonia as above, stopping when 
the blue colour appears, and reading off the quantity of 

copper employed. From the former experiment it is known 
how much copper 10 c.c. of the cyanide solution require. 
Hence it is easy to calculate the total amount of copper 
which has been present as suboxide. The amount of 
sugar is then found from the data that 9298 parts of cop¬ 
per equal 5000 of crystalline sugar, or 5263 of glucose. 

Second Note on the Detection of Magenta in 
Wines.—M. Fordos.— (First Method.) 10 c.c. of wine 
are mixed with 1 c.c. of ammonia and 10 c.c. of chloroform, 
mixing the liquids by repeated inversions of the tube, but 
without shaking. The chloroform is separated by means 
of a funnel with a tap, and collected in a test-tube. A 
little water is added, so that there may be about 1 c.c. 
above the chloroform, and an excess of acetic acid is poured 
in. The magenta, re-formed, separates from the chloro¬ 
form, and floats above it as an aqueous solution more or 
less strongly coloured. This experiment may be performed 
in thiee minutes, and shows the presence of magenta in 
wines down to about 1 m.grm. per litre. (Second Method.) 
Wine and ammonia as above are mixed merely with 5 c.c. 
of chloroform. When the latter has collected in the 
bottom of the tube a crystal of citric acid, weighing 2 to 
3 grms., is dropped into it. The acid saturates the am¬ 
monia and reproduces the magenta, which is deposited 
upon the crystal with its well known and beautiful colour. 

Gazzetta Chimica Italiana. 
Anno vi., 1876, Fasc. vii. and viii. 

On Certain Derivatives of Santonic Acid.—Prof. S. 
Cannizzaro.—The substances examined by the author are 
hydiosantonic acid and its salts, acetyl-hydrosantonide, 
benzol-hydrosantonide, hydrosantonamide, and metasan- 
tonic acid. 

On the Crystalline Form of Certain Derivatives of 
Santonin. Giovanni Struver.—-This paper consists 
chiefly of tables of angles calculated and observed, and is 
accompanied by two diagrams. 

On Methylic Santonate.—S. Cannizzaro.—A white 
crystalline substance, which melts at 86° to 86-5°, and 
may be represented by the formula CI5HI9CH304. 

. °n Photosantonic Acid.—Fausto Sestini.—This acid 
is obtained either by the saponification of its ethers, 
obtained by the adtion of sun-light upon a solution of 
santonin in ethylic or methylic alcohol, or much more 
readily by means of solar adtion upon a solution of 
sontonin in dilute acetic acid. The author describes 
both these methods, and examines the salts of the acid. 

On Asparagin and Aspartic Acid.—Icilio Guareschi. 
An examination of the adtion of urea upon asparagin, 

of aspaitic acid and urea, of the halogens upon asparagin, 
as also of nascent hydrogen, phenol, and glycerin. 

On the Determination of Nitrogen in Milk and in 
its Produdts. G. Musso.—The author urges that the 
method of Will and Varrentrapp should be more carefully 
examined, and if its inaccuracies are proved, that it 
should either be modified or definitely abandoned. 

Adtion of Hydrate of Soda upon the Amylic 
Alcohol of Slow Fermentation.—Luigi Balbiano.— 
T. he authoi finds that amylic alcohol, laevorotatory or in¬ 
active, distilled with excess of caustic soda, does not 
become dextio-rotatory, but the Irevorotatory becomes 
inactive. 

On the Preparation of Nitrate of Ethyl.—Giacomo 
Bertoni. Nitrate of ethyl is prepared, according to the 
author’s method, by the reaction of urea and nitric acid 
upon alcohol at 92 per cent. 

Observations on Prof. Brugnatelli’s Paper on the 
Alkaloid of Spoiled Maize.—Prof. Cesare Lombroso.— 
The poisonous principle ol mouldy maize, when intro¬ 
duced into the tissues of a frog, brought on tetanic con¬ 
vulsions, A 
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Chemico-Hygienic Examination of the Water 
of Marcia, at^Rome—C. Carlucci, B. Balestra, and F. 
Sestini—Not suitable for abstraction. 

On the Thermo-Electric Property of Sodinm and 
Potassium.—A. Maccari and M. Bellati.—A lengthy 
paper, not fitted for useful abstraction. 

Jahrbuch der K.K. Geologischen Rcichsanstalt, Vienna. 
Vol. xxvi., 3. 

Properties of Ferric Oxide at High Temperatures. 
—W. Suida.—As the results of an extensive series of 
experiments, which are described in detail, the author 
reaches the following conclusions :—1. Ferric oxide is not 
changed in the slightest at the highest temperature of a 
Bunsen burner, provided no reducing bodies are present. 
2. Ferric oxide, alone or in silicates, is partially changed 
to ferrous oxide if the temperature is raised to a bright 
red heat or to the beginning of a white heat, also if the 
process is performed in an atmosphere of nitrogen. 
3. The same change takes place by the fusion of ferric 
oxide, alone or in silicates, with borax or glass, also if 
the operation is carried on in nitrogen or carbonic acid 
gas. 4. Fusion of ferric oxide with borax in an atmo¬ 
sphere of oxygen causes the formation of but an exceed¬ 
ingly small quantity of ferrous oxide. 5. Hermann’s 
method of determining the amount of ferrous oxide in a 
silicate by fusion with borax is not reliable, the results 
often being three times greater than the reality. 6. The 
most satisfactory decomposition of a silicate, with a view 
of determining the quantity of ferrous oxide is accomp¬ 
lished by heating in a sealed tube of Bohemian glass with 
a mixture of hydrofluoric acid and dilute sulphuric acid. 

Repertorium fur Experimental Physik, von Dr. Ph. Carl. 
xii. Band., Heft. 5. 

This issue contains papers on the “ Tension Curve of 
Saturated Water,” by Dr. Oscar Fabian ; the Universal 
Lever,” by K. Tschechowitsch; on the “Diffusion of 
Gases through Absorbent Substances,” by Dr. S. von 
Wroblewski; “Apparatus for the Determination of the 
Specific Gravity of Gases, especially Coal Gas,” by Prof. 
A. Wagner; “Indicator for Watercourses,” by Dr. 
Hasler; “Monthly Averages of the Magnetic Declina¬ 
tion and Horizontal Intensity, as taken in the Prague 
Observatory in 1875 ;” “ Daily Variations in the Hori¬ 
zontal Intensity of Terrestrial Magnetism at Prague in 
1867-1875 ;” “ Dependence of the Co-efficients of Internal 
Friction of Gases upon Temperature,” by A. V. Ober- 
mayer; “On the Magnetism of Soft Iron Cylinders, 
with an Appendix on the Magnetism of Various Hard 
Steels,” by Dr. Chr. Ruths. 

None of the papers are capable of useful abstraction, 
and all the more important require illustrations. 

MEETINGS FOR THE WEEK. 

Monday, Jan 8th.—London Institution, 5. 
- Medical, 8. 
- Royal Geographical, 8.30. 

Tuesday, 9th.—Photographic, 8 
-Anthropological Institution, 8 

'-Royal Institution, 3. Prof. Gladstone on the “ Che¬ 
mistry of Fire. 

Wednesday, 10th.—Geological, 8. 
Thursday, nth.—Royal, 8.30. 
Friday, 12th.—Astronomical, 8 

-Quekett Club, 8. 
-nrr”- 

COMPOSITION AND QUALITY OF THE METROPOLITAN WATER. 

November, 1876. 

The following are the returns of the Society of Medical Officers cf Health:— 
.5 Ammonia. 

A
p
p
e
a
ra

n
c
e

 
2 

fo
o
t 

T
u
b
e
. 

?
 

S
a
li

n
e
. 

W
 ?
 

O
rg

a
n
ic

. 
1 

Thames Water Companies. 
Grand Junction .. .. Clear 0*000 0*007 

West Middlesex .. Clear 0*001 0*006 

Southwark and Vauxhall Slightly turbid 0*001 0*008 

Chelsea.. Slightly turbid 0*000 0*006 

Lambeth •• •• •• •• Slightly turbid 0*001 0*005 

Other Companies. 
Kent. Clear 0*000 0*002 

New River . Clear 0*001 0*004 

East London. Clear 0*000 0*004 

1 c 0 _ c Hardness on 
£ . c 

rJ < Clark’s Scale. 
<D fcJD . 
in u v-> 

in 
O 

G c/T 
<U <D 

£ 2 J . +-* 

£ 

3° 2 

curt 
U 

X X 

00 

0 
GO 

a 
+•* 
0 
H L

im
e
. 

M
a
g
n
e
si

a
. 

C
h

lo
ri

n
e
. u.*2 •r n 

5*2, 
a.^ 

3 
GO 

B
e
fo

re
 

B
o

il
in

g
. 

A
ft

e
r 

B
o
il

in
g
. 

Grs. Grs. Grs. Grs. Grs. Grs. Grs. Degs. i Degs. 

0*120 0*048 20*31 8*231 0*432 1*01 1*412 14*3 4*2 
0*165 0*048 I9'84 8*624 0*468 o*94 1*534 H*3 3*3 
0*120 o*05S 20*42 8*512 0*468 0*94 1*271 14*8 3*7 
0*168 0*039 20*80 8*68o 0*576 1*01 1*071 14*3 2*8 
0*180 0*038 2060 9*016 0*468 1*01 1*411 14*8 4*2 

0*300 0*014 26*12 10*640 0*684 i*37 2*869 18*8 5*1 
0*165 0*014 19*31 8*68o 0*396 0*87 1*281 14*8 2*0 
0*120 0*034 22*01 8*960 0*612 1*08 i*6ii 15*9 3*3 

The quantities of the several constituents are stated in grains per imperial gallon of 70,000 grains. 

Note.—The amount of oxygen required to oxidise the organic matter, nitrites, &c., is determined by a standard solu¬ 
tion of permanganate of potash aCting for three hours ; and in the case of the Metropolitan waters the quantity of 
organic matter is about eight times the amount of oxygen required by it. 

C. Meymott Tidy. 

Berners college of chemistry, 
in conjunction with the SCIENTIFIC DEPARTMENT of the 

ROYAL POLYTECHNIC INSTITUTION. 
Instruction and preparation in CHEMISTRY and the EXPERI¬ 

MENTAL SCIENCES under the direction of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m. and from 7 to 10 p.m. 
daily. 

Especial facilities for persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Practical Investigations connected with 

Patents, &c., conducted. 
Prospectuses and full particulars on application to Prof. Gardner 

at Berner’s College, 44, Berners-street, W., or at the Royal Poly¬ 
technic Institution. 

A/T ORRIS TANNENBAUM, 37, Fitzroy 
Street, offers Jewellers, Mineralogists, Lapidaries, and 

specially Collectors of Rare Cut Gems (which he possesses in all 
existing kinds), large Collections of Fine Hyacinths in all Colours, 
Clear Spanish Topazes, Blue and Yellow Amethysts, Jargon, 
Olivine, l-'ossils, Fine Collections of Shells, Thousands of Indian 
Pebbles. Polished Agates, &c., Starstones and Catseyes, Garnets, 
Cape Rubies, Fine Slabs of Lapis Lazuli, F'ine Emeralds in the 
Matrix, Fine Crystallised Rubies and Brazilian Topazes, and 
Thousands of Rare Opals. Specimens and for Cuttings. Orders 
effected to all parts of the world. 

JI. HEADLY, Engineer, Cambridge, 
• Maker of Steam Engines, Bone Mills, and other Machinery 

jor Chemical Works; also Whole and Ground Coprelite. 
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ON SOME BLOWPIPE REACTIONS.* 

By E. J. CHAPMAN, Ph.D., 

Professor in University College, Toronto. 

I. On the Reactions of Metallic Thallium before'the 
Blowpipe. 

The following reactions are given from direCt experiments , 

by the writer :f— 
In the closed tube thallium melts easily, and a brownish 

red vitreous slag, which becomes pale yellow on cooling, 
forms around the fused globule. 

In the open tube fusion also takes place on the first ap¬ 
plication of the flame, whilst the glass becomes strongly 
attacked by the formation of a vitreous slag, as in the 
closed tube. Only a small amount of sublimate is pro¬ 
duced : this is of a greyish white colour, but under the 
magnifying glass it shows in places a faint iridescence. 

On charcoal, per se, thallium melts very easily, and vo¬ 
latilises in dense fumes of a white colour, streaked with 
brown, whilst it imparts at the same time a vivid emerald- 
green colouration to the point and edge of the flame. If 
the heat be discontinued the fused globule continues to 
give off copious fumes, but this aCtion ceases, at once, 
if the globule be removed from the charcoal. A deposit, 
partly white and partly dark red, of oxide and teroxide is 
formed on the support; but, compared with the copious 
fumes evolved from the metal, this deposit is by no means 
abundant, as it volatilises at once where it comes in con- 
tad with the glowing charcoal, If touched by either 
flame it is dissipated, immediately, in imparting a brilliant 
green colour to the flame border. The brown deposit is 
not readily seen on charcoal; but if the metal be fused on 
a cupel, or on a piece of thin porcelain or other non¬ 
reducing body, the evolved fumes are almost wholly of a 
brownish colour, and the deposit is in great part brownish 
black. It would appear, therefore, to consist of T103, 
rather than of a mixture of metal and oxide. On the 
cupel, thallium is readily oxidised and absorbed. It 
might be employed, consequently, as suggested by 
Crookes, in place ot lead, in cupellation ; but to effed 
the absorption of copper or nickel a comparatively large 
quantity is required. When fused on porcelain the sur¬ 
face of the support is strongly attacked by the formation 
of a silicate, which is deep red whilst hot and pale yellow 
on cooling. 

The teroxide, as stated by Crookes, evolves oxygen 
when heated, and becomes converted into TIO. The 
latter compound is at once reduced on charcoal, and the 
reduced metal is rapidly volatilised with brilliant green 
colouration of the flame. The chloride produces the 
same readion, by which the green flame of thallium may 
easily be distinguished from the green copper flame, the 
latter, in the case of cupreous chlorides, becoming 
changed to azure-blue. With borax and phosphor-salt, 

* Communicated by the Author. 
•[- The reactions given by Crookes are as follows:—“The metal 

melts instantly on charcoal, and evolves copious brown fumes. If the 
bead is heated to redness, it glows for some time after the source of 
heat is removed, continually evolving vapours which appear to be a 
mixture of metal and oxide. A reddish amorphous sublimate of proto¬ 
peroxide surrounds the fused globule. When thallium is heated in an 
open glass tube, it melts and becomes rapidly converted into the more 
fusible protoxide, which strongly attacks the glass. This oxide is of 
a dark red colour when hot, solidifying to a brown crystalline mass. 
The fused oxide attacks glass and porcelain, removing the silica. 
Anhydrous peroxide of thallium is a brown powder, fusing with diffi¬ 
culty and evolving oxygen at a red heat, becoming reduced to the 
protoxide. The phosphate and sulphate will stand a red heat without 
change.” 
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thallium oxides form colourless glasses, which become 
grey and opaque when exposed for a short time to a 
reducing flame. With carbonate of soda they dissolve to 
some extent, but on charcoal a malleable metallic globule 
is obtained. The presence of soda, unless in great excess, 
does not destroy the green colouration of the flame. 

Thallium alloys more or less readily with most other 
metals before the blowpipe. With platinum, gold, bis¬ 
muth, and antimony, respectively, it forms a dark gray 
brittle globule. With silver, copper, or lead, the button 
is malleable. With tin, thallium unites readily, but the 
fused mass immediately begins to oxidise, throwing out 
excrescences of a dark colour, and continuing in a state 
of ignition until the oxidation is complete. In this, as in 
other reactions, therefore, the metal much resembles lead. 

II. On the Opalescence produced by Silicates in Phosphor 
. Salt. 

It is well known that most silicates when fused with 
phosphor-salt are only partially attacked, the bases, as a 
rule, gradually dissolving in the flux, whilst the silica re¬ 
mains in the form of a flocculent mass technically known 
as a “ silica skeleton.” Very commonly, almost invari¬ 
ably, indeed, if the blast be long continued, the bead be¬ 
comes more or less milky or opalescent on cooling. This 
latter reaction was apparently regarded by Plattner as 
essentially due to the presence of alkaline or earthy bases, 
such as exhibit the reaction per se. He states (Probir- 
kunst: Dritte Auflage, 468) :—“ Da man nun von mehreren 
Silikaten ein Glas bekommt, welches, so lange es heiss 
ist, zwar klar erscheint, aber unter der Abkiihlung mehr 
oder weniger opalisirt, so muss man sich von der aus- 
geschiedenen Kieselsaure iiberzeugen, so lange das Glas 
noch heiss ist, und dabei die Loupe zu Fliiife nehmen. 
Die so eben erwahnte Erscheinung tritt gewohnlich bei 
solchen Silikaten ein, deren Basen Kalkerde, Talkerde, 
Beryllerde oder Yttererde sind, die fiir sich mit Phosphor- 
salz, bei gewisser Sattigung des Glases, unter der Ab- 
kuhlung oder durch Flattern milchweiss oder opalartig 
werden.” Dr. Theodor Richter, the editor of the fourth 
edition of Plattner’s work, leaves out the “ gewohnlich ” 
of the above quotation, and so makes the implication still 
stronger. In this vierte Auflage the statement runs—“ Bei 
solchen Silikaten deren Basen fiir sich mit Phosphorsalz, 
bei gewisser Sattigung des Glases, unter der Abkiihlung 
oder durch Flattern milchweiss oder opalartig werden 
(Kalkerde, Talkerde, Beryllerde, oder Yttererde) wird die 
Perle unter der Abkiihlung mehr oder weniger triibe.” It 
is true enough that silicates in which these bases are 
present exhibit the reaction ; but as other silicates—prac¬ 
tically all, indeed—exhibit the reaction also, the inference 
implied in the above statement is quite erroneous. The 
opalescence of the glass arises entirely from precipitated 
silica. If the blast be sufficiently kept up, a certain 
amount of silica is almost always dissolved, but this be¬ 
comes precipitated as the glass cools. A simple experi¬ 
ment will show that this is the true cause of the opalescence. 
If some pure silica (or a silicate of any kind), in a pow¬ 
dered condition, be dissolved before the blowpipe flame in 
borax until the glass be nearly saturated, and some 
phosphor-salt be then added, and the blowing be conti¬ 
nued for an instant, a precipitation of silica will imme¬ 
diately take place, the bead becoming milky—or, in the 
case of many silicates, opaque-white—on cooling. This' 
test may be resorted to for the detection of silica in the 
case of silicates which dissolve with difficulty in phosphor- 
salt alone, or which do not give a well-pronounced “ ske¬ 
leton ” with that reagent.* 

• * By whom was the formation of a “silica skeleton” first made 
’'known? There is no reference to it in the early treatise of Von En- 
gerstrom attached to his translation of Cronstedt’s “ Mineralogie ” 
(ed. 1, 1770; ed. 2, by John Hyacinth de Magellan; 17SS), although 
phosphor-salt is mentioned as a reagent under the term of sal fusibile 
microcosniictnn, and was indeed used by Cronstedt before 1758, ihe 
year in which his “ Mineralogie ” was anonymously published. Berg- 
mann, who followed as a blowpipe worker, states that “siliceous 
earth ” is very slowly attacked by microcosmic salt, but he does no? 
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III. On the Reactions of Chromium and Manganese with 
Carbonate of Soda. 

When a mineral substance is suspe&ed to contain man¬ 
ganese it is commonly tested by fusion with carbonate of 
soda. But chromium compounds form with that reagent 
a green enamel much resembling that formed by com¬ 
pounds of manganese. 

The chromate-of-soda enamel, however, is yellowish 
green after exposure to an oxidating flame, and the green 
colour never exhibits any tinge of blue. 

The manganate-of-soda enamel, on the other hand, is 
generally greenish blue when quite cold. 

To avoid, however, any risk of error in the determina¬ 
tion, the bead may be saturated with vitrified boracic acid 
until all the carbonic acid is expelled, and a clear glass is 
obtained. The chrome glass will retain its green colour, 
whilst the manganese glass will become amethystine or 
violet. In place of boracic acid, silica may be used if 
more convenient. In this case the readion is assisted by 
the addition of a very small amount of borax. 

IV. On the Detection of Cadmium in the Presence of Zinc, 
in Blowpipe Experiments. 

When cadmiferous zinc ores, or furnace produds derived 
from these, are treated in powderwith carbonate of soda on 
charcoal, the charaderistic red-brow?n deposit of cadmium 
oxide is generally formed at the commencement of the 
experiment. If the blowing be continued tco long, how¬ 
ever, this deposit may be altogether obscured by a thick 
coating of zinc oxide. When, therefore, the presence of 
cadmium is susptded in the assay substance, it is ad¬ 
visable to employ the following process for its detedion :— 
The substance, if in the metallic state, must first be 
gently roasted on a support of porcelain or other non¬ 
reducing body. Some of the resulting powder is then 
fused with borax or phosphor-salt on a loop of platinum 
wire, and bisulphate of potash in several successive por¬ 
tions is added to the fused bead. The latter is then 
shaken off the wire into a small porcelain capsule, and 
treated with boiling water. A bead of alkaline sulphide 
is next prepared by fusing some bisulphate of potash on 
charcoal in a reducing flame, and removing the fused mass 
before it hardens. A portion of the solution in the cap¬ 
sule being tested with this, a yellow precipitate will be 
produced if cadmium be present. The precipitate can be 
colleded by decantation or filtration, and tested with some 
carbonate of soda on charcoal. This latter operation is 
necessary, because if either antimony or arsenic were 
present an orange or yellow precipitate w'ould also be 
produced by the alkaline sulphide. By treatment with 
carbonate of soda on charcoal, howtver, the true nature 
of the precipitate would be at once made known. 

To be continued.) 

supply this demand a work was ereCted in 1749, at Pres- 
tonpans. 

I have been unable to find any evidence of the manu¬ 
facture of sulphuric acid in Scotland previous to this date. 

As is well known, the first method of producing sul¬ 
phuric acid was by the distillation of sulphate of iron cr 
green vitriol. 

This was followed by a method of burning sulphur 
under a bell glass moistened with water, and the acid 
(produced in very small quantity) is said to have been 
sold at 2s. 6d. per oz. 

In 1740, MM. Lefevre and Lemery proposed the addi¬ 
tion of nitrate of potash to the sulphur, and suggested 
that the combustion could then be carried on in closed 
vessels. This idea was taken up in England by a Dr. 
Ward, who used large glass vessels holding about 
300 litres, and containing at the bottom a small quantity 
of water. 

A small capsule, supported on a stoneware stand, was 
charged with a mixture of one of nitre and eight of sul¬ 
phur. This was set on fire and the neck of the vessel 
closed. After the combustion had ceased, fresh air was 
allowed to enter the vessel, and these operations were 
repeated until the acid was sufficiently strong for concen¬ 
tration in glass retorts. This acid was sold at about 
2S. per lb. 

Dr. Roebuck, of Birmingham, improved on this process 
by erecting a leaden vessel of about 6 ft. square as a 
substitute for the glass ones previously in use. This was 
in 1746, and works were ereded by this gentleman and a 
Mr. Garbett, in the year 1749, at Prestonpans, on the 
east coast of Scotland. 

This, then, was the beginning of the sulphuric acid 
manufadure in Scotland. Other works were soon ereded, 
and in 1797 there were in Glasgow alone at least six or 
eight different works. 

In this year the question of the strength of the com¬ 
mercial vitriol seems to have received a good deal of at¬ 
tention, and a set of hydrometers were invented or arranged 
by a Mr. Foy, a chemist at that time engaged in bleaching 
operations. 

The following is a note of the cost of manufadurin<* 
950 bottles of vitriol (of 150 lbs. each). 

“ Mr. M-’5 Business, 1798.” 

25 tons sulphur—say at £40 
7 ,, nitre ,, 100 

Coals . 
Wages and houses for men.. 
Tear and wear of utensils .. 
Rent and buildings 
Cartages. 

142, 500 lbs. o.v. at 6£d. ^3859 17 6 
Less discount at 10 per cent 385 ig g 

£1000 0 0 
700 0 0 

io5 0 0 
250 0 0 
30 0 0 
70 0 0 
40 0 0 

£2195 0 0 

ON THE GROWTH OF THE ALKALI AND 

BLEACHING-POWDER MANUFACTURE 

OF THE GLASGOW DISTRICT.f 

By JAMES MACTEAR. 

(Continued from p.5.) 

Part II.—Sulphuric Acid. 

The substitution of dilute sulphuric acid for sour milk in 

the old system of bleaching, which had the effed of re¬ 
ducing the time required by nearly one-half, gave rise to 
a demand for vitriol in considerable quantity, and to 

seem to have remarked the skeleton formation in the case of any sili¬ 
cate. The readUon appears to have been first definitely pointed out by 
Berzelius in his standard work on the Blowpipe, published in 1821. 
It was therefore most probably discovered by him, or perhaps—as he 
Jays no claim to its discovery, whilst claiming to be the originator of 
other tests—it may have been communicated to him by Garn ? 

t Read before the Chemical Section of the British Association, 
Glasgow Meeting, 1876. 

- 3473 17 9 

Profit .. .. ..£1278 17 9 

This gives nearly 64 tons of acid, costing, say, £32 per 
ton, and selling for, say, £54 net cash. 

Description of method of working then in use by Messrs. 
Bcaly and Radclijfe, near Manchester :— 

May, 1799.—“ There were six chambers, 12 ft. by 10 ft. 
by 10 ft., roofed like a cottage. They were placed in 
houses having openings in the brick walls, leaving the 
lead to be exposed to the atmosphere. 

“ This is perhaps of more use in expediting the filling 
of the chambers with fresh air than in aiding condensa¬ 
tion. Mr. Laird (a Glasgow manufacturer of the period) 
says that the hotter the chambers are kept the condensa¬ 
tion is the more perfect. 

“ Each of these chambers has a valve, which is opened 
between the burnings. 

“ In them there is burned each week 1386 lbs. sulphur 
and 198 lbs. nitre, burnt in double pans, the larger above 
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the lesser, and yielding 1800 lbs. of O.V. of i*8 sp. gr. 
(equal to a produce of 130 per cent on sulphur, with 
I4'2S per cent of nitre). 

“ 8 to g inches of water on the floor of the chamber. 
“ The sulphur and nitre are mixed in the proportion of 

one of nitre and seven of sulphur. 
“Of this mixture 8 lbs. are burned in each chamber 

every four hours. The mixture is burned on iron plates 
or trays, of which there are two sets only in each chamber 
(more not b ing found so productive), each set consisting 
of two plates, one placed over the other, about 3^ inches 
apart. 

“ The iron is of best quality and very thin, so that they 
heat quickly. They are supported on a frame, which can 
be drawn out at the door of the chamber. 

“ One pound weight of the mixture is put upon a lower 
plate, and 3 lbs.on the upper plate. 

“ The plates being charged, the lower plates are first 
ignited, and when fairly lit, then the upper plates ; the 
frame is then pushed into the chamber and the door shut. 

“ The whole will be finished burning in one hour. 
“ Charge again three hours, after the burning is over, or 

once every four hours, opening the doors and valves a 
quarter of an hour beforehand. 

“ The plates to be cleaned each time. 
“ By keeping this going on, they, in six weeks, make 

their O.V. attain a gravity of 20 ozs. (1*250 sp. gr.), when 
it is run off for concentration to 22 ozs. (1*375 sp. gr.), 
when it is used for bleaching liquors, &c. 

“ Having six chambers, therefore, affords one for 
drawing off each week. 

“ State'agreeable to the above. 

“ 1386 lbs. sulphur, at £22.£13 12 3 
198 ,, nitre ,, 64. 5 13 i£ 

“ Labour. 1 1 0 
“Tear and wear . 1 10 

“ Off for drawback on sulphur, at £6 12 8 
per ton . 4 2 o£ 

“ Producing 1800 lbs. O.V., costing .. .. £iy 5 4 

“ Equal to 2,}d. per lb. or £21 10s. per ton. 
“ Interest on sunk capital omitted in this state.” 
The prevalent theory held at this time may be seen 

from the subjoined note. 
“ When sulphur is heated to 302°, it burns with a blue 

flame, and the produce is chiefly sulphurous acid. 
“ When sulphur is heated to 570° it burns with a white 

flame, and the produce is sulphuric acid.” 
Numberless experiments were conducted with the view 

of being able to burn the sulphur at the proper degree of 
heat which should yield only sulphuric acid. 

The faCt that a quantity of nitrate of potash only equal 
to i-8th of the oxygen required was sufficient for practical 
purposes, seems to have given rise to the most extra¬ 
ordinary ideas at this time. 

The following calculations give a good illustration :— 
“ 100 of nitrate of potash according to Kirwan, con¬ 

tains 41*2 of nitric acid, 46*15 potash, and 12*83 water. 
“ The acid of nitre consists of 7 of oxygen and 3 of 

azote ; hence 100 nitrate of potash contains 28*7 of oxygen. 
“ 100 of sulphur, it appears, from Kirwan, requires 140 

of oxygen to saturate it, or convert it all into sulphuric 
acid. 

“ 100 acid, therefore, consists of 41*67 sulphur and 
58*33 oxygen. 

“ Consequently 100 sulphur would require the oxygen 
of 525 of nitrate of potash for complete saturation. 

“ When, therefore, the maker of sulphuric acid adds 10 
of nitre to 100 of sulphur, he has only 2 8 of oxygen, 
which will saturate only 2 of sulphur. 

“ Now 10 of nitrate of potash contains 4*612 of alkali; 
that alkali is converted into sulphate of potash, and re¬ 
quires for this 4*5 sulphuric acid in that state in which it 

exists in the sulphate of potash (it contains, by Kirwan, 
45 acid and 55 potash). That is, the potash of the nitre 
takes more acid than is produced by the oxygen contained 
in the nitre with its proper proportion of sulphur. 

“ The nitre, therefore, used in the manufacture of sul¬ 
phuric acid does not produce any acid which the manu¬ 
facturer can be the better of. It produces no sulphuric 
acid in an uncombined state. The only other purpose it 
can serve is to produce such rapid inflammation of the 
sulphur as will be productive of sulphuric instead of sul¬ 
phurous acid ; that is, it produces a white flame and the 
temperature of 570°. 

“ Even with nitre a great deal of blue flame is present, 
g.nd consequently much sulphurous acid formed, and this 
sulphurous acid is all lost to the manufacturer, as it flies 
off in the operation. 

“ The manufacturer, at most, produces from 100 sul¬ 
phur, 168 of marketable oil of vitriol of 1*846 sp. gr. 

“ But 100 parts of sulphuric acid at this strength is 
equal to 89 at 2*000, which Kirwan calls his standard acid, 
and 100 standard acid is equal to 89*25 of acid, such as 
exists in sulphate of potash, or roo parts acid at 1*846 sp. 
gr. are equal to 78, as existing in sulphate of potash. 

“ The manufacturer, therefore, only gets 125*6 acid, 
such as exists in sulphate of potash, whereas 100 parts 
sulphur should produce 240 parts of such acid, deducting 
2 parts, which go to form the sulphate, leaving 238 parts. 

“ These 238 parts are equal to 2go at 1*846 sp. gr., 
which ought to be the produce, instead of 168. 

“ Hence only 55 parts of the 100 sulphur used go to 
form sulphuric acid, and 45 parts are lost. 

“ Some part of this 45 may indeed be impurities—allow 
5 per cent on this account—still the manufacturer loses 
40 parts in every 100 of sulphur. 

“ This 40 parts is converted into sulphurous acid, and 
is lost.” 

The only way to prevent this is to burn the sulphur with 
a white flame, and by raising the temperature in wh’uh it 
is burnt to 570°. 

At the Prestonpans Works in 1S00 they used, per 112 lbs 
of O.V. :— 

ioo*8 lbs. of sulphur, at 7s.. .. £0 6 3 
13*06 ,, nitre, at 36s. 042 
All other expenses . o 10 7 

Cost delivered to purchasers £1 1 o 

The selling gross price being about £60 per ton. This 
is equal .0 a production of, say, 198 per cent acid, 1*84 sp. 
gr., with 13 per cent nitre. 

The size of these chambers was most likely the same as 
given in 1813, when they had 108 chsmbers, 14 ft. long, 
10 ft. high, and 4! ft. wide. In 1805, a work existed at 
Burntisland which employed no less than 360 chambers, 
each 8 ft. long, 6 ft. high, and 4 ft. wide, containing 192 
cubic ft. each. 

Water equal to 70 or 80 gallons (5 to 6 inches) was run 
on the bottom, and the charge was 1 lb. of a mixture of 
1 nitre to 6 of sulphur every four hours, half an hour 
allowed for ventilation. 

The burning was continued for ten weeks, in which 
time 36 chambers yielded 60 bottles rectified acid. This 
being the weekly produce of the works: — 

Produce .. .. 173 per cent O.V., 1*84 sp. gr. 
Nitre. 16*6 ,, 

Many more such details might be given, but it will be 
more instructive to trace the development of this manu¬ 
facture in the progress or the St. Rollox Chemical Works. 

These works were erected in 1799, for the production of 
bleaching-powder, a pat-ot for which had been secured by 
Mr. C. Tennant in the pi _ /lous year. Considerable quan¬ 
tities of sulphuric acid were required for this manufacture, 
and were purchased from the various local makers, from 
the Prestonpans Vitriol Company, and supplies were even 
brought from Halifax. 
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The price at this time being about ;£6o per ton delivered. 
The consumption increasing rapidly, chambers were 

eredted at St. Rollox in 1803 ; these were six in number, 
and seem to have been 12 ft. by 10 ft. by 10 ft., costing to 
eredt about ,£50 each. 

The house in which the}'- were contained was of three 
floors, about 50 ft. long by 24 ft. wide—the upper con¬ 
tained the chambers, the next the glass retorts for con¬ 
centrating the acid, and the lower the leaden evaporating 
boilers, used in bringing the acid up to strength for the 
glass retorts. 

The system upon which these chambers were worked, 
was that as already described as in use by Messrs. Bealy, 
and the quantity of sulphur burned was about 1000 lbs. 
weekly, with about 14 per cent nitre. 

Various modifications of this system were tried, chiefly 
to improve the yield by charging less often, until the 
question of howto deal with the residues became a serious 
one, and in 1807 a third plate was added, on which the 
residues, or “ sulphur ashes,” were re-burned, mixed with 
a little fresh nitre. 

This succeeded so well that considerable quantities of 
these residues were purchased from the other makers over 
the country, and used up in this way. 

These sulphur ashes contained from 25 to 50 per cent 
when only once burned, and cost about £=, per ton. 

At the end of this year, a brick furnace, heated arti¬ 
ficially, was attached to one chamber, and in a short time 
two chambers were attached to one furnace, which was 
placed between them and had a flue to each chamber. 

The furnaie burned the sulphur ashes mixed with a 
portion of fresh sulphur and nitre. It worked almost 
continuously, the gas passing into one chamber for a cer¬ 
tain time, the other meanwhile being shut off by means 
of a damper, then the first chamber damper was closed 
and the second opened. No. 1 chamber was allowed to 
condense for some time, and then the air valves and doors 
were opened to let in a fresh supply of air. 

There were 14 chambers at work in this year, during 
which a produce of about 200 of acid of 1-84 sp. gr. seems 
to have been obtained from 100 sulphur with 15 per cent 

nitre. At the end of 1809, there were in operation 26 
chambers. 

In 1811, furnaces heated externally were applied to all 
the chambers, which were increased in number to 32, 
arranged in sets of two or three each.* 

Sulphur ashes were used in large quantity. 
The strength of the chamber acid, which had hitherto 

only been about 50° to 6o° T., was gradually raised, and 
steam having been introduced about 1813 or 1814, a 
strength of ioo° to 120° T. was attained, and the process 
became more or less a continuous one. 

From this time till about 1840, the changes in the 
manufadture were chiefly in the diredtion of improving the 
form of the apparatus, both in chambers and furnaces. 

Pyrites was first used in 1840. 
Communications with Hill, show that he was using 

pyrites in 1820 in a chamber 50 ins. by 26 ins. by 22 ins.; 
and Gay-Lussac’s method of recovering the nitrous com¬ 
pounds by absorbing them in strong vitriol, in 1844 intro¬ 
duced by a Mr. De Courcy. 

This was followed almost immediately by Mr. C. T. 
Dunlop’s method of manufadturing bleaching-powder by 
the decomposition of a mixture of salt and nitrate of soda, 
which gives off a mixture of chlorine and nitrous acid. 
The latter is absorbed in strong vitriol and used as the 
source of nitrous acid in the chambers. 

Various methods of denitrating this nitrous vitriol were 
from time to time tried, and the most successful, perhaps, 
prior to the introdudlion of the Glover tower was a wall 
of coke extending across the chamber, through which all 
the gases had to pass while it was kept supplied with 
nitrous vitriol at various points so as to expose it in as 
thin films as possible. This method worked extremely 
well for many years. 

The methods now in use in the manufadture at these 
works differ but little from the general system in use by 
the other large manufadturers of Great Britain. 

The following list of vitriol makers in England is 
interesting, compiled in 1820. 

* Red-hot plates of about a foot square and ^ inch thick in use 
generally by the makers. 

Chronology—Sulphuric Acid—Glasgow, &c. 

Works. Date. 

CO . u 

6 S 
^ si 

U 

J3 

G <D 

A 
tM 

0 bb 
'M • 

4) O 

a 
0 

Height. 
T3 G u 0 u 

3 M 5 D. 

G • 
<u <y 

£ 0 ft rf 
CQ 0,4: aSP 

a • a o 
SH 
U 

Remarks. 

Mr. M-’s.. J798 — 

Feet. Feet. Feet. 

On plates 

Bealy’s .. 1799 6 12 IO 10 
Prestonpans .. 1800 108 14 4^ 10 M 

Burntisland .. 1805 360 8 4 G 
Nisbet .. 1805 — — 

A. W. and Co. 1805 6 - - - 

W. N. 1811 — — — — — 

Prestonpans .. 1812 108 14 4i IO 
Do. 

* 
1813 108 14 4d IO — 

Kenny, Dublin 1813 2 r 45 17 IO) 

J. L d .. 1813 — 

[25 J7 12 r 

Camlachie 
Porte Dundas 

1820 
1824 1 7° 18 

— — 

St. Rollox 1803 6 12? 10? 10? 
Do. 1806 — _ . 

Do. 1807 — — — _ 

Do. 1809 26 No Record 
Do. 1811 32 60? 14? 12? Furnace 

£• 
200? 28 32 25 tons sulphur, strength of acid un* 

known, if I48°yield would be 200^0. 
21 10/ Cottage roofs—runoff each 6 weeks. 130 Hi 

198 13 21 Cost delivered to customers—run 
off in 10 weeks. 

173 16 6 — Cost not known. 
187 25 29 Small work. 
187 19 28 15/ 
200 23 — Sulphur ashes re-burnt on red-hot 

plates. 
220 Unknown — Do. Do. 
— — — 400 to 500 glass retorts at work two 

200 20*8 

charges per wk. Chambers in 9 sets 
of 12 each, 1 set run off each week. 

263* 13 .— *Acid strength supposed to be i44°T. 
246* — — * Do. Do. 
— 14 — 

185 12 20 13/ 
193 Hi 18 15/ 
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Name. Situation of Works. 

Brandrum and Co.London. 
Farmer. ,, 
Smith . ,, 

D. Taylor and Sons .. .. ,, 
Liddiard. ,, 
Dobbs . ,, 
Skey and Beudley .. .. Staffordshire. 
Caves and Co.Bristol. 
Bush . ,, 
Dobbs .Birmingham. 
Austen. ,, 
Phipson.*. ,, 
Paton . ,, 
Bower and Sons. Leeds. 

^ Norris and Son . Halifax. 
Betson.  Rotherham. 
Doubleday, Easterby, & Co. Newcastle. 
Rawson and Sons .. .. .. Bolton. 

Watkins .. ..   Manchester. 
Mutrie and Co. ,, 

,, ...... Whitehaven. 

23 works in all at this date. 

(To be continued). 

NOTE ON A CRYSTALLISED COMPOUND OF 

SALT AND WATER. 

By E. BEVAN. 

Sodic chloride is to a certain extent soluble in hot hydro¬ 
chloric acid. This solution deposits on cooling long 
needle-like crystals composed of salt and water. A spe¬ 
cimen of the dried crystals gave on analysis the following 
results :— 

NaCl .. .. 9R50 (mean of 4 analyses) 
H20. 5*48 

They contained only a very slight trace of hydrochloric 
acid. After a time the crystals appear to break up into 
the ordinary form of salt crystals containing no water. 

ON THE 

CALCULATION OF THE PERCENTAGE OF 

CHEMICALLY COMBINED CARBON 

IN ANALYSES OF STEELS BY EGGERTZ’S 

COLORIMETRIC METHOD. 

By SERGIUS KERN, St. Petersburg. 

I suppose that in many laboratories of iron works, where 
a couple of analyses of steel-castings are made every day 
analysts prepare tables by means of which, knowing the 
quantity of c.c. of the normal and specimen solutions of 
steels used to receive an equal colouration, the percentage 
of carbon is easily found out. 

The following remarks may be of some use, especially 
as no method for a quick calculation of carbon can be 
found in manuals of chemistry; even Eggertz in his book 
on Iron Analyses gives no information on this subject. 
Eggertz’s colorimetric method is well known, so that it is 
of no use explaining it. I merely mention that it is 
better to dissolve the normal steel and the specimen in 
equal quantities of nitric acid (8 c.c.), and in comparing 
the test-liquors to dilute them by nitric acid, 1*2 sp. gr., 
instead of using water as recommended by Eggertz. 

In all my examples for calculating the percentage of 
carbon I suppose having 8 c.c. of the normal solution, 
prepared from o'i grm. of normal steel containing 0-31 per 
cent of carbon, very carefully determined by the combus¬ 
tion method. On the other hand, 8 c.c. of the specimen 
solution is prepared from o’i grm. of the analysed steel. 

In calculating the percentage of carbon two cases may 
happen :— 

1. The specimen solution is darker in colour than the 
normal solution. 

2. The specimen solution is lighter in colour than the 
normal solution. 

I. The specimen solution is darker. 8 c.c. of the normal 
solution contains 0*31 per cent of carbon : hence 1 c.c 
of the same solution contains— 

0-0038 per cent of carbon. 

In comparing the specimen solution it was diluted by 

ANALYSES OF IRON ORES, LIMESTONES, COALS, &c., USED IN THE IRON MANUFACTURE 

IN SCOTLAND. 

By WILLIAM WALLACE, Ph.D., F.R.S.E., F.C.S., Public Analyst for Glasgow, &c. 

Table I.—Scottish Blackband Ironstone, Raw and Calcined. 

Constituents. I. II. III. IV. V. VI. VII. VIII. IX. 
* Slateyband. 

Protoxide of Iron 32-14 4r65 44-1:9 457S 4679 42-02 4771 32-14 29-83 
Protoxide of Manganese .. 1-05 — i*93 I-I2 T-I2 0-82 1-67 0*96 1-48 
Lime. 2’S2 576 2-22 179 1-68 . 3*65 1-79 0-83 277 
Magnesia.. 1-08 3*52 o-gi 1-30 2-25 3*54 i-73 1-05 070 
Carbonic Acid. 22-87 33'o6 3074 30*95 32-19 32-61 32-71 21-64 21-13 
Phosphoric Acid. 0-82 O'84 0-43 075 0-78 0-46 o-59 o-43 0-24 
Sulphur. 0'22 0-25 0‘22 3-28 0-14 trace trace 7-48 9-5o 
Iron combined with Sulphur .. o-ig 0-22 o-ig 2-87 0-12 —■ — 674 8-31 
Alumina . 7*06 O-gG 0-92 I-2S 2-34 2-64 o-So 4’12 1-44 
Silica .. ... .. . 12-40 072 2-12 i-6o 3*44 4-40 I‘20 7-12 i-go 
Coal and Bituminous matter .. 18-60 ii-i6 1572 7‘s5 897 9-12 10-40 17-17 22-70 
Water. 0*75 2-04 o-6i 1-63 0-41 0-74 i-8o 0-52 o'So 

100-00 IOO’OO ioo-oo 100-00 100-00 100-00 100-00 100-00 IOO’OO 

Iron, per cent. 25-19 32-62 3476 - 38-47 36-36 32-68 36-80 31-54 3i-5i 
Specific gravity. 2733 3-030 2791 3-073 2-830 2-857 2-941 2-727 — 

Yield of Calcined Ore, per cent 61-28 58-20 56-41 60-85 63-60 62-26 60-48 59-64 52-85 
Iron in Calcined Ore, percent.. 41-10 56-04 61-27 63*23 57-16 52-50 60-85 52-88 59-6i 
Silica in Calcined Ore, per cent ' 20-24 0-90 376 2-63 5-41 7-06 I -98 11-94 3-60 

(To be continued.) 
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i c.c. of nitric acid, in order to obtain the tint of the 
normal solution. The total volume of this solution is 
hence g c.c. 

0*0038x9 = 0*0342 per cent of chemically combined 
carbon in the specimen analysed. 

II. The specimen solution is lighter. In this case the 
normal solution must be diluted to obtain an equal tint 
with the specimen solution. 8 c.c. of the normal solution 
were diluted by 2 c.c. of nitric acid. The total volume 
of the liquor is hence 10 c.c. One c.c. of this solution 
contains— 

= 0*031 per cent of carbon. 
10 

The volume of the specimen solution remains always in 
this , case 8 c.c., so that the percentage is very easily 
found out:— 

0*031x8 = 0*248 per cent of carbon in the analysed 
specimen. 

By means of these calculations, knowing the per cent 
of carbon in the normal steels, tables may be very easily 
calculated and prepared. 

Obounhoff Steel Works, St. Petersburg. 

PROCEEDINGS OF SOCIETIES. 

THE CHICAGO CHEMICAL SOCIETY. 

« 

A few gentlemen interested in the advancement of the 
science of chemistry held a meeting at the Sherman House 
Club-room, Chicago, November 29, 1876, to consider the 
advisability of forming a chemical society. There were pre¬ 
sent Profs. Hayes, Siely, Ebert, Wheeler, Rodney Welch, 
J. T. Bergen, jun., and Prof. Garretson, who was eledted 
Chairman. All the gentlemen expressed themselves in 
favour of organising an association. Its objedls would be 
not only to keep its members abreast with the latest dis¬ 
coveries in the science, but also to further original re¬ 
search. 

Some discussion followed as to whether the proposed 
society should be made a sedlion of the Academy of 
Sciences, or start out on an independent footing. Prof. 
Hayes favoured the Academy, although it was true it had 
much degenerated now fiom its palmy days before the 
fire, when it ranked as the third institution of the kind in 
the country. He thought the extra expense of such a 
connection would be more than made up by the facilities 
it would afford in apparatus, chemical journals, &c. It 
was decided that after the association was formed it could 
then, if desirable, join the academy. 

A formal motion was made by Prof. Welch that those 
present organise a chemical society, its name to be con¬ 
firmed hereafter. The motion was carried unanimously. 

The following gentlemen were appointed a Committee 
on Constitution and Bye-laws :—The Chairman, and Profs. 
Wheeler and Ebert. 

1 ne same gentlemen were then instructed to consider 
t te best quarters to be occupied by the new society tem¬ 
porarily. I he ledture-room of the Chicago Homoeopathic 
College, and also that of the College of Pharmacy, were 
suggested. I he Committee will bring in reports on both 
subjects at the next meeting. 

The Secretary (Mr. Bergen) was instructed to inform 
local chemists of the -organisation of the society, and to 
ask their co-operation. 

After some further discussion it was' decided to have 
the first paper read at the] next meeting, and Prof. 
Wheeler was assigned to that duty. 

Lessons in Electricity at the Royal Institution, 1875-6. 
By John Tyndall, D.C.L., LL.D., F.R.S. London; 
Longmans and Co.,. 1876. 

This little work presents in the space of 113 pages a suc¬ 
cinct account of the principal phenomena of frictional elec¬ 
tricity. It comprises, in a somewhat condensed form, the 
short course “adapted to a juvenile auditory” which 
Dr. Tyndall gave at the Royal Institution last Christmas. 
The book is mainly distinguished from the fact that all 
the experiments are performed in the simplest possible 
manner; there is no elaborate apparatus, and the youngest 
student of science can make for himself almost ever) thing 
which he is directed to use. The subject-matter is divided 
into thirty-two sections, commencing with Historic Notes, 
and passing on to Attraction and Repulsion, Conduction 
and Insulation, Electrics and Non-Electrics, the Two- 
Fluid Theory, Induction, the Electrophorus and Machine, 
the Leyden Jar, Atmospheric Electricity, and the Return 
Shock. We must not neglect to refer specially to the third 
section, which is entitled the “ Art of Experiment.” An 
historic sketch of the science having been given, we must 
next study the facts, and learn to produce and extend them. 
“ The art of producing and extending such facts, ar.d of 
enquiring into them by proper instruments, is the art of 
experiment. It is an art of extreme importance, for by its 
means we can, as it vveie, converse with Nature, asking 
her questions, and receiving from her replies. It was the 
neglect of experiment, and of the reasoning based upon it, 
which kept the knowledge of the ancient world confined 
to the single fact of attraction by amber for more than 
2000 years. . . . In this way you will come into direct 
contact with natural truth—you will think and reason, not 
on what has been said to you in books, but on what has 
been said to you by Nature. Thought springing from 
this source has a vitality not derivable from mere book 
knowledge.” 

Finally, Dr. Tyndall addresses some parting words to 
Head Masteis on the subject of science teaching in their 
schools :—“ To them, moreover, I would say, in words of 
friendly warning, make room for science by your own 
healthy and spontaneous action, and do not wait until it 
is forced upon you from without. The condition of things 
now existing cannot continue. Its simple statement 
suffices to call down upon it the condemnation of every 
thoughtful mind. With reference to the report of a Com¬ 
mission appointed last year to enquire into the scientific 
instruction of this country Sir John Lubbock writes as fol¬ 
lows :—1 The Commissioners have published returns from 
more than a hundred and twenty of the larger endowed 
schools. In more than half of these no science whatever 
is taught; only thirteen have a laboratory, and only 
eighteen possess any scientific apparatus. Out of the 
whole number, less than twenty schools devote as much 
as four hours a week to science, and only thirteen attach 
any weight at all to scientific subjects in the examinations.’ 
Well may the Commissioners pronounce such a s ate of 
things to be nothing less than a national calamity! If 
persisted in, it will assuredly be followed by a readtion 
which the truest friends of classical culture in England 
will have the greatest reason to deplore.” 

A Practical Treatise on Materia Medica and Therapeutics. 
By Roberts Bartholow, M.A., M.D. New York: D. 
Appleton and Co., 1876. 

The above treatise is, perhaps, the most philosophically 
written work on Materia Medica and Therapeutics which 
has yet appeared on the other side of the Atlantic. The 
subjedl is treated entirely from the therapeutist’s point of 
view, and all chemical, pharmaceutical, and botanical 
details are left out. Dr. Bartholow begins by describing 
the various routes by which medicines are introduced into 
the organism; inhalation, transfusion, and hypodermic 

vinje&ion being specially dwelt upon. He next proceeds 
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to describe the medicines themselves, and their effedts on 
the various organs, dividing them into five great classes, 
viz.—Those used to promote constructive metamorphosis ; 
those used to promote destructive metamorphosis ; those 
used to aCt on the nerves; purgatives of all descriptions ; 
and, lastly, topical remedies. Beginning with aliments, 
Dr. Bartholow carries his readers through the different 
kinds of animal and vegetable foods, describing their par¬ 
ticular uses in various forms of disease, with remarks on 
special plans of diet, including a general description of the 
grape, whey, milk, koumiss, and buttermilk cures. The 
different forms of water cure also come in /or a large 
share of attention. The work now enters on the domain 
of medicaments proper, pepsin being taken as the boundary 
stone. The article on iodine and its preparations, which 
is particularly complete, may be taken as a typical speci¬ 
men of the systematic manner in which Dr. Bartholow 
has handled his subject. He begins by giving a descrip¬ 
tion of iodine and its preparations, their general properties 
and doses. This is followed by a list of antagonists, in¬ 
compatibles, and adjuvants, or synergists as the author 
prefers to call them. Next we have an account of their 
physiological adtion, including the symptoms and effedts 
of iodism. To this succeeds the therapy of the remedies, 
this division of the article naturally receiving the largest 
amount of attention, the whole concluding with a copious 
list of European and American authors who have written 
and experimented on the subjedt. It will be seen from this 
description that each article is an exhaustive monograph 
as far as therapeutics go. Many of the newer remedies— 
such as chloral hydrate, croton-chloral hydrate, amyl 
nitrite, apomorphia, gclsemium sempervirens, and jabo- 
randi—are fully treated of, the information being brought 
down to the latest date. 

Although the work is so complete in its individual 
treatment of each particular remedy that is described, we 
cannot help expressing surprise that certain drugs and 
compounds, which must be as well known in America as 
in Europe, should have been entirely omitted. Such an 
important article of diet as lime-juice is not even alluded 
to, and we can find no mention of bebceria sulphate, 
Cannabis Indica, sumbul, Bael, syrup of chloral, and 
several other preparations, which, being officinal in the 
British and other Pharmacopoeias, should not have been 
passed over in silence. 

The work is provided with a double index, one to the 
remedies, the other to the diseases. Both of them are 
far too meagre for such a work as the present. For in¬ 
stance, in the Index of Diseases one of the most important 
remedies in tetanus, hypodermic injection of morphia, 
is omitted, although fully described in the text, and hydro¬ 
phobia is left out altogether. But these defedts detradl 
but little from the real value of the work, every page of 
which teems with information, the gathering together 
of which must have cost Dr. Bartholow many years of 
anxious toil. Perhaps the highest praise we can give it is 
to say that it must take its place in every therapeutist’s 
library side by side with Fluckiger and Hanbury’s “Phar- 
macographia.” 

To the scientific chemist who glances through Dr. Bar- 
tholon’s book, and looks on the subjedt from a purely che¬ 
mical point of view, it must be a matter of surprise to find 
how ftw remedies have been sought for in the laboratory. 
Taking the last twenty years, the number of purely che¬ 
mical remedies that have been introduced into pharmacy 
may be counted on the fingers, and yet during that time 
chemists have enriched the world with tens of thousands 
of artificial acids, alkaloids, and neutral bodies, some of 
which, a priori, ought surely to have a high therapeutical 
value. The vegetable alkaloids are amongst the most 
powerful weapons in the therapeutist’s armoury, and their 
artificial congeners, many of which approach them so 
closely in atomic constitution, cannot be totally worthless. 
The field open for research in this diredion is almost 
boundless, and if cultivated on true scientific principles 
ought to yield a large harvest. 

CORRESPONDENCE. 

THE CHEMICAL SOCIETY. 

To the Editor of the Chemical News. 

Sir,—Allow me to trespass on your space in the charader 
of a Fellow (indeed, as regards a period when I had more 
time on my hands, and, so far as mineral analysis went, a 
working Fellow) of the Chemical Society. 

A dozen or so years ago I suggested that our Society 
should take upon itself the duties of an examining body. 
My proposal was instantly snuffed out. But that a test 
should exist of competency to exercise the profession of a 
chemist was then a crying want, and is far more so now, 
especially with the newly-created regiment of Public 
Analysts. To meet this want we have a separate 
“ Institution of Chemists,” as I am (un •fficially) aware, 
in course of formation, and, I hope, with success. In 
fad, the river of scientific organisation will flow, increased 
by numerous affluents, and if the authorities of the Che¬ 
mical Society will not bear the honourable burthens that 
are thereby all but forced upon them on their heads be the 
negledt. 

But how is it, Sir, that we Fellows have never been 
consulted, called to any meeting, or officially communi¬ 
cated with in any way by the Council ? Isa great move¬ 
ment to be dealt with without any reference to the con¬ 
stituency by our little Parliament ? Is not this for our 
representatives to take upon themselves to be our masters 
rather than our servants ? So far has this been carried 
out that I have been unable to obtain copies of counsel’s 
opinion upon the powers of organisation under our charter, 
although I have applied for such, and have even been 
shown printed copies ! And, though not at all behind 
the scenes of this absurd and needless mystery, I perceive 
that the very natural course of asking question produce * 
a state of irritation, as if one had some malevolent motive 
in presuming to learn what, as a Fellow, I may fairly term 
one’s own business ! Evidently, though a council, a board 
of diredors, or any corporation would not be wise in 
making the details of their proceedings known to their 
constituents, yet on the eve of a great and irrevocable 
movement it is very far from wisdom, courtesy, or resped 
to allow no opportunity outside their own body of gaining 
information, of forming a judgment, or expressing an 
opinion on such vital matters as are now in question. I 
call upon the Fellows to express their opinions upon this 
policy of secresy. 

Let us shortly look into the matter so far as our in¬ 
voluntary ignorance will allow of our doing. The Charter 
of the Chemical Society is sufficiently broad to enable us 
to provide for most of the great wants proposed to be met 
by the formation of a new body not possessing any legal 
privilege, with a few exceptions, the one probably most 
important being the absence of any power in the Council 
to depute their fundions to persons outside their body. 
This, however, would not preclude a sub-committee ading 
in the name of the whole. 

I believe that we should obtain consideration for any 
proper representations made by us to Her Majesty, and I 
understand the Royal College of Surgeons successfully 
took a similar course some three years since, a very dif¬ 
ferent thing, pray observe, from asking for a Charter for a 
new body. 

Whether or not we should succeed in an application to 
have a pass examination, or one for honours, recognised 
I will not give an opinion upon. But a body of which the 
existence dates by no means from yesterday, and of which 
a judicious seledicn by ballot would rapidly raise the 
prestige, has a great advantage, if only in point of time, 
over the status of a new and unprivileged examining 
body ! 

Great is the British love of precedent and sub-division ! 
I do believe if a society were formed to provide the poor 
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with soup-tureens, another, holding itself jealously sepa¬ 
rate, would spring up to provide covers ! And I have 
actually been told that, inasmuch as the College of Physi¬ 
cians and Surgeons are little more than examining and 
licensing bodies, and that such societies exist as the 
Medico-Chirugical and others whereat to read papers, so 
in our case it is best to read our scientific, far more our 
professional, papers in one place and to examine in 
another ! As if the colleges aforesaid would not have 
been in a far more exalted position if they also had 
shrewdly advanced with our times. 

Surely, Mr. Editor, it is not even now too late to take 
adtion, to the satisfaction of the members of the new body 
and the kv^oq of the old one. As a lawyer I fail to see 
insuperable difficulty, and, from a lay point of view, I 
think it only wants the will, good temper, and a certain 
amount of give-and-take to work as one body with an 
efficient plan. But there must be a cessation of official 
vis inertia and friction, and probably the nomination to 
the Council of the Chemical Society of several men who 
have taken a leading part in the present movement, and 
who would form a well qualified sub-committee of ad¬ 
ministration. 

Allow me, in conclusion, to remark that my standpoint 
is simply a hearty wish for the prosperity of the old 
Society and success to the objects, even if carried out 
separately from it, of the new one. After my Etonian, 
University, Legal, and Regimental Examinations, I have 
had about enough of them, and am not in the least likely 
to offer any body, old or new, ten guineas to renew the 
agonising tortures of the past.—I am, &c., 

Marshall Hall. 
13, Old Square, Lincoln’s Inn, W.C., 

January 6, 1877; 

ESTIMATION OF POTASSIUM AS ACID 

TARTRATE. 

To the Editor of the Chemical News. 

Sir,—In the Chemical News (vol. xxxiv., p. 249) is a 
letter from Mr. Robert Frazer Smith concerning my pro¬ 
cess for the “ Estimation of Potassium as Acid Tartrate.” 
If Mr. Smith means anything, he probably means that 
the process I publish is the same as what he published in 
the Sugar Cane more than two years ago. If he had 
waited to see the rest of my paper I do not think he 
would have advanced such a claim, and it is an unfortu¬ 
nate circumstance for him that his letter appears in the 
same number as the second part of my paper. The for¬ 
tuitous circumstance that I mention that my researches 
on the estimation of potassium as acid tartrate originated 
in experiments on the process of Messrs. Duncan and 
Newlands does not increase the similarity between my 
process and what he suggested. Neither does the equally 
fortuitous circumstance that the Sugar Cane republished 
from the American Chemist another of my papers, in the 
“ same number of the Sugar Cane or a previous one,” 
show that I am guilty of omitting to mention what he 
considers as his previous claim. 

At the date of the publication of Mr. Smith’s paper I 
had already adopted tartaric acid for estimating potassium 
in sugar solutions, and communicated my results quite 
freely to chemists who came to my laboratory. I used 
the volumetric method, which eliminates errors from im¬ 
purities thrown down with the acid tartrate. Although 
the process was infinitely more satisfactory than the one 
used by Mr. Smith, I considered it too crude for publica¬ 
tion. It is only lately that the study of the adtion of 
acetate of sodium, and the determination of the proper 
strength of alcohol to be used, have given results which 
make my processes presentable.—I am, &c., 

P. Casamajor. 
Brooklyn, December 28,1876. 

Chemical News, 
Jan. 12,1877. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. • 

Comptes Rendus Hehdomadaires des Seances, de VAcade’.aie 
des Sciences. No. 23, December 4, 1876. 

Preparation of Alcohol from the Sugar contained 
in the Leaves of the Beet.—M. I. Pierre.—The nature 
of this paper may be sufficiently understood from its 
title. 

Measuring Rod of Iridio-Platinum of the Inter¬ 
national Geodesic Association.—G. Matthey. 

Observations on the above Communication.—MM. 
FI. Sainte-Claire Deville, Tresca, Dumas. 

Mr. G. Matthey, of the firm of Johnson, Matthey, and 
Co., of London, has presented to the Academy of Sciences 
a measure of 4 metres executed in an alloy of platinum 
and iridium. The specific gravity r>f the alloy is 21-508, 
and its composition is found to be :— 

Platinum .. 89-42 
Iridium 10-22 
Rhodium .. .. .. o-i8 0-16 
Ruthenium .. .. o-io o-io 
Iron .. 0-06 

99-90 99-96 

The remarks of MM. Sainte-Claire Deville and Dumas 
are decidedly complimentary ; those of M. Tresca some¬ 
what ungracious. 

New Method of Studying the Thermic Spedtra.— 
M. Aymonnet.—The study of the thermic spedtra of ab¬ 
sorption with bodies raised to different temperatures may 
and should lead to a knowledge of the physical laws con- 
nedting the phenomena of the association and dissociation 
of bodies to the thermic and luminous phenomena. 

Production of Carbonate of Soda by the Acftion of 
Chloride of Sodium in Solution upon the Carbonates 
of Lime and Magnesia in Presence of Vegetable 
Matter.— M. P. Pichard.— The author concludes from 
his experiments and observations that—(1) Carbonate of 
soda and calcic and magnesic chlorides often coexist in 
briny and gypsiferous waters which have remained in cal¬ 
careous and dolomitic soils. (2) The carbonate of soda 
appears to be formed by the reaction of sodic chloride upon 
calcic and magnesic carbonates in presence of organic 
matter. (3) This reaction is, in fadt, produced if we leave 
in contadt in a dark place common salt, green leaves, 
water charged with carbonic acid, and a large excess of 
limestone. It is not produced in the absence of organic 
matter. (4) The presence of sulphate of lime is not 
necessary, and seems rather to produce a diminution of 
the effedt. (5) The produdtion of carbonate of soda under 
these conditions is accompanied by the formation of am¬ 
monia, but in a less quantity in waters charged with sul¬ 
phate of lime. 

No, 24, December ir, 1876. 

Composition of Glass and Crystal among the 
Ancients.—M. E. Peligot.—The author is of opinion that 
the common glass and the plumbiferous crystal had for¬ 
merly a composition which differed strikingly from that 
of corresponding modern produdts. Modern glass contains 
lime along with the alkali and silica. In ancient speci¬ 
mens lime is only found in a much smaller proportion. 
The crystal glass of antiquity was a silicate of lead with¬ 
out alkali. 

General Method of Analysis for the Tissues of 
Vegetables.—M. E. Fremy.—The study of organic sub¬ 
stances, so successfully pursued at present by a great num- 

Chemical Notices from Foreign Sources. 
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ber of chemists, should not cause us to overlook that of 
organised bodies, which are overlooked in these days, and 
which nevertheless are of great interest as revealing the 
compounds which are indispensable to the performance 
of the vital functions. The proximate analysis of vege¬ 
table tissues presents a difficulty which all chemists will 
understand, its objed being to determine the composition 
of a structure formed of insoluble elements in neutral sol¬ 
vents. The principal tissues of plants, after exhaustion 
by neutral solvents, are formed by the organic association 
of the following bodies:—Cellulosic substances (cellulose, 
meta-cellulose, para-cellulose), vasculose, cutose, pedose, 
pectate of lime, nitrogenous compounds, and various 
mineral matters. Dilute cold hydrochloric acid decom¬ 
poses the pedlate of lime, and sets at liberty the pedtic 
acid, which is than easily determined by means of alkalies. 
Dilute boiling hydrochloric acid transforms pedose into 
pedtin, which is precipitated by means of alcohol. Ammo- 
niacal cupric reagent dissolves the cellulose. Boiling hy¬ 
drochloric acid renders para-cellulose soluble in the am- 
moniacal cupric reagent. Bihydrated sulphuric acid dis¬ 
solves the cellulosic substances. Dilute and boiling 
potassa dissolves cutose, Potassa under pressure effedts 
the solution of vasculose. Dilute nitric acid renders vas¬ 
culose soluble in alkaline solution. 

Polymer of the Oxide of Ethylen.—M. A. Wurtz.— 
Oxid£ of ethylen, which had been prepared in the summer 
of 1874, and left in a sealed tube, was found in about a 
year converted into a dry, solid, white crystalline body, 
melting at 5b3. 

Disengagement of Ammonia observed on the Rup¬ 
ture of Certain Bars of Steel.—M. Barre.—This pheno¬ 
menon has been repeatedly observed at the works of 
Anina. Hard steel gave off a quantity of ammonia suffi¬ 
ciently strong to be perceived at some distance. Red 
litmus paper and turmeric paper on being applied to the 
fradure immediately changed their colour, the former to 
blue and the second to brown. If the broken surface was 
moistened bubbles of gas were seen escaping for a quarter 
of an hour. With softer steel the escape of ammonia was 
less manifest, but was nevertheless detedled by means of 
test-paper, These observations refer to steel made in the 
gas-furnace by the Siemens’ process, but the same pheno¬ 
menon has also been recognised with Bessemer steel. 

Les Mondes, Revue Hebdomadaire des Sciences, 
November 23, 1876. 

A complimentary banquet in honour of M. Chevreul is 
about to be given by the Academy of Sciences on the 
50th anniversary of his membership, 

Under the heading “Unconscious Cerebration,” there 
is an attack made upon certain members of the Anthro¬ 
pological Society of Paris for having promised to bequeath 
their brains to the Society for examination and dis- 
sedtion. 

A peculiar phase of madness occurring among French 
cooks, and known as folie des cuisiniers, is due to the car¬ 
bonic oxide given off by the charcoal stoves so largely 
employed in culinary operations. It is characterised by 
hallucinations of sight and hearing, vertigo, oppression, 
and syncope. The patient generally believes himself the 
victim of persecution. 

Oenckrine is the name of a test-paper sold in Paris 
for the purpose of detecting the fraudulent colouration of 
wines. With a genuine red wine the colour produced is 
a greyish blue, which becomes lead-coloured on drying. 
With magenta and other aniline colours it turns a car¬ 
mine red ; with ammoniacal cochineal, a pale violet; with 
elder berries, the petals of roses, &c., a green; with 
logwood and Brazil wood, the colour of dregs of 
wine ; with Fernambucca wood and phytolacca, a dirty 
yellow; with extract of indigo a deep blue. The mani¬ 
pulation required is very simple. A slip of the paper is 
steeped in pure wine lor about five seconds, briskly 

shaken in order to remove the excess of liquid, and then 
placed on a sheet of white paper to serve as a standard. 
A second slip of the test-paper is then steeped in the sus¬ 
pected wine in the same manner and laid beside the 
former. It is asserted that 1-100,oooth of magenta is 
sufficient to give the paper a violet shade, whilst a larger 
quantity produces a carmine red. The inventors of the 
test-paper, MM. Lainville and Roy, are also said to have 
discovered a method of removing magenta from wines with¬ 
out injuring their quality, a fad of some importance if it 
be true that several hundred thousand hectolitres of wine 
sophisticated with magenta are in the hands of mer¬ 
chants. 

Analysis of the Gases of the Grotto del Cane.— 
M. Et. Finot.—Two analyses of gases taken in this 
cavern, and preserved in bottles hermetically sealed, gave 
the following results :— 

Carbonic acid .. . 25-38 25-69 
Oxygen . 20-13 
Nitrogen. 54'i8 

IOO’OO 100*00 

Deduding the carbonic acid, the residual air has the 
composition :— 

Oxygen . 27-10 
Nitrogen. . 75’26 72-90 

100-00 100*00 

a larger proportion of oxygen than is found in com¬ 
mon air. 

Heating Rooms by the New Cheminees Caloriferes 
of M. Bolo de Sevray.—The arrangementof these stoves 
cannot be made intelligible without the aid of diagrams. 
It is said that of the 4000 calories produced by the com¬ 
bustion of 1 kilogramme of wood, from 200 to 300 at 
most are utilised in a common fire, the rest escaping 
without doing any service. The new Cheminee calorifere 
utilises 2500 to 2800 calories. 

November 30, 1876. 

In an article headed “Anti-Religious Hatred of Free- 
thinking Science,” it is asserted that “ Recamier per¬ 
formed 40 years ago, and on a larger scale, a great 
number of the experiments of Mr. Crookes on the impulsive 
force of light and heat, and set up in his cabinet a colossal 
radiometer. 

A fresh attack is made on the French physicians and 
men of science who have agreed to bequeath their bodies 
for dissedtion. 

New Radiometric Experiments.—M. Collado.—The 
author has exposed a sensitive radiometer to the light of 
the full moon, and concentrated the light upon the black¬ 
ened surfaces of the discs by means of lenses or of con¬ 
cave mirrors, but without perceiving any movement. In 
like manner, if a radiometer is submitted to the radiation 
of a single Bunsen burner the speed of the revolution is 
not altered if the pale blue flame is rendered luminous. 

Influence of Different Colours upon Vegetation.— 
M. Paul Bert.—The author has undertaken some new 
experiments upon the influence of different colours upon 
vegetation. These experiments, performed chiefly upon 
the sensitive plant, lead to the following results :—Green 
light kills plants ; plants submitted to the influence of the 
green ray die in a short time. Under the influence of 
the red rays the sprays become elongated; the leaflets are 
raised so as to form a smaller angle with the branch than 
in the normal state, the plant appears to become etiolated 
and yet it remains alive. Under the influence of the blue 
rays the process is reversed, the leaflets become perpen¬ 
dicular to the branch, whilst in white light an interme¬ 
diate position is maintained (i.e., the leaflets form with 
the branch an angle of 450 on one side and of 75® on the 
other. M. Bert explains these fads as follows:—At the 
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level of the point of attachment of the leaflet there is a 
motor enlargement, which increases or lessens in force 
according to the different kinds of rays. Under the in¬ 
fluence of the red rays there is formed in these enlarge¬ 
ments a particular substance, osmotic, and capable of 
attracting water. This substance generally disappears 
under the influence of the blue rays. If we place it under 
a glass shade, red on one side, and green on the other, 

the plant turns its leaflets towards the green, that is to 
say, towards the colour which kills it, and in fa tit it dies. 

Retmaim's Farber Zeitung. 
Nos. 40 and 41, 1876. 

These issues contain nothing of general interest or im¬ 
portance. 

COMPOSITION AND QUALITY OF THE METROPOLITAN WATER. 

December, 1876. 

The following are the returns of the Society of Medical Oflicers cf Health:— 
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Thames Water Companies 
Grand Junction 
West Middlesex 
Southwark and Vauxhall 
Chelsea. Slightly turbid 
Lambeth. Slightly turbid 

Other Companies. 
Kent.Clear 
New River . Clear 
East London. Slightly turbid 

The quantities of the several constituents 

Note.—The amount of oxygen required to oxidise the organic matter, nitrites, &c., is determined by a standard solu¬ 
tion of permanganate of potash aCting for three hours ; and in the case of the Metropolitan waters the quantity of 
organic matter is about eight times the amount of oxygen required by it. 

C. Meymott Tidy. 

MEETINGS FOR THE WEEK. 

Monday, Jan 15th.—London Institution, 5. 
- Medical, 8. 

Tuesday, 16th.—Civil Engineers, 8. 

Royal Institution, 3. Prof. Garrod, “ On the Human 
Form: its Structure in Relation to its Contour.” 

/-Zoological, 8.30. 
\\ ednesday, i/th.—Society of Arts, 8. 

~ „ , _ Meteorological, 7. Annual General Meeting. 
Thursday, 18th.—Royal, 8.30. 

- Royal Institution, 3. Dr. Wright, “On Metals 
and the Chief Industrial U;es of these Bodies 
and their Compounds.” 

Chemical, 8. “ Preliminary Account of some New 
Reactions in Organic Chemistry and their 
Ultimate Bearings,” by C. T. Kingzett and II. 
'A. Ilake, “On Kekule’s and Ladenburg’s 
Benzene Symbols,” by H. E. Armstrong. “On 
Nitroso-orcin," by J. Stenhouse and C. E. 
G roves. 

I.ondon Institution,7. 
' ' Zoological, 4. 

Friday, 19th. Royal Institution. Weekly Meeting, 8. ' Professi 
Ivndall, 1 A Combat with an Infective Atmo 
phere,” 9. 

SATURDAY, 20th.—Royal Institution, 3. Mr. Einst. Pauer, “ On tl 
Nature of Music: the Italian, French, and Gt 
man ochools (with Pianoforte Illustrations), 
lystcal, 3 “ On the Photographic SpeCtra 
A aPb ,fay W. Huggins, D.C.L., F.R.S. “On tl 

1 tificial Production of Columnar Structure,” 1 
W. Chandler Roberts, F.R.S. 

TO CORRESPONDENTS. 

E. F. George.—The specific gravity, hardness, crystalline form 

as, nsir »‘i1 *» Entity 

GLe^^can^peTh^s procured copy for you! Be‘“'°rd S'rC"' C° 

pOYAL INSTITUTION OF GREAT 
TY BRITAIN, ALBEMARLE STREET, PICCADILLY, W. 

DR. C. R. ALDER WRIGHT, will, on THURSDAY NEXT, 
JANUARY 18, at Three o’clock, begin a Course of Four LeCtUr. a 
“ On Metals, and the Chief Industrial Uses of these Bodies and their 
Compounds.” Subscription to this Course, Half-a-Guinea: to all the 
Courses in the Season, Two Guineas. 

TDOYAL SCHOOL OF MINES.—Dr. 
-I-Y ERANKLAND, D.C.L., F.R.S., will commence a Course of 
Thirty LeCtures on “ Organic Chemistry,” at South Kensington, on 
MON DAY NEXT, the 15th J AN U ARY, at 10 o’clock, to be continued 
on each succeeding Wednesday, Friday, and Monday at the same 
hour. Fee, £'3 ; to those who have attenced the previous Course £2. 

TRENHAM REEKS, Registrar. 

THE TEXTILE COLOURIST: Edited by 
Ciiari.es O’Neill, F.C.S. 

Price 2s. 6d. Monthly. 

CONTENTS OF No. XIII.—JANUARY, 1877. 

Introduction—Materials for a History of Textile Colouring, No. 4 
(continued)—Programme of Prizes offered by the Industrial Society 
of Mulhouse for the Year 1877—Upon the Greening of Aniline-Black 
—Keechlin Frercs Process for Preventing the Greening of Aniline- 
Black— M. Camille Koechlin upon the Greening of Aniline-Black — 
Experiments upon the Application of Anthra-violet, by M. N. Potier 
—Nitro-alizarin and Amidalizarin—M. Michel de Vinant on Dyeing, 
Printing, and Bleaching—New Book: A Treatise upon Washing 
Machines employed in Bleaching and Calico Printing, by Jos. 
Depierre —Abridgments of Complete Specifications of Patents Re¬ 
cently Published—British and Foreign Patents, from the Commis¬ 
sioners of Patents Journal, October 27th to December 19th, 1 76, 
inclusive—Diagram : Firth’s Improvements in Indigo Dyeing— 
Diagram: Mather’s Improvements in Steaming—Supplement: The 
Practice and Principles of Calico Printing, Bleaching, Dyeing, &c., 
by Charles O’Neill, F.C.S.—Fixing of Mordants—Dyeing Apparatus 

( (continued). 

Vols. I. and II. now ready, strongly bound in cloth, price 21s. each. 

Manchester: PALMER & HOWE, London: Simpkin & Co. 
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THE CHEMICAL NEWS 
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ON THE GROWTH OF THE ALKALI AND 

BLEACHING-POWDER MANUFACTURE 

OF THE GLASGOW DISTRICT.* 

By JAMES MACTEAR. 

(Continued from p. 17.) 

Part III.—Bleaching-Powder. 

It was in the year 1785 that Berthollet discovered the 
bleaching adion of chlorine ; he showed the experiments 
to Watt in 1786, and he on his return to Glasgow actually 
bleached a considerable quantity of linen by means of a 
solution of chlorine in water. 

In the following year a work was established in 
Aberdeen by Professor Copeland and the then Duke of 
Gordon, for the production of solution of chlorine, which 
they supplied to the neighbouring bleachers. 

The injurious effects of the chlorine both on the work¬ 
men and on the goods caused the introduction of a 
portion of potash to the water, which had the effect of 
retaining the chlorine. 

This method was extensively adopted by bleachers all 
over the country; the solution, however, did not keep 
well. 

In 1798, Mr. Charles Tennant (then engaged in bleaching 
operations at Darnley) patented the use of lime instead of 
potash, and in conjunction with Mr. M‘Intosh and others 
began the manufacture of “ lime bleaching liquor.” They 
also granted licenses to bleachers, giving the right to 
manufacture it for themselves. The method was most 
successful, but the patent was disputed and declared 
untenable. 

Mr. Tennant, however, in the following year patented 
a method of producing a dry compound of lime of chlorine, 
which, long known as Tennant’s bleaching-salt, and more 
recently as bleaching-powder, has completely revolu¬ 
tionised the process of bleaching. 

Works were erected for the manufacture of this article 
at St. Rollox in the same year. 

It was prepared originally by the decomposition of a 
mixture of salt, manganese, and sulphuric acid, in a 
leaden still heated by a water-bath, and the chlorine was 
absorbed by lime (slaked and sifted) in a leaden receiver, 
the lime being agitated from time to time by means of a 
stirrer. 

The proportions used in the beginning of the year 1800 
were:— 

Vitriol.4 
Manganese.2 
Water.4 
Salt .41 

was employed. At first the process was tried with 
manganese in a separate vessel, through which passed the 
muriatic acid driven off from the salt. Very soon this 
was abandoned for the method now in use of condensing 
the acid in water, and using it in the liquid state. 

I he salt was at first decomposed in iron cylinders, and 
the condensers were cylindrical and of earthenware. 

Ihe condensing arrangment of Mr. Gossage was 
adopted soon after its introdudion to the trade, and has 
been most successful -at these works, which, indeed, are 
laid down with the objed of utilising the muriatic acid to 
he utmost the loss of muriatic acid being now (1876) 

under 1 per cent. . '> 

last few years there have been ereded in 
the distnd three works for the produdion of this article 
in connection with the alkali manufadure, viz., those of 
Messrs. Ore and Brown and Henderson, both at Irvine 
and Messrs. Arnott Bros., Kirkintilloch. 

. method of manufadure devised by Mr. C. T Dunlon 
is still a specialty at the St. Rollox Works. P 

It consists in decomposing a mixture of nitrate of soda 
and salt with sulphuric acid. This yields a mixture of 
nitrous acid and chlorine gases, with traces of muriatic 
acia. 

The nitious acid is separated by absorption in strong 
sulphuric acid, the muriatic acid by water, while the 

chlorine passes on to the bleaching-powder chambers to 
be absorbed by the lime. 

An idea of the progress of the bleaching-powder manu¬ 
fadure may be had from the following table:_ 

Table of Prices Realised. 
Year. 
1799— 
1801 

1800 
Tons. 

52 
96 

• • 
• • 

Price. 
£140 O 

130 0 
1802 
1803 

72 
Not 

. • 112 
known 

0 

1804 131 • • 112 0 
1805 J47 . • • 112 0 
1810 239 • • 93 0 
1815 377 • • 81 0 
1820 333 • • 60 0 
1825 910 • • 27 0 
1830 I447 • • 25 0 
1835 2122 • • 22 0 
1840 2383 • • 26 0 
1845 3861 • • 16 0 
1850 57*9 • • 14 0 
1855 6260 • • 11 0 
i860 7459 • • 11 0 
1865 8431 • • 10 10 
1S70 9251 • • 8 10 

o 
o 
o 

o 
o 
o 
o 
o 

o 

Part IV.—Alkali. 

The produdion of alkali has been one of the Glasgow 
chemical industries since at least 1798. ° 

It seems to have been made at first by furnacing keln 
with charcoal and a little quicklime. g 1 

A method in use for the produdion of an impure alkali 
for soap boilers is described as follows in a note-book 
dated 1800: — 

These proportions were altered from time to time, and 
muriates of potash, lime, and magnesia were tried, with a 
view of obtaining by-produds of greater value. 

The question of the utilisation of the by-produds was 
one which became very serious indeed as the produdion 
increased, and in 1803 the question was solved for the 
time by the produdion of an impure soda or black-ash 
from the still residuums. 

As the demands became greater, various methods were 
adopted to increase the produdion, and finally the system 
of stone stills, heated externally by means of steam, was 
adopted. 

In 1823 the use of muriatic acid prepared from salt 

* Read before the Chemical Section of the British Association, 
Glasgow Meeting, 1876. 

To make the Plepar of Soda or Potass from the 
“ Sulphates. 

It is necessaiy to dry these salts in a reverberatory 
furnace, then mix them with their weight of fir sawdust, 
and fuse them in a reverberatory furnace ; when the sur¬ 
face becomes calm, the operation is complete_let the 
sulphure run out. If it is a sulphure of potass, break it 
up with a hammer, dissolve in water, evaporate it, and 
when the salt begins to form., put in sawdust till it is thick. 

“ Then put it into the calcining furnace, roast it for an 
hour, two-thirds of the sulphate will be decomposed 
separate the undecomposed part by solution. 

“ If you operate on the sulphate of soda, after the first 
1 sulphure is produced, add more sawdust, melt a second 
| time to a sulphure, then operate as with the potass.” 
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The use of the still liquors from the chlorine manufac¬ 
ture early attracted attention. 

These consisted chiefly of sulphates of soda and 
manganese, and were at first worked up into Glauber’s 
salt, and the manganese seems to have been recovered to 
some slight extent. . , 

In the year 1800 Lord Dundas had a work for the manu¬ 
facture of mineral alkali in operation at Dalmuir. 

The works were of considerable size for that period, as 
the following table will show, being a statement of the 
working for years 1801 to 1804 : — 

View of Mineral Alkali Works. 

Alkali Sold. 

T. C. Q.Lbs. 

Price per Black-Ashes Price per 
Year. Ton. Sold. 

T. C. 
Ton. 

1801 25 12 2 24 £4T5 112 15 £io-o 

1802 62 II 0 21 47‘9 3i 5 12'2 

1803 46 16 I 2 41-2 — — 

1804 128 16 2 6 37'° " 
~ 

263 16 2 5 £42*0 144 0 £!o\56 

Barilla Sold. 

,T. C. Q. Lbs. 

Price per Muriate of Price per 
Year. Ton. Potass Sold. 

T. C. 
Ton. 

1801 5 O 3 23 £15*0 54 10 £i3'°° 

1802 14 6 O O 20*2 122 0 13-24 

1803 23 17 1 25 20’0 121 10 13-00 

1804 21 6 3 0 20-9 go 0 6-50 

64 11 0 20 £20-23 O
J CO

 
00

 

0
 

£10-56 

From the fad that soap leys and the salt obtained from 
them were purchased in large quantity from the soap 
makers, it is probable that the process was substantially 
the same as that described as follows, in November, 
1806:— 

“At Dalmuir they prepared from soap leys got from 
Paisley and elsewhere, 150 tons salts, and from these 
120 tons crystals of soda and 21 tons muriate of potass. 

“The manufadure employed 15 workmen, and con¬ 
sumed 1200 tons of coal, at 10s. per ton, delivered at the 
works, and used 200 barrels potass at 10s. 

“ Sal-e-nixon (sulphate of potass) and sulphur ashes 
(chiefly sulphate of potass), from nitre used in the vitriol 
manufadure. 

“When potass is used, it is added to the mother-liquors 
of the first crystallisation of soda, never put into the 
furnace with the soap salts. 

“ When sal-e-nixon or sulphur ashes are used, the first 
.s put into the furnace with the salts, sawdust, and a 
fittle quicklime ; the second is first lixiviated. 
1 “Their furnace yields 12 cwts. of flux per charge, and 
requires six hours to flux it. They do two charges in 
twelve hours, but do not work at night, it being found a 
preservation of the furnace to allow it to cool during the 
night. 

“ The furnace is shut up when the charge is put in, and 
is never stirred during the operation. 

“ Soda and muriate of potass are crystallised out 
alternately. 

“ The muriate of potass is never raked out over the hot 
solution of the salts. The carbonate of soda is found to 
fall with the muriate when the evaporation is continued 
until the salts begin to form. 

“ They do not know whether the decomposition of the 
muriate of soda with the sulphate takes place in the 
furnace or in the subsequent process of evaporation. 

“ The mother-liquors are heated with sawdust in order 
to make them crystallise, that is, to carbonate them. 

“ The soda is seldom ever crystallised twice, particular 
attention being paid to having the solution pure. 

“ The liquors are sometimes filtered. 
“ The soapers’ leys are evaporated in iron vessels, say 

circular vessels of the usual form, in one piece, and yield- 
ing8cwts. salts per day. They contain about 500 galls, each. 

“The lead coolers are 9 ft. long by 4^ ft. broad, and 
10 ins. deep. 

“ The lead boilers are nearly of the same dimensions, 
but 15 ins. deep. 

“ They say they have found a substitute for potass in 
decomposing the muriate of soda, which works equally 
well and does not cost 20s. per ton. 

“ The crystals are seldom ever free from muriate of 
potass, even when the crystallisation is pretty perfect in 
form. 

“ The muriate of potass, on the other hand, is seldom 
ever free from alkali. 

“ When the potass is redundant in the liquors, they 
will not crystallise. 

After the muriate of potass is crystallised, the mother- 
liquor is carbonated, and soda crystallised from it. 

“ Charges on One Ton of Soda. 

“ 1*25 tons soap salts, at £6 10s. .. £826 
“0*15 ,, potass, at ;£6o. 900 
“ 4 ,, coals, at 10s. 200 
“ 40 bags sawdust, at 4d. o 13 4 
“ Wages . 500 
“ Incidents. 100 
“ Tear and wear. 300 
“ Interest . 2 10 o 

“£31 5 10” 

In all .£31 5 10 
By 3 cwt. muriate of potass, at 13s. 1 19 o 

Nett cost of 1 ton of crystals of soda .. £29 6 10 
Selling price, about ,£60. 

The yearly statement shows the make to have been 
120 tons, and the cost £"32 per ton. 

By another method in use about the same period, a 
mixture of 10 cwts. of soapers’ salts, 6 cwts. of sawdust, 
and 3 cwts. of lime, was heated for six hours in a furnace 
until fluxed ; it was then run off, and when cold, broken 
into small pieces and lixiviated in large vessels holding 
as much as 10 tons at a time, on a filter bottom of gravel 
and sand placed on coarse canvas. This filter lasted two 
to three months. 

The liquor from this black-ash deposited a considerable 
quantity of muriate of potass. 

The remaining liquor was evaporated slowly without 
boiling till a pellicle formed, and then run off to crystallise. 

To the mother-liquors, from this crystallisation, 3 cwts. 
or so of potash in solution (according to quality of liquor) 
is added, the liquid again concentrated and crystallised, 
this being the third crop of muriate of potash crystals. 

The mother-liquor from this was called barilla-liquor; 
it was boiled down to dryness, the salts mixed with 
their own weight of sawdust, and carefully roasted till the 
sawdust was consumed, never being allowed to flux. 

Another method of carbonating was to make the salts 
red-hot, and then mix them as quickly as possible with 
powdered charcoal. 

This carbonated alkali was then lixiviated with cold 
water, evaporated till a pellicle formed, and after settling 
for about twelve hours, run into coolers to crystallise. 

This soda was re-crystallised. 
“ In preparing barilla salts for bleachers ” (this wa 

actually what is now called soda-ash) “ the colour may 
regulated by the use of nitre—if a white is desired, 
greater quantity ; if a blue, a lesser will suffice. 

“ A note of the production of soda from kelp show 
that from— 

“ ioo-oo kelp, 
“ 2-72 charcoal, 
“ 7-29 potass (crude), 
“ 200-00 coals, 

“ there should be obtained— 

“ 74-3 soda crystals, 
ft 28-4 muriate of potass, 
“ 33-0 sulphate of potass.” 
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The methods which were adopted at the St. Rollox 
Works were very various as fresh light was thrown on the 
science of chemistry. 

Almost immediately after the commencement of bleach- 
ing-powder manufacture, the waste products of the stills 
were utilised for the production of alkali for soap making. 

These residues, consisting chiefly of sulphate of soda 
and manganese, with varying quantities of common salt 
and sulphuric acid in the free state, were in the first case 
used in the manufacture of Glauber’s saits ; this was 
followed by a method of making sal-ammoniac from urine 
collected in Glasgow in casks.* 

This process was found unsuitable, probably from the 
difficulty of obtaining ammonia in sufficient quantity, and 
was soon displaced (in 1803) by a process, or rather a 
sequence of processes, which, with slight variations, con¬ 
tinued in use for many years, until the introduction of 
the complete Leblanc system of alkali making. 

This was the production of a crude alkali or black-ash 
for use in soap making instead of kelp, then usually 
employed. 

The earliest details which I have been able to find 
show that the still residuums were run into wooden tubs, 
where they were mixed with ground coal or sawdust till 
in a thick pasty state : this mass was then transferred to 
a reverberatory furnace and melted. When the decom¬ 
position had ceased it was run out, and when cold, broken 
up and lixiviated with caustic lime, and the caustic leys 
thus formed were used in the saponification of the fatty 
matters. 

This was followed by a method of mixing the liquor 
obtained by lixiviating the above black-ash with sawdust, 
and again furnacing, when a barilla was obtained worth 
at that time about £28 per ton. 

Cost of One Ton Barilla from Residuum. 

6 cwts. salts, at 5s.;£i 10 o 
5 ,, lime, at is. 050 

40 „ coal, 7s. 6d. o 15 o 
Labour. 060 
Tear and wear .. .. .. .. 020 

Yielding 1 ton barilla, costing .. £2 18 o 

And containing 3 to 10 per cent alkali, worth then about 
,£10 per ton. 

The soap leys, after having become spent, were boiled 
down to salts, and barilla again made from them, much 
on the system already described as in use at Dalmuir. 

Cost of One Ton Barilla from Soaper's Salts. 

14 cwts. of soapers’ salts, at 5s. .. ^3 10 o 
3 ,, lime, at is. o 3 o 

20 ,, coal, at 7s. 6d. 076 
Labour. 040 
Tear and wear. 014 

By 10 cwts. of muriate of potash, at 5s. 2 10 o 

1 ton of barilla of 7 p.c. alkali, costing £1 15 10 

At first the muriate of potash was employed in the 
stills instead of common salt, but this was soon given up, 
and the muriate of potash was sold, chiefly to the alum 
makers of the district. 

The manufacture of vitriol gave as a by-produCt a con¬ 
siderable quantity of “ sulphur ash” residues, consisting 
of sulphate of potash, mixed with a little unburnt sulphur. 
This was used along with soapers’ salts, and gave a 
larger yield of muriate of potash. 

The mixture employed seems to have been at this 
time— 

_ * The obtaining ammonia from urine has been tried at various 
times in Glasgow, and at present Mr. G. Chapman works a process 
which is believed to be very successful. 

280 lbs. soapers’ salts. 
112 „ sulphur ashes. 
84 „ lime. 

112 ,, coal. 

588 „ in all. 

Yielding 364 lbs. black-ash, containing 10*5 per cent alkali, 
and 25 per cent insoluble. 

In 1806 a trial was made of the mother-liquors from the 
alum works as a source of potash ; the black-ash made 
from a mixture of this liquor and soapers’ salts gave only 
about 6 per cent alkali, and from this and other causes 
its use was soon abandoned. 

“ A statement of the products obtained at this time from 
100 parts of salt is subjoined :— 

“ 100 parts salt, 
“ 83 „ oil of vitriol, 
“ 56 ,, manganese, 

“ produced bleaching-powder. The residue from above? 
with 150 parts American potash of 81 per cent., 
“ produces— 

“ 265 parts soda crystals. 
“ 160 ,, sulphate of potash. 
“ 50 ,, of manganese recovered. 

“ It will therefore produce as much soap as 16 cwts. of 
kelp, even reckoning kelp as containing above 3 per cent 
of real soda, worth 10s. per cvvt.” 

Methods more or less of this nature continued to be 
used until about 1816, when a good deal of correspondence 
with the French manufacturers, Chaptal and D’Arcet, 
took place, relative to the Leblanc system, which was 
finally adopted in 1818. 

The following extract from the correspondence is of 
considerable interest, under date July, 1816. Messrs. C. 
and D’A. say, in reference to their manufacture of soda:— 

“ They produced 44,000 lbs. per day of crude soda 
(black-ash), containing 20 to 21 per cent alkali, which they 
sell at 20 francs per quintal (equal to 16s. 8d.). 

“ It is produced from common salt obtained from the 
spontaneous evaporation of the sea-water at Marseilles, 
and costs about gd. to iod. per quintal. It is decom¬ 
posed by sulphuric acid in the proportion of 83 acid to 
100 salt. 

“ In purifying their crude soda, and crystallising, they 
always experience a loss of nearly 25 per cent of the 
alkali, indicated by the acid test in the crude soda.” 

These gentlemen utilised to some extent the muriatic 
acid evolved, by producing gelatine from bones, for the 
manufacture of soup, of which M. D’Arcet says he had 
made 1,300,000 portions of a quart each. 

In 1818 these gentlemen had the intention to “establish 
works in Liege and in London, for making soda, nitric 
acid, marine acid, gelatine, &c.” 

In this year a process was at work at Port-Dundas for 
preparing a black-ash for soap-making purposes, and this 
is the first record of the use of carbonate of lime (pre¬ 
viously caustic lime seems to have been always used). 

The mixture used was :— 

10 parts soapers’ salts. 
2\ ,, poor kelp. 
2\ ,, chalk. 
5 ,, sawdust. 

This was fluxed for six hours, and gave a black-ash 
testing 6 to 7 per cent alkali. 

In the end of this year, French soda was imported into 
London. It was in the form of black-ash, and of three 

qualities. 

No. 1, containing 13 per cent alkali, sold at ,£30 per ton. 

,, 2, ,, 12 ,, j? >» »» 
,, 3* >> »> >> •) 25 >> 

It was manufactured at Marseilles by the Leblanc pro¬ 
cess, which had been fully established there for some 
years. Three qualities of soda were made for sale. 
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1. Crude soda (now called black-ash). 
2. Crystals obtained by the lixiviation of the crude soda. 
3. Calcined residues from the “bitter water” (now 

called soda-ash). 

All these qualities had certainly been produced since 
the year 1807, works being in operation at Marseilles, 
Chauny, Rouen, Lille, Amiens, and elsewhere. 

The first sale of soda made at St. Rolloxon the Leblanc 
system, took place in the end of 1818. It was sold at 
£42 per ton. Carbonate of soda, or soda-ash, had been 
made for some months previously, but was apparently all 
consumed in the manufacture of soap. 

The use of soapers’salts was still continued, and black- 
ash was made for sale from the following mixture :— 

1 cwt. Irish kelp. 
i£ ,, soap salts. 
1 „ sulphur ashes, 
ij ,, chalk. 
i£ „ coals. 

In all, 6| „ 

Yielding 3 cwts., 2 qrs., 14 lbs. black-ash, containing 14 
per cent alkali. 

In the following years soda crystals were sold in con¬ 
stantly increasing qualities. 

Table of Prices Realised. 

Year. Price Per Ton 

1818 . O 0 

1819 .. 0 0 

1820 ». «. .. O 0 

1824 . .. .. 27 O 0 

1829 . .. .• 15 O 0 

1834 . O 0 

1839 . 0 0 

1844 . .. .. 6 O 0 

1849 . 10 0 

1154 . .. .. 4 10 0 

1859 . .. .. 6 0 0 

1864 . .. .. 4 15 0 

1869 . 5 0 

1874 . 10 0 

The quantity made has rapidly increased from about 
100 tons in 1818, to 1400 tons in 1829, and is now nearly 
14,000 tons per annum. 

Carbonate of potash was made in considerable quan¬ 
tities from about 1820. 

It was produced from the sulphate of potash (obtained 
as a by-produCt in the manufacture of sulphuric acid) by 
the'Leblanc system. The price in 1820 was ^15 per ton. 
On the introduction of nitrate of soda as a substitute for 
nitrate of potash, this manufacture was given up at St. 
Rollox ; but it has revived again in the district within the 
last few years, considerable quantities being now manu¬ 
factured, chiefly for their own use, by the bichromate and 
prussiate of potash manufacturers. 

Soda-ash, so-called, was first sold from these works in 
1833, when it rapidly took the place of black-ash, pre¬ 
viously sold. In 1833 only 19 tons of soda-ash were sold, 
at a price of £22 per ton ; in 1865 the quantity had in¬ 
creased to 12,500 tons, sold at £g per ton. 

The sulphate of soda required for the manufacture on 
the Leblanc system was at first prepared at these works 
in iron cylinders (such as are yet usually employed in the 
manufacture of nitric acid), and the muriatic acid evolved 
was condensed in upright earthenware condensers. 

In 1822, pots of some form were introduced, the charge 
of salt weighing 4^ cwts., and yielding 560 lbs. muriatic 
acid of 40°. .. 

> Various improvements were introduced from time to 
time; amongst others, Gamble’s improved furnace for 
salt-cake making ; Gossage’s condensing towers ; the cir¬ 
culating system of vats for lixiviating black-ash, first 
adopted at these works, and introduced by Mr. C. T. 
Dunlop, 

The revolving black-ash furnace of Elliott and Russell 
was tried at St. Rollox soon after its invention, but failed 
at that time to give satisfaction, the furnace at that time 
being too small and imperfeCt to compete with hand 
labour at the low rates then paid. 

It was much improved by Messrs. Stevenson and 
Williamson, of the Jarrow Works, both in construction 
and in the method of working it, and became in their 
hands quite a success. 

This form of furnace was again introduced at the St. 
Rollox Works, where there are now three furnaces. 

These are worked on a system, patented by the writer, 
which has been eminently successful. It has increased 
the producing power of the furnaces over 50 per cent, 
with a large saving of raw material, and a corresponding 
diminution in the quantity of waste produced. The 
amount of alkali usually lost in the waste being propor¬ 
tionately reduced. 

This system is now employed in a number of the largest 
alkali works in England, and it is expected will shortly be 
at work in France. 

The form of the furnace has at the same time been 
much improved ; and while the first furnace ereCted at 
Jarrow was capable of working somewhere about 8 tons 
sulphate of soda per twenty-four hours, the most recent 
of those ereCted at St. Rollox decomposes 50 tons in the 
same time. 

The three revolving furnaces easily decompose 720 tons 
sulphate of soda per week of six days. 

The most recent improvement introduced is a mechani¬ 
cal furnace for calcining or carbonating the soda-ash. 
This has only been at work for a short time, but promises 
to be quite as successful as the black-ash furnaces have 
been. 

Other works in Glasgow and the district have been 
ereCted at various times for the manufacture of alkali, of 
which there are at present existing as alkali works, so far 
as I can ascertain, only four, viz.:— 

Messrs. R. and J. Garroway, Glasgow. 
„ Orr and Brown, Irvine. 
,, W. Henderson and Co., Irvine. 
,, Arnott, Bros., and Co., Kirkintilloch. 

To be continued.) 

ON SOME BLOWPIPE REACTIONS.* 

By E. J. CHAPMAN, Ph.D., 

Professor in University College, Toronto. 

(Continued from page 14). 

V. On the Solubility of Bismuth Oxide in Carbonate of 
Soda before the Blowpibe. 

Neither in the treatise of Berzelius, nor in the more 
modern and advanced work of Plattner, is any reference 
made to the behaviour of oxide of bismuth with carbonate 
of soda in an oxidatingflame. In Plattner’s “ Tabellarische 
Uebersicht des Verhaltens der Alkalien, Erden, und 
Metalloxyde fiir sich und mit Reagentien im Lothrohr- 
feuer,” whilst oxide of lead is stated, correCtly, to be soluble 
in carbonate of soda in an oxidating flame, the reference 
to oxide of bismuth is, simply, that with carbonate of soda 
on charcoal it becomes immediately reduced to metallic 
bismuth ; and none of his translators seem to have thought 
it necessary to supply the omission. In Hartmann’s 
tabular “ Untersuchungen mit dem Lothrohr,” in the 
handy little work of Bruno Kerl (“ Leitfaden bei qualita- 
tiven und quantitativen Lothrohr-Uutersuchungen ”), in 
the “ Lothrohr-Tabellen ” of Hirschwald, and all other 
blowpipe books that I have met with, the same singular 
omission occurs. This seems to bear out very forcibly 
the somewhat cynical adage that “ books are made from 
books.” To supply the omission, it may be observed that 

* Communicated by the Author. 
1 A. 
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bismuth oxide dissolves in carbonate of soda very readily 
in an oxidating flame if the supporting agent be platinum 
wire or other non-reducing body. The glass is clear 
yellow whilst hot, but on cooling it assumes an orange or 
yellowish brown colour, and becomes pale yellow and 
opaque when cold. As regards their solubility by fusion 
in carbonate of soda, metallic oxides fall into three 
groups—(1) Easily soluble, e.g., PbO, Bi203, BaO, &c.; 
(2) Slightly or partially soluble, e.g., Mn203, CoO, &c.; 
and (3) Insoluble, e.g., Fe203,Ce203, NiO, CaO, MgO. &c. 

VI. On the Detection of Bromine in Blowpipe Experiments. 

When fused with phosphor salt and copper oxide the 
bromides, it is well known, impart an azure blue coloura¬ 
tion to the flame, much like that produced by chlorides 
under similar treatment, although streaked more or less' 
with green, especially at the commencement of the opera¬ 
tion. To distinguish these bodies more closely Berzelius 
recommended the fusion of the test substance with 6 or 7 
volumes of bisulphate of potash in a closed tube. Bro¬ 
mines by this treatment become decomposed, as a rule, 
and give off strongly-smelling brownish or yellowish red 
vapours of bromine. But this process does not always 
give satisfactory results, as in some instances the bromide 
is very slightly attacked. In this case, the following 
method, based on a peculiar reaction of bromide of silver, 
first pointed out by Plattner, may be resorted to. If in¬ 
soluble the bromide is fused with 2 or 3 volumes of car¬ 
bonate of soda. A soluble bromide of sodium is thus 
formed, with separation of the base. To the filtered or 
decanted solution of the fused mass a small fragment of 
nitrate of silver is added, in order to precipitate bromide 
of silver. This, collected by decantation, is fused with a 
small quantity of bisulphate of potash in a little flask or 
test-tube. The bromide of silver will quickly separate 
from the flux in the form of a blood-red globule, which 
becomes pale yellow when cold. The little globule, 
washed out of the tube by dissolving the fused bisulphate 
in some warm water, is carefully dried by being rubbed in 
a piece of blotting- or filtering-paper, and is then placed 
in the sunlight. After a short time it will turn green. 
Chloride of silver, as obtained in a similar manner, melts 
into an orange-red globule, which changes to clear yellow 

on cooling, and finally becomes white, or nearly so. Placed 
in sunlight it rapidly assumes a dark grey colour. Iodide 
of silver, under similar treatment, forms whilst hot an 
almost black globule, which becomes amethyst-red during 
cooling, and dingy yellow when cold. In the sunlight it 
retains the latter colour. A mix' ure of chloride and iodide 
of silver assumes a greenish tn.t, somewhat resembling 
the colour acquired by the bromide globule. This, how¬ 
ever, can scarcely give rise to any error, as the presence 
of iodine is revealed—even if no violet coloured fumes be 
emitted—by the dark amethystine colour of the bead 
whilst hot. 

VII. On the Detection of Carbonates in Blowpipe Practice 

A mineral substance of non-metallic aspedt, in nine 
cases out ot ten, will be either a silicate, sulphate, phos¬ 
phate, borate, carbonate, fluoride, or chloride ; more espe¬ 
cially if the streak be uncoloured, or merely exhibit some 
shade of green or blue, or if the substance evolve no fumes 
when heated on charcoal. 

Simple fusion with phosphor salt on a loop of platinum 
wire serves at once to distinguish a silicate from any of 
the other bodies enumerated above, as, whilst the silicate 
is but slowly attacked, these other bodies are readily and 
rapidly dissolved. Among the latter, again, the carbonates 
are distinguished without risk of error by the marked 
effervescence which they produce in the bead by the evolu¬ 
tion of carbonic acid during fusion—the phosphates, sul¬ 
phates, &c., dissolving quietly. The reaction is quite as 
distinctive as that produced by the application of an or¬ 
dinary acid ; but, of course, it may arise in both cases 
not only from a carbonate proper, but from the presence 
of intermixed calcite or other carbonate in a silicate or 
other body. It was by its use, upwards of twenty years 
ago, that the writer detected the presence of carbonate of 
lime in certain specimens of Wernerite (the “ Wilsonite ” 
variety), portions of which had previously been analysed 
without the impurity having been discovered. It need 
scarcely be stated that the test substance must be added 
to the phosphor salt on the platinum loop only after the 
quiet fusion of the flux into a transparent glass. The re¬ 
action is, of course, manifested equally well with borax. 

(To be continued.) 

ANALYSES OF IRON ORES, LIMESTONES, COALS, &c., USED IN THE IRON MANUFACTURE 

IN SCOTLAND. 

By WILLIAM WALLACE, Ph.D., F.R.S.E., F.C.S., Public Analyst for Glasgow, &c. 

(Continued from p. 17). 

Table II.—Scottish Clayband Ironstones. 

Constituents. I. II. III. IV. V. VI. VII. 

Protoxide of Iron. 47'31 39-60 34*98 37’23 32*20 24-90 37'54 
Protoxide of Manganese trace 1*52 0*82 1-96 1*64 1*22 3-60 
Lime . 0-97 1*79 i-66 5-17 574 16-55 6-50 
Magnesia . O'Q I 3-96 2*08 4-17 4-08 7‘5 4 o*43 
Carbonic Acid . 30-22 30*31 25-46 32-21 29-60 35-61 28-94 
Phosphoric Acid. 0-49 0-64 0-50 o*45 o-6o 1-76 1-92 
Sulphur. trace 0-08 0*11 0-28 0-51 0-31 0*27 
Iron combined with Sulphur — 0-07 O-IO 0-25 o*45 0-27 0*24 
Alumina . 7-10 7*93 n-66 5-12 6*55 3*79 6-23 
Silica .' . 10-12 n-8o 17*80 10*44 14-60 6-8o 11-20 

Bituminous matter . 2-32 i”55 4*17 i*75 2-84 o*73 2-03 
Water. 0-56 o*75 o-66 o*97 1*19 0-52 1*10 

100*00 100*00 ioo-oo 100-00 100-00 100-00 100-00 

Iron. 36-80 30-87 27*30 29*21 25*49 19-63 29*44 
Specific gravity. 3*529 3*395 2*912 3*261 3*126 2-884 3*093 
Yield of Calcined Ore, per cent .. 72*16 7°*39 72*28 67*80 68*53 64*77 70-94 
Iron in Calcined Ore. 51-00 43*84 37*77 43*08 37*I9 30*38 4i*5o 
Silica in Calcined Ore. 14*03 i6*77 24-62 15*40 21-30 10-50 1577 

(To be continued.) 
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REPORT 
ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* 

* By Dr. A. W. HOFMANN. 

(Continued from p. 4.) 

The Sulphur Industry of Sicily. 
By Dr. Angelo Barbaglia. 

The duration of the process, from the commencement cf 
charging till the last roll of sulphur has been cast, varies 
with the capacity of the furnace, the nature of the ore, 
and the condition of the atmosphere. In furnaces of 
equal size the operation is the more prolonged the denser 
the ore and the colder the weather. Wind promotes 
whilst rain retards the combustion. On an average we 
may assume that the melting requires, for furnaces con¬ 
taining :— 

50 to 60 cassas.30 to 35 days 
200 ,,250 ,, .50 „ 60 „ 
400 ,,500 „ .80 ,, 90 „ 

Both in the calcarone and in the calcarella a part of the 
sulphur is burnt in order to furnish the heat required for 
the fusion of the rest. The consumption of sulphur for 
this purpose fluctuates greatly and depends on very 
various conditions. It is particularly large if the ore is 
very gypsiferous and contains consequently much water, 
or if it has been placed in the furnace when moist, or if 
violent rains have fallen during the burning. In long- 
continued rains an operation sometimes miscarries 
entirely. In a successful operation with an ore containing 
25 per cent of sulphur, 7a per cent of marly limestone, 
and 5 of water, theoretically, the combustion of i-5th of 
the sulphur should be sufficient, but in practice i-3rd and 
even 2-5ths are consumed. 

It need scarcely be mentioned that methods have been 
proposed to obviate this loss, and especially to protect 
the neighbouring population against the pernicious influ¬ 
ence of an atmosphere polluted with sulphurous acid. 

At Lercara, where, for a length of time, very rich ores 
(talamone) were exclusively obtained very friable, and, 
therefore, unsuitable for burning in calcaroni, the fusion 
has long been conducted in open cast-iron pans, of semi¬ 
circular section, heated by means of vegetable fuel. The 
expense of melting amounted to 2^50 lire per 100 kilos. 
In each operation 8 to g quintals of sulphur were obtained, 
and 2 to 3 quintals of fuel consumed. The pans served 
from four to five years. At the sulphur mines of Madora 
(Province Lecara), where very poor ores have to be worked, 
this method is not applicable. Durand introduced there 
the furnace bearing his name. It consists of a quad¬ 
rangular chamber of masonry, each side measuring 
2 metres, with a sloping bottom and a vaulted roof, in the 
midst of which is an opening for charging and emptying 
the furnace. In the lower part of the front wall is the 
tap hole, and on each side is an aperture, the one to 
kindle the furnace and the other to remove the products of 
combustion. In such a furnace containing ii cassas a 
fusion (including the time for charging and emptying) 
lasts twenty-four hours. The process is otherwise con¬ 
ducted as in the calcarone. 

Another furnace was built in 1861 by Conrad Hirzel, at 
the Solfara Col di Serio, in the province of Lercara. By 
means of this apparatus, which was patented by the 
inventor, the fusion is effected more rapidly, and every 
loss, whether by sublimation or by combustion of the 
mineral, is said to be avoided. But this arrangement, 
though ingenious, is complicated, and the result has 
generally not come up to expectation, so that after two 
years the furnace has been abandoned. An apparatus 
introduced almost simultaneously by Joseph Gill, at the 

* “Berichte iibcr die Entwickelung der Chemischen Industrie 
Wahrenddes Letzten Jahrzehends.” 

Solfara della Croce (Lercara), which was to effeCt the 
fusion of the sulphur by means of hot air deprived of 
oxygen, as also the system devised by Heinrich Keyser for 
extracting the sulphur by sublimation in cast-iron or 
earthen retorts, have met with no better fate. The latter 
process seems at the best merely serviceable for the 
treatment of very rich powdered ore (sterri) and only for 
the manufacture of flowers of sulphur. 

The proposal of H. Condy Bell (1867) to extract the 
ores in the moist way with the bisulphide of carbon has 
not been successful. According to experiments made in 
1868 at Bagnoli, near Naples, insurmountable difficulties 
were met with in the attempt to carry out the process on 
the large scale. 

We must also mention the attempts at extracting the 
sulphur by means of high-pressure steam. The suggestion 
was made many years ago by Joseph Gill, but experi¬ 
ments on the large scale were first undertaken by Thomas 
at Palermo, in 186S. The process has been patented by 
a company, the Societa privclcgiata per la fusione dello 
solfo, in Italia* The process requires the use of ordinary 
fuel. Steam is used at a tension corresponding to the 
melting-point of sulphur. Theoretically a pressure of 
2 atmospheres should suffice ; practically from 3 to 3^ 
atmospheres are required. A higher pressure would im¬ 
pair the quality of the sulphur. 

Not more then 6 or 7 fusions daily can be effected by 
means of this system, 2 tons being treated each time. In 
a successful operation not more than 5 per cent of the 
sulphur originally present remains in the residue, so that 
an ore of 22 per cent on fusion in steam yields 21 per cent, 
whilst the process in the calcarone yields merely 15 per 
cent. This increased production approximately covers 
the working expenses. Still it must be remembered that 
Sicily possesses no fuel, and that 60 lire is no unusual 
price for a ton of imported coal. The metal apparatus 
required is also expensive, not to mention the outlay for 
the importation of machinery. For the present it must 
remain undecided whether the steam-fusion process is 
calculated to supersede the old method. For the treat¬ 
ment of very poor ores the former seems already more 
advantageous. The company above mentioned have 
undertaken the fusion of the ores on their own account, 
taking as payment a percentage of the yield, whilst the 
rest remains the property of the mine-owner. This per¬ 
centage varies according to the nature of the ore ; at 
della Croce it is 32 per cent, but in Madore, Montedoro, 
and Sommatino only 29. 

It must not be forgotten that on account of the different 
nature of the material operated on, the results in different 
mines vary greatly. Hence in some places where the 
new process had been introduced it has been again 
abandoned, whilst in others its retention is still doubtful. 

The purification of sulphur is still principally carried on 
in France, especially in the neighbourhood of Marseilles. 
In Sicily there are only two or three refineries (at Catania 
and Porto Empedoclc), which only work at intervals and 
on a small scale. 

(To be continued). 

PROCEEDINGS OF SOCIETIES. 

RUSSIAN CHEMICAL SOCIETY. 

Julie Lermontoff, Preparation of Normal Propylyen 
Bromide (Trimethylen Bromide). Ally 1 mono-bromide, if 
saturated at — io° with HBr, and heated in a sealed tube 
for a day at 170°, yields almost pure trimethylen bromide. 
The method is therefore much preferable to that ot Reboul 
and Koser, hitherto used. 

O. Miller, On Iso-dibrom-anthracen. This compound, 
C6H4.C2H2.C5H2.Br2, was obtained by the reduction of 

* Compare also the essay on the utilisation of alkali waste (regene 
ration of the sulphur) in a subsequent portion of this report. 
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dibrom-anthraquinon. It melts at 120°, and is easily 
oxidised back to the original body. 

W. Markownikoff, On the Presence of Aceton in Dia¬ 
betic Urine. The author’s investigations have led to the 
detection of large quantities of aceton as well as alcohol 
in diabetic urine, the origin of which he attributes to the 
aCtion of a special ferment. 

A. Sabanejeff, Preparation and Properties of Di- 
brom-acetylen. This compound, C2H2Br2, was obtained 
pure by the aCtion of zinc upon an alcoholic solution of 
tetra-brom-acetylen. It is a mobile liquid, possessing an 
odour similar to that of chloroform, and boiling at 1060. 

A. Sabanejeff, Action of Hydrobromic, Acid upon 
Aconitic Acid. The readtion yields CgHeOgHBr, from 
which an acid, apparently isomeric with citric acid, is 
obtained by treatment with oxide of silver. 

D. Pauloff, Action of Mono chlorinated Acids upon 
Zinc Hydrocarbons. See abstract of papers read before 
the St. Petersburg Academy (Chemical News, vol. xxxv., 
page 8). 

M. Schalfeef, On Ccrotic Acid. An examination of 
the supposed cerotic acid, C27H5402, obtained by Brodie’s 
treatment from bees’-wax, produced in various regions, 
shows that it is a mixture of several acids. By partial 
precipitation of the lead salts the author was able to obtain 
but one pure. This melts at gr°, and corresponds to the 
formula C34Hgs02. 

ACADEMIE DE ST. PETERSBURG. 

November, 1876. 

A. Butleroff, On Di-iso-butylen. The author combats 
vigorously the theory of Schneider that the condensation- 
produdts of the olefines are entirely different from the 
hydrocarbons of the ethylen series, basing his opinions on 
the following researches :—Trimethyl-carbinol treated 
with sulphuric acid at 100° yields di-iso-butylen, CsHj6, a 
colourless mobile liquid boiling at I02’5°. It easily takes 
up halogens and the hydrogen acids of the halogens. The 
compound with HI, upon treatment with oxide of silver, 
gives an acetyl alcohol, solidifying at — 20° to a white 
crystalline mass. The hydrocarbon and its alcohol yield 
upon oxidation with chromic acid and meta-phosphoric 
acid identical products—carbonic acid, aceton, acetic acid, 
trimethyl-acetic acid, a new oCtyl acid, CsH^CL, and a 
keton, C7HI40. From these properties the formula— 

(CH3)2.C.CH.C.(CH3)2 
is assigned to di-isobutylen. 

NOTICES OF BOOKS. 

The Textile Colourist: a Monthly Journal of Bleaching, 
Printing, and Dyeing. Edited by C. O’Neill, F.C.S. 
(Vol. II.) Manchester: Palmer and Howe. London: 
Simpkin and Marshall. 

The contents of this volume are correCtly indicated by 
the title. We find papers on the formation of aniline- 
black, on its analysis, constitution, and tendency to turn 
green on exposure to reducing agents; on the colours of 
Croissant and Bretonniere, and on the kindred article 
known as “Laval catechu;” on the naphthylamin colours ; 
on the newindigo-vatof MM. Schiitzenberger and Lalande; 
on the colouring matters from resorcin, &c. These me¬ 
moirs are chiefly translations or abstracts taken from 
Continental journals or serials, such as the Bulletins of 
the Industrial Societies of Rouen and Mulhouse, the 
Moniteur Scientifiquc, &c. There is also a collection of 
dyeing and printing receipts from a French work by M. de 
Vinant, and a collection of miscellaneous receipts, con¬ 
cerning which we are told that the editor does not hold 
himself answerable either for their accuracy or their good-- 

ness—a very judicious reservation, since, as we learn, a 
large part of the public are under the impression that the 
editor of a scientific or technological journal verifies every 
process described in his columns. 

On the question of the physiological aCtion'of the aniline 
colours, certain experiments are given which would cause 
them—magenta at least—to be regarded as innocent, if 
pure, a conclusion which we should be slow to adopt. 

In Mr. Jarmain’s lectures on wool-dyeing, as delivered 
before the Society of Arts, the method there described 
of testing waters for tin<5torial purposes by means of a 
decoCtion of logwood, whatever its practical value, is not 
original, having been in print now for several years. The 
same remark applies to the treatment of the purification 
of the refuse from woollen mills by running all into a 
common reservoir. Mr. Jarmain’s words, as quoted by 
Mr. O’Neill, would lead the reader to believe that this 
was an original observation. 

An appendix to the volume contains a systematic treatise 
on dyeing and printing. The portion of this memoir re¬ 
lating to thickenings must be pronounced able and judi¬ 
cious. That on mordants is much less satisfactory. 

Some typographical errors of a puzzling nature occur 
in the volume. Thus a “ dichroic ” substance is spoken 
of as “ dichloric,” and the locality of the new dye-ware 
“ Lucee ” is given as “ Guyan,”—probably Cayenne. 

A Systematic Handbook of Volumetric Analysis, or the 
Quantitative Estimation of Chemical Substances by 
Measure, applied to Liquids, Solids, and Gases. By 
Francis Sutton, F.C.S. (Third Edition.) London : 
J. and A. Churchill. 

Those who are familiar only with Mr. Sutton’s “ Hand¬ 
book” as it first appeared will scarcely be able to recog¬ 
nise it in its present form. In bulk it has been at least 
doubled, a considerable part of the increase being due to 
certain sections on the analysis of potable water and 
sewage, contributed by Mr. W. Thorp. This “monograph 
on the analysis of waters ” Mr. Sutton pronounces a 
“special feature,” and expresses the belief that it “will 
be found well worthy the attention of all chemists.” On 
this question we offer no remarks, being well aware, as 
we have declared elsewhere, that nothing finds its true 
level more certainly than an analytical process. There is 
also a section on the volumetric estimation of gases. 

The main part of the work is enriched with methods 
for the determination of tannin, which the author admits 
are not of the most satisfactory character. For the valua¬ 
tion of indigo the methods of McKinlay (bichromate of 
potash with oxalic acid) and of Ullgren (red prussiate) are 
given. Cochineal and lac-dye are not mentioned. Volu¬ 
metric methods are given for the determination of cobalt 
and nickel, as proposed by Kiinzel and Winckler. The 
application of these processes, however, is somewhat 
limited. A method for bismuth is given. For the analy¬ 
sis of chrome-iron we find, in addition to the method given 
in the first edition, one by Britton. The section on cop¬ 
per has been considerably enlarged, the process of Stein¬ 
beck having been given, but not that of Luckow. 

Upon the whole it can scarcely be said that volumetric 
analysis has made latterly such progress as might have 
been anticipated. 

Hofmann's Polarimeter, and its Use as a Saccharimeter 
and Diabetometer.* By H. Souclier. Paris : A l’lnsti- 
tut d’Optique du DoCteur J. G. Hofmann. 

This pamphlet consists of a description of Hofmann’s 
polarimeter and its use in saccharimetry. It would be 
impossible for us to describe the construction of the instru¬ 
ment in an intelligible manner without the aid of the 
accompanying illustrations._ __ 

* Le Polarimetre Hofmann a franges son emploi comme Sacchari- 
metre et Diabetometre, 
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Brief General Introduction to the Aromatic Nitro Com¬ 
pounds.* By P. Townsend Austen. Leipzig and 
Heidelberg: Winter. 

The author of this pamphlet has undertaken to give a 
view of the most important fa<5ts relating to the nitro¬ 
compounds. Want of space has compelled him to omit 
certain points, such as the physiological action and the 
practical applications of the nitro-compounds, the relative 
position of the nitro-group hi the molecule, &c. Pie dis¬ 
cusses in succession the constitution and influence of the 
nitro-group ; the preparation of the nitro-compounds; 
their reduction to azoxy-, azo-, and amido-compounds ; the 
use of different reducing agents, such as ammonium sul¬ 
phide, zinc, iron, and tin along with an acid, hydriodic 
acid, &c.; the general reactions of the nitro-compounds, 
their decomposition by reduction, the direCt substitution of 
the nitro-group by clilorine, &c.; the replacement of the 
nitro-group by the carboxyl-group, the transformation of 
the amido-group into the hydroxyl-group ; the adtion of 
potassium cyanide upon the nitro-phenols ; the compounds 
of the hydrocarbons with picric acid; the abscission of 
water on the redudtion of certain nitro-acetamides; the 
oxidation of the nitro-compounds, and their behaviour 
with alkalies, ammonium sulphite, and sulphuric acid. 
The literature of the subjedt has been very carefully di¬ 
gested, and the reader finds continual references to the 
original memoirs. 

The History of Copper Extraction by the Wet Way. By 
William Henderson. Glasgow: W. Macrone. 

This essay, “ taken as read ” before the British Associa¬ 
tion at its last meeting, consists merely of a discussion of 
the claims of various persons to the invention of the pro¬ 
cess in question. We merely note the interesting fadt 
that the Alderley Edge copper mines, though producing 
an ore which by the Cornish assay yield nothing at all, 
have paid dividends to the extent of nearly ^40,000. 

CORRESPONDENCE. 

supplied by a friend to whom I had given directions 
respecting the manner of taking it, which I have every 
reason to believe were carefully followed, and that, there¬ 
fore, the results given below may be relied on as truly 
representing the average composition of the milk yielded 
by the various animals at one milking. 

The total solids were determined by drying 5 c.c. on 
the steam bath for three hours in a platinum dish, and 
the ash by igniting the dry residue. 

The fat was determined by evaporating 10 c.c. in a 
porcelain basin on the steam bath for about an hour, by 
which time, if the milk has been frequently stirred so as 
to break the films which form, no visible moisture will 
remain, but the residue will not be hard and brittle ; it is 
now detached from the basin by means of a small steel 
spatula cut down to a blade of about two inches long and 
properly rounded and sharpened. With this instrument 
the milk residue is readily removed, and cut up sufficiently 
small to be easily transferred to a glass bulb of the form 
of the annexed figure, and of a capacity of from 20 to 
30 c.c., the capillary end of which has been first fused, 
and the expanded portion immediately below the bulb 
packed with fine cotton-wool. The spatula, stirring-rod, 

Bulb for extracting fat from evaporated milk residue. 

Cotton-Wool. 

PLASTER HARDENING AND THE GERMAN 

GOVERNMENT. 

To the Editor of the Chemical News. 

Sir,—More than twelve months ago a reward was offered 
for the best means of hardening plaster-of-Paris so as to 
enable objects cast from it to stand weathering, and allow 
of their being washed, &c., without injury to fine lines of 
projection. The advertisement seemed to bear the stamp 
of official authority, and doubtless many, like myself, were 
induced to make experiments and to send specimens to 
the address given. Has anyone who did this heard, or 
does anybody also know, anything further of the matter, 
or was the whole affair a hoax, or an attempt to get what 
was required for nothing ? I shall feel grateful for infor¬ 
mation on the subjedt.—I am, &c., 

J. L. D. 
January 9,1877, 

MILK ANALYSIS. 

To the Editor of the Chemical News. 

Sir,—I send herewith the results obtained on analysing 
samples of milk given by ordinary Jamaica cows and 
goats, as possibly they may be of interest to chemists 
interested in the milk question. Each sample was 

* Kurtze Allgemeine Einleitung zu d«n Aromatischen Nitro Com¬ 
pounds. 

J - Capillary point which can be renewed by drawing out the 
larger portion immediately above it. 

and basin are now well washed with dry ether, which, if 
poured into the bulb, its mouth closed with a cork and 
allowed to stand till next morning, when the capillary 
point is broken off and the ether solution of butter allowed 
to run into a tared basin standing over warm water, 
grasping the bulb in the hand will cause the last drop of 
the solution to be discharged. Fresh ether is now poured 
into the bulb and allowed to run through ; this is re¬ 
peated three times, when all the butter will be extracted ; 
the residue is turned out of the bulb, the cork replaced, 
and the capillary end fused, and the bulb put by ready for 
the next determination. The basin containing the 
butter is heated for a short time on the steam bath, cooled, 
and weighed. 

I find this a very convenient and accurate method of 
finding the quantity of fat; the results rarely disagree 
more than a few hundredths of a per cent. In colder 
climates it may be practicable to apply the ether to the 
residue in the porcelain dish, but here I find I cannot 
work with ether in open vessels. The cotton-wool en¬ 
tirely prevents any solid particles from falling into the 
tared basin, and by the repeated washings is left free from 
fat and ready for another analysis. 

The tube at a is about 1-5 centimetres in diameter and 
that at b about 2 millimetres. 
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Parts by weight in ioo c c. 

Total 
Solids. 

Fat. 

.JL 

Ash. 

-—\ 
Solids not 

Fat. 

At one milking— 
Milk given by 5 cows 13-60 3’34 0-72 10-26 

55 55 4 55 I3-85 3-97' 0-73 g-88 

5 quarts from 1 cow 12-97 2-26 0-84 10-71 

5 55 55 12-68 273 0-71 9‘95 
5 55 55 14-83 4*97 0-76 986 

5 55 55 14-68 4*55 o-73 10-13 

4 55 55 11-77 1-52 074 10-25 

4 55 55 13-12 3‘20 o-73 9-92 

Goats’ milk 18-39 7-68 0-89 10-71 
Do. 17-44 7-12 o-68 10-32 

tDo. 18-33 8-24 0-74 10-09 
Do. 18-51 7-89 o-8o 10-62 

(Each sample was from different animals.) 

—I am, &c., 
James John Bowrey. 

Kingston, Jamaica, November 9, 1876. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, dc l'Acade:nie 
des Sciences. No. 26, December 27, 1876. 

Analysis of Pyrogenous Gases.—M. Berthelot.— 
Reserved for insertion in full. 

Compass with Circular Magnets of M. Emile 
Duchemin.—This paper consists chiefly of testimonials 
sent by captains of vessels as to the practical value of the 
new compass. 

Determination of Nitric Acid in Organic Sub¬ 
stances, and Chemical Composition of Various Gun- 
Cottons.— MM. P. Champion and Pellet.—Already 
noticed. 

Colouration of Wines with Artificial Dyes derived 
from Coal.—M. C. Girard.—For the detection of ma¬ 
genta in red wines preference is given to the method with 
bar}Ta and amylic alcohol. It is considered that the ute 
of wines so sophisticated may injure health. 

Glycero-phosphoric Acid and its Salts.—J. L. 
Thudichum and C. T. Ivingzett. 

Certain Reactions of Biliverdin.—J. L. Thudichum, 

Adion of Alcohol on the Brain.—C. T. Kingzett. 

Alkaloid Extracted from Jaborandi.—C. T. Kingzett. 
—These four papers are from English sources. 

January, 1877. 

Detection of Rosolic Acid in Presence of Magenta. 
—MM. Guyot and Bidaux.—Already noticed. 

New Researches on the Adion of Non-arsenical 
Magenta introduced into the Stomach and the Blood. 
—MM. Feltz and Ritter.—Magenta introduced into the 
stomach invariably produced albuminuria, and when in- 
jeded into the blood lesions of the cortical substance ot 
the kidneys, and in one case well marked symptoms of 
dropsy, were observed. 

Processes for the Detedion of Magenta in Wines. 
—M. Fordos.—Already noticed. 

Determination of Saccharine Matters by means of 
Standard Solutions.—M. E. Perrot.—Already noticed. 

Certain Derivatives of Dialdol.—M. A. Wurtz.— 
These are dialdane, CsH^C^, and dialdanic acid, CsH^O^ 
The author has described several of the salts of the latter. 

Researches on the Coefficient of Capillary Efflux. 
—M. A. Guerout.—In the ethers the decrease of the co¬ 
efficients in proportion as the carbon increases is main, 
tained in a perfed manner. The coefficient of the^capillary 
efflux of the ethers is much higher than that of the alco¬ 
hols or the acids from which they take their rise ; that is 
to say, the introdudion of an organic radical into the 
molecule of an alcohol strikingly increases the fluidity of 
the compound. 

Pradical Study on Gluten, and on its Determination 
in the Dry State.—A. Lailler.—The author insists that the 
determination of gluten in the dry state is the only pradi- 
means of arriving at an exad valuation of grain, flour, &c. 

New Globular Condition of Quartz Entirely Crys¬ 
tallised.—M. A. Michel Levy.—The author has found in 
a specimen of porphyry from Morvan a new globular.con¬ 
dition of quartz, which seems to him to fill up the interval 
between crystalline quartz with exterior polyhedric sur¬ 
faces and chalcedony, which Des Cloiseaux defines as an 
intimate mechanical mixture of amorphous and crystalline 
quartz. 

Moniteur Scientifique, du Dr. Quesneville, 
December, 1876. 

Memoir on the Preparation of Dextrin-Maltose.— 
W. G. Valentin. 

Acdion of the Extract of Malt upon Starch.—C. 
O’Sullivan.—These two papers are derived from English 
sources. 

Analytical Fundion of the Liver.—Dr. Quinquand. 
—The liver, if left to itself, gives rise to the same pro- 
duds which exist when it is destroyed in acute yellow 
atrophy. The chemical process is a splitting up of the 
albuminoid and collagenous bodies. 

Procedure of MM. Kcechlin Freres to avoid the 
Greening of Aniline-Blacks.—Aniline-blacks, if sub¬ 
mitted to acid reducing agents—such as sulphurous acid 
and sulphuretted hydrogen—take a greenish colour, due 
to their more or less complete conversion into emeraldin, 
which is deep blue in an alkaline state, but is rendered 
green by the slightest traces of acid. There is a produd 
more highly oxidised than aniline-black, which is no 
longer transformed into emeraldin by reducing agents, 
whether acid or alkaline, and which is obtained as fol¬ 
lows :—Aniline-black, printed and fixed, is finished as 
usual, and then submitted in a beck to an acid oxidation 
at a temperature above 750. It is then merely required 
to soap, or simply to wash the pieces. Among the oxi- 
disers which give the best results are the salts of ferric 
oxide, chromic acid, certain chlorates easily decomposed, 
such as the chlorate of alumina. The ferric solution is 
prepared from a per-salt of iron, mixed with 1 to times 
its weight of sulphuric acid at 66° B., to prevent the iron 
from being fixed upon the fibre. This solution is em¬ 
ployed in the proportion of 1 to 2 grms. per litre, say 1 to 
2 litres to a dye-beck for six to eight pieces, which are 
passed through it from half an hour to an hour at 8o°. As 
the ferric salts are less generally met with in trade than 
the ferrous salts, a solution maybe prepared as follows:— 
Ferrous sulphate, 20 kilos., dissolved in 60 to 70 litres of 
water. To this are added 5 kilos, bichromate of potash, 
dissolved in 15 to 18 litres sulphuric acid at 66° B. From 
4 to 8 litres of this liquor are taken and applied as above. 
For black and orange styles chromic acid is employed in 
the proportion of 300 to 400 grms. to a beck for six to 
eight pieces, or 300 to 400 grms. bichromate and \ litre 
sulphuric acid, proceeding as with the iron. The orange 
is then raised with an alkaline chromate. For black and 
fast blue styles a slight excess of ferrous salt must be left 
in the liquor, as chromic acid would destroy the blue, 
the formula given above 4 kilos, of bichromate are used n 
place of 5. 

Greening of Aniline-Blacks.—M. Camille Kcechli 
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—To avoid the “ greening” of aniline-blacks was a pro¬ 
blem laid before chemists. They were not ignorant of a 
process which gives a black incapable of turning green. 
In it the metallic salt of Lightfoot—copper or vanadium— 
is replaced by a ferricyanide. This substitution, brought 
into practice by M. H. Cordillot, in the firm of Schwartz- 
Huguenin, a short time after the discovery of the black, 
merely requires, in order to attain the required solidity, 
and not to turn green, merely to be sufficiently steamed 
after ageing. This aniline-black does not attack the 
doctors, it weakens the fibre less than any other, and it 
bears steaming ; but being dearer, and not keeping so well 
when mixed, it was unfortunately neglected at a time 
when the question of “greening” had not been raised. 
We have, as a further instance, the black iron-lakes of 
aniline ; the aniline-greys obtained by direct fixation with 
a concentrated and boiling solution of chromate of potash, 
as well as the naphthylamin-garnets obtained by the same 
process, colours which remain unaffected by atmospheric 
reducers. Lastly, we must bear in mind the practice of 
certain English printers, who steep in chloride of lime 
between aeration and washing. The exceptional pro¬ 
perty of the ferricyanide-black suggested the idea of trying 
the aCtion of ferricyanides upon ordinary blacks already 
fixed upon cloth. Under the adtion of alkalies, which 
have so powerful an influence upon organic substances, 
±he ferricyanides merely behave like the hypochlorites; 
the black is reddened without being rendered incapable of 
turning green. It is not the same with hydro-terricyanic 
acid. The readtion becomes identical with that of the 
steamed ferricyanide colour, and the blacks resulting have 
lost all sensibility to sulphurous acid. M. Jeannaire, who 
invented this process, did not succeed in utilising it on 
account of the blue colour which it deposits upon the 
cloth. . He had recourse to another ferric compound, the 
acid nitrate. In it the blacks acquire the wished-for 
solidity, and those even which had turned green are 
rendered incapable of “greening.” Aniline-black as 
developed by mere ageing is therefore a black of incom¬ 
plete composition. This fadt being established, the 
methods were no longer restricted to ferric nitrate. Other 
chemists added chromic acid, concentrated chromates 
(befoie washing), chloro-chlorate of alumina ; procedures 
which find an application according as the black is accom¬ 
panied by catechu, or by chrome-yellow, or by madder- 
red, &c. When the process of Koechlin Brothers be^an 
to be talked of, MM. Uepuis and Durand simultaneously 
added to it nitrites. These compounds required a lower 
temperature, and were without effedt on the colours. 
These advantages induced MM. Durand and Hu<menin of 
Bale, to offer a produdt of their manufacture, sulpho-azotic 
acid, a compound which M. Guinon, of Lyons, has em¬ 
ployed for forty years in the fixation of catechus. On 
becoming incapable of turning green the black attains 
its greatest beauty, the maximum of oxidation coinciding 
with the maximum of colouration. It loses its violent 
tone, a loss which might degenerate into impoverishment 
if the black is not sufficiently intense, or if the fixing liquor 
is too strong. It should always be added bv small quan¬ 
tities, especially in presence of indigo. 

The Conception and Mode of Representation of 
Benzolic Nuclei in Rational Formulae.—M. Mehay.— 
Not adapted for abstraction. 

^CeSamJSeW SrltS of Bi'smuth, and their Use in 
the Detection of Potassa.-M. A. Carnot.-Already 
noticed. J 

New Process for the Detection and Determination 
of Potassa. M. A. Carnot.—Already noticed. 

Determination of the Alkaloids in the Cinchona 
Barks. M. J. C. Bernelot Moens.—Not capable of ab- 
straCtion. 

The remaining papers, viz.—“ Monobromated and Di- 
bromated Camphor,” by J. Montgolfier; “Colouring 
Matter of Blood,” by A. Bechamp ; “ Certain Purple 
Colours derived from Cyanogen,” by Gaston Bong; and 

“ Researches on the Carbon of White Iron,” by MM. 
Schiitzenberger and A. Bourgeois, have been already 
noticed. 

Justus Liebig's Annalen der Chemie, 
Band 183, Heft 2 and 3. 

Studies on the Anthraquinon Group.—Carl Lieber- 
mann. 

Studies on the Naphthalin Group.—Carl Liebermann. 
—Two very valuable papers, but quite incapable of useful 
abridgment. 

Communications from the Laboratory of the Uni¬ 
versity of Halle.—These communications consist of a 
paper on dehydro-triacetonamin: on the sixth aceton 
base; on the alcoholic bases arising by hydrogenisation 
of di- and triacetonamin ; and on a new platinum salt con¬ 
taining two distinct ammonia bases, all by W. Heintz. 

Communications from the University of Erlangen. 
—These include a paper on ostruthin, by E. von Gorup- 
Besanez ; and one on melyssic alcohol and certain of its 
transformation products, by L. von Pieverling. 

On Pyrosmalith.—E. Ludwig.—The author gives the 
composition of this mineral as— 

Silicic acid.34*66 
Ferrous oxide .27*05 
Manganous oxide .25*60 
Lime . 0*52 
Magnesia . 0*93 
Water. 8*31 
Chlorine . 4*88 

101*95 

Or, deducting the amount of oxygen equivalent to the 
chlorine, i*io, making a total of 100*85. 

Preparation of the Earthy Metals in the Chemical 
Works of Dr. Schuchardt, at Gorlitz.—E. Frey.—Cal¬ 
cium, strontium, lithium, and cerium are prepared in 
quantity in this establishment by Bunsen’s electrolytic 
process. A current of 6o° is found more serviceable than 
one of 90°, as originally recommended by Bunsen. Cal¬ 
cium is not of a brassy yellow, but exactly resembles 
aluminium in appearance. It is brittle, and cannot be 
laminated or drawn out to wire. Strontium is a pale 
brassy-yellow metal, very pliable, and capable of being 
rolled and drawn, but it oxidises more readily than calcium. 
Barium has not yet been obtained by this process in a 
compadt state, owing to its elevated melting-point, which 
appears to be higher than that of cast-iron. From the 
amalgam the metal was obtained not in a fused, but in 
a fritted state, in masses exceeding 100 grms. in weight. 
This was effected by distilling off the mercury in a wrought- 
iron retort, fitted with a ground lid, into which two iron 
tubes were screwed. The retort, coated with clay, was 
exposed to the most intense heat, whilst a continuous 
current of dry hydrogen was passed through it. Small 
globules of lithium were fused in an iron capsule to masses 
of nearly 2 grms. in weight. Cerium prepared by the 
electrolytic process has all the properties described by 
Wcehler in 1867. • It is particularly distinguished by its 
brilliant and explosive combustion. 

Band 184, Heft 1 and 2. 

Action of Phosphorus Pentachloride upon the 
Amides of Acids.—0. Wallach.—In this paper is ex¬ 
amined, first, the aCtion of the pentachloride upon ordinary 
amides of acids; secondly, upon the substituted amides 
of the oxalic acid series, diethyloxamid, dimethyloxamid, 
ethyl- and methyl-oxamethan, and the behaviour of 
methyl-ethyl-oxamid ; and, lastly, the aCtion of the penta¬ 
chloride upon the substituted amides of monobasic acids. 

Constituents of the Cumol of Coal-Tar, and on 
their Separation.—Oscar Jacobsen.—A lengthy paper, 
not capable of useful abstraction. 
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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 the advertising columns. 

History of Chemistry.—I would feel very much obliged if any of 
your numerous subscribers would kindly inform me as to where I 
could read a good account of the early history of chemistry, such as 
the science was about 80 years ago.—Enquirer. 

MEETINGS FOR THE WEEK. 

Monday, Jan 22nd.—London Institution, 5. 
- Medical, 8. 
- Royal Geographical, 8.30. 

Tuesday, 23rd.—Civil Engineers, 8. 
—— Royal Institution, 3. Prof. Garrod, “ On the Human 

Form : its Structure in Relation to its Contour.” 
-Anthropological Institute, 8 
-Society of Arts, 8. (African Section'. “ The Trade 

of Central Africa, Present and Future,” by Com¬ 
mander Cameron, R.N., C.B. 

Wednesday, 24th.—Society of Arts, 8. “ Silkworm Grain,” by B. 
Francis Cobb. 

- Geological, 8. 
Thursday, 25th.—Royal, 8.30. 

- Royal Institution, 3. Dr. Wright, “On Metals 
and the Chief Industrial Uses of these Bodies 
and their Compounds.” 

- Philosophical Club, 6.30. 
Friday, 26th.—Royal Institution. Weekly Meeting, 8. Sir John 

Lubbock, Bart.,“ On Ants,” 9. 
-Quekett Club, 8. 

Saturday, 20th.—Royal Institution, 3. Mr. Ernst. Pauer, “ On the 
Nature of Music: the Italian, French, and Ger¬ 
man Schools (with Pianoforte Illustrations). 

On Wednesday, the 31st instant, will be published, in 8vo., 
price 12s., cloth, 

ANTHRACEN; its Constitution, Properties, 
Manufacture, and Derivatives, including Artificial Alizarin, 

Anthrapurpurin, &c., with their Applications in Dyeing and Printing. 
By G. Auerbach. Translated and Edited, from the Revised Manu¬ 
script of the Author, by W. Crookes, F.R.S., Vice-President of the 
Chemical Society. 

London : LONGMANS and CO. 

fYANOT’S ELEMENTARY TREATISE on 
PHYSICS, Experimental, and Applied, for Colleges and 

Schools. Translated and Edited by E. Atkinson, Ph.D., F:C.S., 
Professor of Experimental Science, Staff College. Seventh edition, 
with 4 Plates and 758 Woodcuts. Post 8vo., price 15s. 

fLANOT’S NATURAL PHILOSOPHY for 
V-J GENERAL READERS and YOUNG PERSONS, Translated 
by E. Atkinsqn, Ph.D., F.C.S., &c. Second edition, enlarged, with 
2 Plates and 429 Woodcuts. Crown 8vo., price 7s. Gd. 

“ This is a good text-book of physics for the middle and upper 
classes of boys’ and girls’ schools, embracing a familiar account of 
physical phenomena and laws for the general reader. The subjects 
are the properties of matter, hydrostatics, pneumatics, acoustics, 
heat, light, magnetism, and electricity; and the treatment is entirely 
free from mathematical formulae. The engravings of the instruments 
and of the experiments detailed are good and suggestive, and calcu¬ 
lated to be of assistance not only to the learner but to the teacher.”— 
Nature. 

London: LONGMANS and CO. 

In small 8vo., with 33 Illustrations, price 2s. 6d., cloth, 

A SHORT MANUAL OF HEAT, for the 
use of Schools and Science Classes. By the Rev. A. Irving, 

B.A. and B.Sc., Second Master of the High School, Nottingham. 

“ Embodies in an elementary form all the phenomena of Heat. The 
arrangement is concise and comprehensive; a capital glossary of 
terms is given, and nearly twenty pages of questions. The book 
appears to us to be singularly well suited for the purposes of science 
teaching in schools; it contains about two Terms’ work. It is a book 
which may be used by boys in conjunction with their school lectures, 
and is certainly adapted for Form questioning.”—Quarterly Journal of 

London: LONGMANS and CO. 

iy/Tethylated Spirits.— David Smith Kidd, 
Licensed Maker, Commercial Street, Shoreditch, N.E 

Also FINISH. FUSEL OIL and RECT. NAPHTHA._ 

p W. HART, Manufacturer and Dealer in 
g • Apparatus and Chemicals for Scientific Pursuits. Labora¬ 

tory Fitter and Furnisher . Photographic Apparatus and Materials, 
, Kingslanb Green West Side), London. 

THE 

QUARTERLY JOURNAL OF SCIENCE 

Edited by WILLIAM CKOOKES, F.R.S., &c. 

Now ready No. LIII., January, 1877, price 5s. 

CONTENTS. 

I. Physical Changes upon the Surface of the Moon. By Edmund 
Neison, F.R.A.S. 

II. Evolution by Expansion versus Evolution by Natural Selec¬ 
tion. ByJ. Huddart. 

III. The Port of Ymuiden. By F. C. Danvers, Assoc. Inst. C.E. 
IV. Animal Geography. 
V. On the Loess of the Rhine and the Danube. By Thomas 

Belt, F.G.S. 
VI. Physiology and its Chemistry at Home and Abroad. By C. 

T. Kingzett and H. W. Hake. 

Notices of Scientific Works, Progress of the Various Sciences, &c. 

London : 3, Horse-Shoe Court, Ludgate Hill, E.C. 

DERNERS COLLEGE of CHEMISTRY, 
in conjunction with the SCIENTIFIC DEPARTMENT of the 

ROYAL POLYTECHNIC INSTITUTION. 
Instruction and preparation in CHEMISTRY and the EXPERI- 

MENTAL SCIENCES under the direction of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m. and from 7 to 10 p.m. 
daily. 

Especial facilities for persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Practical Investigations connected with 

Patents, &c., conducted. 
Prospectuses and full particulars on application to Prof. Gardner 

at Berner’s College, 44, Berners-street, W., or at the Royal Poly¬ 
technic Institution. 

Established 1798. 

ROBERT DAGLISH & CO., 
BOILER MAKERS, ENGINEERS, AND 

MILL-WRIGHTS, 
BRASS AND IRONFOUNDERS, 

St. Helen’s Foundry, Lancashire. 

Makersof every description of Chemical, Colliery, Copper Ore, Gold 
Mining and Glass Machinery, including Crown, German Sheet, and 
Plate GlassPlant.assuppliedtosomeofthe largest Firmsin England 
Ireland, Scotland, and Wales. 

Makers of the latest Improved Revolving Black Ash Furnace 
with Siemens’s Patent Gas Arrangement,andas used in the Manufac¬ 
ture of Soda. 

Improved Valveless Air Engines, and Pumps or Acid Forcing, Air 
Agitators, Compressors for Collieries, and Weldon’s Patent Chlorine 
Process. 

Caustic, Chlorate, Decomposing, and Oxalic Pans. 
Gas Producers for Heating Furnaces. 
Pyrites Burners for Irish, Norwegian, and Spanish Ores. 
Retorts, Acid Gas, Nitre, Nitric Acid, and Vitriol Refining. 
Improved Steam Superheaters for Resin Refining, &c. 
Improved Steam Sulphur Pans. 

Photographs, and other information, supplied on receipt 
of Orders. 

A/f ORRIS TANNENBAUM, 37, Fitzroy 
Street, offers Jewellers, Mineralogists, Lapidaries, and 

specially Collectors of Rare Cut Gems (which he possesses in all 
existing kinds), large Collections of Fine Hyacinths in all Colours, 
Clear Spanish Topazes, Blue and Yellow Amethysts, Jargon, 
Olivine, Fossils, Fine Collections of Shells, Thousands of Indian 
Pebbles. Polished Agates, &c., Starstones and Catseyes, Garnets, 
Cape Rubies, Fine Slabs of Lapis Lazuli, Fine Emeralds in the 
Matrix, Fine Crystallised Rubies and Brazilian Topazes, and 
Thousands of Rare Opals. Specimens and for Cuttings. Orders 
effected to al parts of the world. 

J^IEBIG COMPANY’S EXTRACT OF MEAT. 

Finest Meat-flavouring Stock for Soups, Made-Dishes 
Tnd Sauces. Caution.—Genuine ONLY with facsimile 
of Baron Liebig’s signature across Label. 

PATENTS. PATENTS. 

"Dobertson, Brooman, and Co. (established 
50 years) continue to obtain Patents for Inventions. Pamphlet, 

containing special advice, gratis or by post.—166, Fleet Street 
London. 
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SPECIALITIES. 

MANGANESE —Lump, Crystallised, Ground, and Prepared 
Large stock of every description. 

*** Suitable for all Trades. 

ARSENIC -Refined powdered, Lump, Grey, and Ruby. 

FLUOR-SPAR —Finest produced. Medium and Common for all 
purposes. 

BARYTES -Carbonate and Sulphate. All qualities of Lump and 
Ground. 

( Chemical News, 
1 Jan. 19, 1877. 

WILLIAM FOX & SONS, 
Wholesale and Retail Chemists, 

SUPPLY 

BARYTES, CHLORATE POTASH, 

PHOSPHORUS, STPOITTIA 
AND OTHER CHEMICALS, 

Pure and Commercial, at Market Prices. 

A dvertisements. 

BAUXITE—Of high percentage of Alumina and low in Iron. 

rRVOT ITE MAGNESITE, CHROME ORES, EMERY 
CRYOLITE,^Mauid ^ MINERAL ORES, &c. 

GEO. G. BLACKWELL, 
MINERAL AND CHEMICAL BROKER, 

5, CHAPEL STREET LIVERPOOL, 

Manganese Oxide 
and Mineral Works, 

Garston. 

Pvi e List post free on application. 

109 & ix x, BETHNAL GREEN ROAD, 
_ LONDON, E._ 

TOWN SON & MERCER 
(Late JACKSON & TOWNSON), 

Wholesale and Export Dealers and Manufacturers of 

CHEMICAL & SCIENTIFIC APPARATUS 
Graduated Instruments, Pure Chemicals, &c., 

NEWTON, KEATES, & CO., 
Sutton Oak Manure Works, 

For Analysis and the general Laboratory Use of Manufacturers 
Mines, Universities, Schools, &c., 

89, Bishopsgate Street Within* 
LONDON. 

ST, FT EXiHEUNTS, Xj^AUNTC-ASTTIIR-E 
MANUFACTURERS OF 

Concentrated Superphosphate of Lime, 
pei cent Soluble (guaranteed), 

Commercial Phosphoric Acid, 

PHOSPHATE OF SODA, 
AND 

Phosphatic Gypsum._ 

BECKER & SONS, Rotterdam, 
MANUFACTURERS OF 

ASSAY, ANALYTICAL, PHARMACEUTICAL, 
AND OTHER 

BALANCES AND WEIGHTS. 
Sole Agents for England, Ireland, and I\ ales : 

TOWNSON & MERCER, 
89, BISHOPSGATE ST. WITHIN, LONDON. 

Balances are exhibited at the South Kensington Museum, 
Samples kept in stock by their Agents. . 

T & M. will forward complete Illustrated Catalogue on receipt of 
postage stamp id. 

H. M. CAPNER, 
Electrical and Philosophical Instrument Maker to the 

Trade only. 

20, NORTHAMPTON SQUARE, LONDON, E.C._ 

J. BRADBURY, •' 
CHEMICAL ENGINEER, 

148, STRETFORD ROAD, MANCHESTER. 

CONTRACTOR for the Erection and Repairs of every 
description of Chemical Plant, in Lead, Wood, 

Iron, Brickwork, &c. 

cni PHURIC ACID AND BLEACHING LIME 
° CHAMBERS, 

GLOVER AND GAY-LUSSAC TOWERS, 
&c. 

nTTRDEKIN’S Patent Smoke-Consuming and Fuel-Economising 
Fireplace for Boilers, Furnaces, Forges, &c. Requires no machinery. 

Sole Agents for Prof. Wanklyn’s Test Solutions or Water Analysis 

Illustrated Catalogue post free on receipt of 3 stamps. 

INDIA-RUBBER SPECIALLY PREPARED FOR 
CHEMICAL PURPOSES. 

#- 

Boots, Gloves, Gauntlets, Aprons, Pure Tube and 
Hose, all Warranted Best Quality. 

J. G. INGRAM & SON, 
Manufacturers of Mechanical, Surgical, Chemical, and 

all other Vulcanised India-Rubber Goods. 

The London India-Rubber Works, Hackney Wick, E 
And at Hoxton and Rainham, Essex. 

JOHN GRAHAM, 
CHEMICAL ENGINEER, 

PABETWOETH 
Near MANCHESTER. 

Plans, Contracts, Estimates, Specifications, and Valuations; 
Casting and Machinery of every dcscrition for 

Chemical Works. 

Competent Workmen sent to all parts of the 
Kingdom for Repairs, &c. 

Graham’s Improved Burner Pipe, a sure preventative against the 
Destruction of Lead in Towers and Chamber Ends, and a Perfect 
Remedy against any Escape ot Gas.__ 

MINERALS AND FOSSILS. 
Also Rock Specimens, British and Foreign Shells, 

Crustacea, Microscopic Objects, Glass- 
Capped Boxes, Card Trays, Tablets, &c. 

Specimens sent for Selection to known or approved applicant 

THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C 

Catalogues Free, 
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DINITROSO-ORCIN AND DINITRO-ORCIN.* 

By J. STENHOUSE and C. E. GROVES. 

Although numerous nitro-derivatives, both of hydro¬ 
carbons and of alcohols, have been prepared and examined, 
the nitroso-derivatives, or those which contain the NO 
group in place of hydrogen, were almost unknown until 
within a recent period, and even now the number of those 
which have been investigated is very small. 

Dvnitroso-Orcin.—It seemed probable that as Fitz had 
succeeded in preparing dinitroso-resorcin by the aCtion of 
potassic nitrite and acetic acid on resorcin in aqueous 
solution, a corresponding derivative of orcin might be 
obtained by a similar method ; and, in faCt, it was found 
that under these circumstances a substance was formed 
having properties closely resembling those of dinitroso- 
resorcin, leaving no doubt as to the nature of the new 
compound. The quantity obtained in this way, however, 
being but small, and the produdt far from pure, an attempt 
was made to prepare it by passing nitrous anhydride into 
a solution of orcin : the liquid became deep yellow, and on 
standing some time deposited nitroso-orcin as a brown 
powder. It was found, however, that it could be far more 
conveniently prepared by adding the requisite quantity of 
lead-chamber crystals or nitrosyl sulphate,— 

dissolved in concentrated sulphuric acid, to a dilute 
aqueous solution of orcin, the amount of nitrosyl sulphate 
employed being slightly in excess of that represented by 
the equation— 

C7H6(0H)2 + 2N2}S04=C7H4(N0)2(0H)2 + 2H2S04. 

As it is necessary to avoid as far as possible any admix¬ 
ture of nitric acid, care must be taken in the preparation 
of the nitrosyl sulphate. The method found to answer 
best consisted in passing the produdt of the adtion of nitric 
acid of specific gravity of 1*3 on arsenious anhydride at 
70° C. into concentrated sulphuric acid. 

Very shortly after adding the nitrosyl sulphate the 
dinitroso-orcin begins to make its appearance as a pale 
yellowish brown powder, which, after the mixture has been 
allowed to stand for eighteen to twenty-four hours, may 
be colledted, washed thoroughly, and dried at a gentle 
heat. As this compound is comparatively insoluble in 
most solvents it is necessary to convert it into the ammo¬ 
nium compound in order to purify it. This is done by 
suspending it in about ten times its weight of alcohol, and 
carefully adding alcoholic ammonia in small quantities at 
a time until the brown powder is entirely converted into 
the green crystalline ammonium salt, finally adding a 
slight excess of the ammonia. After ten or fifteen minutes 
the green salt is colledted, pressed, suspended in water* 
and decomposed by dilute sulphuric acid. A second treat¬ 
ment of the produdt with alcoholic ammonia suffices to 
render it pure. 

Pure dinitroso-orcin, C7H4(N0)2(0H)2 + 20H2, is a pale 
coloured crystalline powder, which is almost insoluble in 
water, alcohol, ether, benzene, &c. It dissolves on being 
boiled with alcohol for some time, but is decomposed. 
Heated in a narrow tube it begins to become dark rapidly 
at 110°, but without fusion, and at i4.o°C. is almost black. 
Heated rapidly on platinum foil it fuses and decomposes, 
but without decomposition. The potassium, sodium, and 
ammonium derivatives of dinitroso-orcin are green crystal- 

Abstraft of Paper read before the Chemical Society, Jan. 18. 

3* 
line compounds, but the salts of the alkaline earths and 
heavy metals are brown amorphous precipitates 

Dimtro-Orcin, C7H4(N02)?(OH)2.-Strong nitric acid 
adts readily on nitroso-orcin, especially when heated 

trinitro-orcin, together with some oxalic acid. 
With dilute nitric acid in the cold, however, the adtion is 
different; the nitroso-orcin becomes red, and after standing 
twenty-four hours is converted into an orange-coloured 
crystalline powder, consisting chiefly of dinitro-orcin. 
This is purified by crystallisation from ether and from 
alcohol. Dinitro-orcin crystallises in deep yellow rhom- 
boidal plates, which melt at 164-5°, and with care may be 
sublimed at a higher temperature. Heated rapidly on 
platinum foil it deflagrates. Dinitro-orcin is very soluble 
in ether, and moderately soluble in cold alcohol, but 
almost insoluble in cold water, carbon bisulphide, and 
petroleum. Heated with concentrated nitric acid it is 
converted into trinitro-orcin, C7H3(N02)3(0H)2. 

The derivatives of dinitro-orcin containing the alkali 
metals or ammonium are very soluble in water, and diffi¬ 
cult to obtain in the crystalline state. With barium it 
forms two compounds, one of which, obtained when excess 
of baryta is employed, is almost insoluble in water, and 
of a deep crimson colour; the other, which has the’com- 
position [C7H4(N02)20H]2Ba02 + 0H2,is slightly soluble 
in boiling water, but crystallises out almost completely on 
cooling in long silky needles of a brilliant orange colour. 

The authors find that nitiosyl sulphate may be employed 
advantageously in Lthe preparation of nitroso-phenol 
nitroso-thymol, nitroso-naphthol, and dinitro-resorcin, the 
yield in the case of the last-mentionedsubstanceexceedincr 
96 per cent of the theoretical amount, whilst Fitz, by the 
employment of potassic nitrite and acetic acid obtained only 
80 per cent. 

ON THE GROWTH OF THE ALKALI AND 

BLEACHING-POWDER MANUFACTURE 

OF THE GLASGOW DISTRICT.* 

By JAMES MACTEAR. 

(Concluded from p.25.) 

Part V.—Caustic Soda. 

The production of caustic soda was begun at the St. 
Rollox Works as far back as 1844, by means of a proces! 
introduced by a Mr. Weisenfeldt. It was made from the 
red liquors fused with nitre, and was perfectly white ; but 
there being little or no demand for the article, the manu¬ 
facture was for the time given up. 

The manufacture was again resumed about fifteen 
months ago, and the various qualities and strengths of_ 

Cream or unfused .... 60 per cent 
White or fused .... 60 

Do. .. .. 70 to 72 ,, 
White, double refined .. 741076 

are now manufactured. 

Part VI.—Manganese Recovery. 

The recovery or regeneration of the manganese con¬ 
tained in the residuum from the bleaching-powder manu¬ 
facture was the object of constant investigation. Various 
methods were tried with but little success ; amongst 
others, those of Binks and of Gossage. 

The process still worked at St. Rollox is one invented 
by Mr. C. T. Dunlop, in 1855, in which the acid still 
liquors are first neutralised with chalk, and the settled 
liquor is decomposed under pressure by milk of chalk; the 
carbonate of manganese thus obtained is washed, dried 
and submitted to a heat of about 6oo° F. for 48 hours* 
when it gives a black oxide of manganese of high strength! 

A description of the process is given in most modern 
works on technical chemistry. 

* Read before the Chemical Section of the British Association ’ 
Glasgow Meeting, 1876. 10n 

Bleaching-Powder Manufacture of Glasgow. 
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This method of recovering manganese is not in use 
at any other chemical works, the method now uni¬ 
versally adopted being that invented by Mr. W. Weldon, 
which has been adopted by Messrs. C. Tennant and Co., 
at their works at Hebburn, near Newcastle-on-Tyne, in 
preference to extending the Dunlop process to that 
establishment. 

Mr. Weldon’s process is used, I understand, by all the 
other makers of bleaching-powder in Scotland. 

Part VII.—Sulphur Recovery. 

The position of the St. Rollox Works, and the 
enormous deposits of alkali waste which have accumulated 
during the long period of their existence as alkali works, 
caused the question of the recovery of the sulphur from 
the waste, or from the drainage liquor from the heaps, to 
become a very serious one. These drainage liquors at 
one time flowed into a stream called the Pinkston Burn, 
and from thence found their way into the Kelvin, and 
ultimately into the Clyde. 

Many processes were devised and tried to keep down 
this flow of drainage, and a very large sum was spent in 
driving a series of galleries deep down in the rock under 
the waste heaps, to try, if possible, and intercept a number 
of springs of water, which, rising under the heaps, dis¬ 
solved and carried away the soluble sulphur compounds 

of the waste. 
It was not till the beginning of 1868 that a process was 

at work in a way that might be called successful. It was 
one adapted by Mr. Ludwig Mond, and consisted in 
oxidising the fresh exhausted waste while still in the vats 
by blowing air through, and then using the liquor draining 
from the heaps instead of water to dissolve out the sul¬ 
phur compounds. 

This process was worked for some years, but had two 
defects. There was a considerable amount of sulphuretted 
hydrogen given off in the process of oxidising, and it was 
not found possible to utilise by this process all the 
drainage, which was produced in large quantity. 

It was superseded in 1871 by a process invented by the 
writer, which has been very successful, reducing the 
nuisance arising from these liquors to a very small amount. 
There is now absolutely no drainage flowing into the 
Kelvin ; and only in such exceptional cases as that of 
excessive rainfall, diluting the liquor in the natural 
reservoir in which it is collected to a point at which it 
could not be worked to advantage, is any run into the 

Clyde. 1 
The process is being gradually improved; and it is 

hoped that before long absolutely no drainage of this 
liquor shall find its way into the river. 

I am happy to say that the recovery of sulphur from 
these liquors, at first undertaken in order to abate a 
nuisance at no matter what cost, and which was not ex¬ 
pected to yield a profit, has now proved a fairly remunera¬ 
tive branch of manufacture. 

ON SOME BLOWPIPE REACTIONS.* 

By E. J. CHAPMAN, Ph.D., 

Professor in University College, Toronto. 

(Concluded from page 27). 

VIII.—On the Uselessness of Turner's Flux as Applied to 
the Detection of Boracic Acid. 

Many years ago—about 1827 or 1828—Turner proposed, 
in examining a body for the presence of boracic acid, to 
mix the test-substance with bisulphate of potash and 
fluor-spar (in the proportions of 4I parts of the former to 
1 part of the latter), and to expose the mixture on a clean 
platinum wire to the point of the blowpipe flame. Fluo- 
boric acid is thus produced ; and by its volatilisation, a 

momentary green colour is imparted to the edge of the 
flame. Merlet recommends the employment of 3 or 4 
parts of this flux to 1 part of the substance under examina¬ 
tion. This test is much quoted in blowpipe books and 
works on chemical analysis generally; but it is altogether 
superfluous. With borate of soda it fails entirely, or 
yields very unsatisfactory results ; and although it 
answers for most other borates and for boro-silicates, it is 
uselessly applied to them, because these bodies colour 
the flame equally well, per se. Berzelius seems strangely 
to_ have overlooked the colouration of the flame as produced 
by many substances under blowpipe treatment. In his 
work on the blowpipe, for example, he fails to notice the 
character in describing the reactions of lepidolite, sulphate 
of baryta, datolite, triphylline, and other minerals, which 
exhibit it most distinctly. Under axinite, moreover, he 
has the following statement:—“ Turner asserts that a 
flame tinged green by boracic acid is obtained by the aid 
of sulphate of ammonia (or bisulphate of potash) and 
fluor-spar.” This “ assertion ” is true enough ; but all 
specimens of axinite colour the flame green, per se. The 
uselessness of the flux was pointed out, I find, by Buzen- 
geiger as long ago as 1829. In the Annales des Mines for 
that year (tome v., p. 36), he states: “J’ai essaye, pour 
reconnaitre la presence de l’acide borique, d’employer le 
flux indique par M. Turner, mais ces tentatives ne m’ont 
pas reussi, probablement par defaut d’habitude. Quoi qui 
en soit, tous les mineraux que M. Turner a vu colorer la 
fiamme en vert en les melant avec son flux, m’ont donnd 
la meme reaction en les introduisant avec quelque soin 
dans la flamme bleue, sans les melanger avec aucun 
reaCtif.” Buzengeiger, whose name does not seem to be 
quoted in any blowpipe work, appears to have first pro¬ 
posed the sloping blowpipe wick, long before it was 
adopted by Plattner; and he noticed, at the same early 
date, that the crimson colouration of the strontium flame 
was entirely obliterated by the presence of barytic com¬ 
pounds. 

IX.—On the Comportment of Certain Alloys under the 
Action of the Blowpipe. 

In examining these reactions, about equal portions of 
the metals (forming the alloy) may be placed together, on 
charcoal, and subjected to the aCtion of a reducing flame. 

1. Platinum and Tin unite with violent deflagration 
and emission of light, forming a hard, brittle, and in¬ 
fusible globule. 

2. Platinum, Zinc, and Tin unite with violent aCtion, 
the zinc throwing off long flakes of oxide. 

3. Platinum and Zinc, per se, do not combine, the zinc 
burning into oxide. 

4. Platinum and Lead unite quietly, forming a brittle 
globule. 

5. Platinum and Thallium unite quietly; the resulting 
globule is dark externally, gray internally, and quite 
brittle. 

6. Platinum and Bismuth unite quietly, or with merely 
slight spitting, into a dark brittle globule. 

7. Platinum and Copper combine quietly, though not 
very readily, into a hard, light-coloured, malleable globule. 

8. Platinum and Silver unite quietly, but not very 
readily unless the silver be greatly in excess, into a white 
malleable globule. 

9. Platinum and Gold unite quietly, forming (if the 
gold be somewhat in excess) a yellow malleable globule. 

10. Gold and Tin unite quietly into a very brittle globule. 
11. Gold and Zinc do not combine per se; the zinc 

burns into oxide. 
12. Gold and Lead combine quietly, forming a grey 

brittle bead. 
13. Gold and Thallium unite quietly, but separate again 

to some extent during cooling. The globule may thus 
frequently be flattened out, but not without cracking at 
the sides. If the metals remain united, the button is dark 
blackish grey, and quite brittle. * Communicated by the Author. 
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14. Gold and Bismuth unite quietly and readily, forming 
a very brittle globule. 

15. Gold and Copper, and 16, Gold and Silver, unite, 
and form a malleable globule. 

17. Silver and Tin unite quietly into a malleable globule. 
18. Silver and Lead unite readily into a malleable 

globule. 
19. Silver and Thallium combine readily ; globule, 

malleable. 
20. Silver and Bismuth unite readily and quietly ; the 

globule is brittle, but admits of being slightly flattened out. 
21. Silver and Copper, and 22, Silver and Gold, form 

malleable globules. The gold alloy, even with gold 
largely in excess, is quite white. If it be flattened out, 
and heated in a platinum spoon with some bisulphate of 
potash, it will become yellow from the silver on the sur¬ 
face being dissolved. On re-melting the flattened disc, a 
silver-white globule is again obtained. 

23. Copper and Tin unite into a grey and partially 
malleable bead, the surface of which, in the O.F., be¬ 
comes more or less thickly encrusted with cauliflower-like 
excrescences of oxide. 

24. Copper and Zinc do not quite per se into a globule, 
the zinc burning into oxide. Under carb.-soda, or carb.- 
soda and borax, brass is readily formed. 

25. Copper and Lead form a dark grey globule, which is 
sufficiently malleable to admit of being extended on the 
anvil. 

-26. Copper and Thallium melt into a dark grey malle¬ 
able globule. 

27. Lead and Tin unite readily, but the globule com¬ 
mences immediately to oxidise, throwing out excrescences 
of white and yellow oxide. On removal from the flame 
it still continues in ignition, and pushes out further ex¬ 
crescences. The unoxidised internal portion (if any 
remain) is malleable. 

28. Lead and Bismuth unite readily ; the molten 
globule acquires a thin dark coating of oxide on the 
surface only, and admits of being flattened out, more or 
less upon the anvil. 

29. Lead and Thallium form a malleable globule. 

30. Bismuth and Tin unite readily, but the fused mass 
immediately throws out excrescences, and becomes 
covered with a dense crust of oxides. The reaction, how¬ 
ever, is not so striking as with lead and tin. 

31. Thallium and Tin exhibit the same reaction as lead 
and tin, but the cauliflower-like excrescences are brownish 
black. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, January 18th, 1877. 

Professor Odling, F.R.S., Vice-President, in the Chair. 

After the names of the visitors had been announced and 
the minutes of the previous meeting read and confirmed, 
the following names were read for the first time :—Messrs. 
Michael Conroy, A. Pearson Luff, A. W. Glover, J. Angell, 
J. Bardsley, and M. Algernon Adams. Messrs. William 
Hampton, John Comyns Leach, and the Rev. D. W. 
Ladley were balotted for and duly elected after their 
names had been read the third time. 

The first paper, by Dr. E. Jaeger, “0« some Derivatives 
of Dithymyl-trichlorethane," was read by the Secretary. 

The author prepares the substance by the adtion of sul¬ 
phuric acid diluted with one-third its volume of acetic acid 
in a mixture of chloral (1 mol.) and thymol (2 mols.). It 
forms colourless monoclinic crystals, melting at 198°, and 

by the adtion of oxidising agents is converted into thymo- 
quinone. Dithymyl-trichlorethane,— 

ppi r'rT^CIOHI2.OH 
lu3.lh<CioHi2>oh 

when heated with zinc dust yields di thy my l ethane,— 

.CioHI2.OH 
CH,.CH< 

and dithymylethane,— 

CH2: 

CioHI2.OH 

pTT -*CIOHx2.0H 
^il<^CIOHi2.OFI, 

the former crystallising in flat plates, which melt at 1800 
and the latter in needles melting at 170°. By the adtion 
of feeble oxidising agents the latter yields a green crys¬ 
talline compound, dithymyl-quin-hydronethene,— 

r\ ^C10H12.OH _p^'-'ioni2.un 0H.Hi2CI0s>n _ tt p 
:_^CIOHI2.0 - OHi2CicT 2 ’ 

which, by the further adtion of the oxidising agent is 
transformed into a red substance dithymyl-quinone-ethane, 

ch2=c< 
cI0hI2o 
cI0hI20 > 

These are related to one another and to the parent hydro¬ 
carbon in the same way that green quin-hydrone and 
quinone are related to hydro-quinone. 

The Chairman said the Fellows were much indebted 
to the author for introducing to their notice these com¬ 
plex compounds related so nearly to the quinones. 

Dr. Armstrong said the experiments of Dr. Jager 
possessed considerable interest, and although he agreed 
with him as to the formula he had assigned to the quinone, 
he could not say as much for that attributed to the green 
crystals, for it must be remembered that in the formation 
of green quinhydrone 3 molecules of quinone took part, 
and not 2, so that it was highly probable that the author’s 
green compound should be represented as derived from 
3 molecules of quinone and not 2 only. 

The next paper, “ A Preliminary Account of Some New 
Reactions in Organic Chemistry and their Ultimate Bear¬ 
ings,” by Mr. C. T. Kingzett and Dr. H. W. Hake, was 

read by the former. After referring to the colour readtion 
known as the “ Pettenkofer readtion,” produced by the 
adtion of strong sulphuric acid on a mixture of sugar and 
cholic acid and some other substances, as glycocholic, 
hyocholic, oleic, and lithofellic acids, &c., and various 
compounds occurring in brain substance, the authors 
state that they have found that many other bodies behave 
in a similar manner, as benzene, phenol, turpentine, cam¬ 
phor, salicylic acid, pyrogallol, piperin, morphine, clove, 
and other essential oils, and various fatty bodies. Cam¬ 
phor dissolves in concentrated sulphuric acid, forming a 
deep red solution, and this, when mixed with cane-sugar 
syrup, solidifies to a rose-coloured paste; but on adding 
water the colour is destroyed, and an almost colourless 
precipitate produced, which is soluble in ether. When 
treated with sulphuric acid it now gives the colour reac¬ 
tion without the addition of sugar, although even when 
boiled for several hours with dilute sulphuric acid no 
sugar could be detected in the solution ; so that this sub¬ 
stance differs in a marked manner from the ordinary 
glucosides. From a comparison of the reactions yielded 
with the Pettenkofer test by benzene, benzoic acid, and 
phenol on the one hand, and turpentine, camphoric acid, 
and camphor on the other, the authors are of opinion that 
camphor stands in a somewhat similar relation to tur¬ 
pentine that phenol does to benzene, that camphor indeed 
may be the phenol of turpentine and not a ketone as 
ordinarily supposed. The authors concluded with some 
observations on the ultimate bearings of these new reac¬ 
tions, which they consider to cover a very wide field ; 
leading, for instance, to the question cf the general con¬ 
stitution of sugars and similar problems. Some of the 
reactions mentioned in the paper were exhibited. 

Dr. Odling having thanked the authors for their inte¬ 
resting paper, Mr. C. E. Groves asked whether they con¬ 
sidered the new compound obtained with the camphor 
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solution and sugar to be of the nature of a glucoside, 
and whether the cane-sugar which they employed was 
converted into glucose during the reaction. 

Mr. Kingzett replied that from the difference observed 
when such bodies as mannite were substituted for sugar in 
the reaction, he considered it probable that glucose might 
be formed. The compound, however, was not an ordinary 
glucoside or saccharide, as it was not decomposed by 
boiling with dilute acids ; he believed, however, it would 
prove to be of the nature of a substitution derivative of a 
liexatomic alcohol, CgHg(OH)g, in which one or more OH 
groups were replaoed. 

Dr. Armstrong said they were much indebted to the 
authors for bringing before their notice these interesting 
'dour readlions, but he thought the fads adduced as yet 
did not justify the speculative conclusions which they had 
drawn, as, for instance, that the relation between cam¬ 
phor and turpentine was similar to that between phenol 
and benzene. 

Mr. Kingzett replied that, although he had not done so, 
he couid give structural formulae to illustrate his meaning, 
and proceeded to show how some of the brain substances 
’.. ere split up under the action of sulphuric acid when they 
i ave this colour reaction. With regard to the relation 
between turpentine and camphor he considered there was 
strong evidence to prove that camphor, was a phenol, and 
«. omparatively little to show that it was a ketone. The 
i elation was brought out distindly on comparing the 
formula— 

Benzene, CgH6 Turpentine, CH3.C3H7.C6H6 
Phenol, C6H5.OH Camphor, CH3.C3H7.C6H5.OH 

Dr. Wright remarked that, although one argument in 
favour of the hydroxyl nature of camphor was its be¬ 
haviour with such reagents as zinc chloride and phos¬ 
phorus pentasulphide, giving rise to cymene, yet, on the 
other hand, with phosphorus pentachloride it yielded 
dichlorinated derivatives, which was not in accordance 
with the ordinary behaviour of alcohols under similar cir¬ 
cumstances. 

T he next paper, on “Dinitroso-orcin and Dinitro-orcin,” 
by Dr. J. Stenhouse, F.R.S., and Mr. C. E. Groves, was 
read by the latter, an abstrad of which will be found in 
another part of the journal.. 

The Chairman having thanked the authors, 
The Secretary read a paper, by Dr. T. Carnelley, 

“ On High Melting-Points, with Special Reference to those 
of Metallic Salts, Part III.” The author has determined 
the “ time-values ” of nine standard salts by comparing 
the time of melting with that of sulphur; the times of 
melting of the different salts always bearing a constant 
ratio to one another and to sulphur, and this ratio is the 
time value for each given salt. By interpolation the 
author has constructed a table giving the melting-points 
corresponding to various time-values from o to 241. 

After the Chairman had thanked the author in the 
name of the Fellows, he adjourned the meeting until 
Thursday, February 1, when there will be a paper by Dr. 
H. E, Armstrong, “ On Kekule’s and Ladenburg’s Benzene 
Symbols,” and one “ On the Formation of Coumaric, 
Cinnamic, and other Analogous Acids from the Aromatic 
Aldehyds,” by Mr. W. H. Perkin. 

PHYSICAL SOCIETY. 

January 20th, 1877. 

Professor G. C. Foster, F.R.S., President, in the Chair. 

The following candidate was eleded a member of the 
Society :—A. G. Greenhill, M.A. 

Dr. Huggins exhibited an enlarged view of a photo¬ 
graph, half an inch in length, of the spedrum of the star 
a-Lyrae, which he has recently taken in a manner simi¬ 
lar to that in which the spedrum of Sirius has already 
been obtained. The first results were very unsatisfadory, 
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in consequence of the clockwork being insufficient for 
maintaining the image of the star on the slit for a length 
of time. Mr. Grubb has, however, devised a secondary 
control apparatus, the employment of which renders it 
impossible for the error to exceed one-tenth of a second. 
In the spedroscope employed the prism was of Iceland 
spar, and the lenses of quartz. Dry plates were employed, 
and the necessary breadth was secured by slightly changing 
the position of the image instead of by the use of a cylin¬ 
drical lens. Dr. Huggins has also been engaged in taking 
a series of photographs of the moon, and hopes to obtain 
some information in regard to the question of a lunar at¬ 
mosphere of small extent. In the spedrum of a-Lyrse a 
line occurs corresponding with H in the solar spedrum, 
and several more refrangible ones which he is at present 
unable to explain. 

Mr. Lockyer considered the results which Mr. Huggins 
is obtaining to be of extreme importance, and he pointed 
out how he hopes a large series of photographs of stellar 
spedra will afford valuable information in regard to the 
constitution of certain substances now supposed to be 
elementary, such as calcium. Some time ago he commu¬ 
nicated a paper to the Royal Society on the spedrum of 
this metal, and he considers that it is not a simple sub¬ 
stance, but that the H lines are due to two elementaiy 
substances of which it is composed ; and this supposition 
is confirmed by the fad that in the photograph exhibited 
by Dr. Huggins only one of the H lines is present,—that 
is, only one of the constituents of the metal calcium is 
present in the star a-Lyrae. 

Mr. W. C. Roberts read a paper on the “ Artificial 
Production of Columnar Structure." He gave an account 
of the several theories which have hitherto been given as 
accounting for this phenomenon and that of cross-jointing 
as observed in the Giant’s Causeway, and he dwelt spe¬ 
cially on the views of Mr. R. Mallet and Prof. James 
Thomson. He found, as the result of experiment, that 
when certain masses of clay and sand are heated to about 
1300° C. they contrad to about the same amount as a 
basalt does in passing from the molten to the solid state^ 
and that beautiful columnar forms are produced. He 
had hoped, by accumulating a number of specimens, to 
have been able to establish a relation between the strains 
at the point of rupture and the dimensions of the hex¬ 
agons ; but in the small masses employed the strains were 
so numerous that it was impossible to apportion their in¬ 
fluences. He had, however, obtained a number of speci¬ 
mens which possessed much interest. 

Mr. Lecky referred to a very fine columnar cliff in the 
island of Bedness, in Valencia Harbour, which he has 
examined in the hope of finding cross-joints, but, although 
some breaks exist, there are none at all comparable to 
those in the north of Ireland. 

Prof. Guthrie showed an arrangement he has recently 
devised, in the hope of making the mercurial as sensitive 
as the water barometer. It consists of an ordinary syphon 
barometer, in which the two vertical tubes are united by 
means of a long, uniform, horizontal tube, having a dia¬ 
meter considerably less than that of the main tubes. The 
instrument is filled in the same manner as the ordinary 
syphon barometer, except that a bubble of air or dilute 
acid is left in the narrow tube. For a given rise of pressure 
the absolute amount of mercury which passes from the 
shorter to the longer tube depends upon their diameters, 
and, as this is great in comparison with the tube uniting 
them, the motion of the bubble will be considerable in 
comparison with that of the summit of the mercurial 
column. In the instrument exhibited the horizontal tube 
was formed into a spiral, in order that the vertical tubes 
might be in close proximity. 

He then exhibited a number of thin india-rubber balloons 
filled with water, which he has arranged with a view to illus¬ 
trate the nature of jellies. When a jelly sets it is assumed 
that the solid matter collects in the form of cells contain¬ 
ing liquid, which burst on the application of heat. By 
weighing at intervals one of these india-rubber bags, he 

A rtificial Production of Columnar Structure, 
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has found that evaporation takes place from its surface. 
Thus with a bag weighing initially 749-4 grms., there was 
a loss of o'95 grm. in the course of twenty-four hours. 
He is also examining a bag filled with salt water, and 
immersed in water, in order to ascertain whether salt as 
well as water is capable of traversing the septum. 

Lastly, Prof. Guthrie exhibited a large series of Chladni’s 
rings rendered permanent on cardboard by pressure, in 
contact with the plate which had been caused to vibrate, 
in a copying-press. The sand and lycopodium were 
caused to adhere firmly by dilute gum. 

DEUTSCHE CHEMISCHE GESELLSCHAFT, 
BERLIN. 

January 15th, 1877. 

Prof. A. W. Hofmann, F.R.S., Vice-President, in the 
Chair. 

The Council reported that the decennial Anniversary of 
the Society would be observed by the issuing of a com¬ 
plete Index to the Berichte for the first ten years. 

Prof. C. Liebermann stated that, in connection with 
Dr. Benzinger, he had obtained a “ Mono-nitro-thymol ” 
which yielded, through the amido-compound, thymo- 
quinon, and gave an experimental proof that the quinon 
group is formed from an hydoxyl group and a nitro group 
of dinitro-thymol. 

F. Tiemann and N. Nagai described “ Homu-Vanillic 
Acid and Homo-Protocatechuic Acid.” The former, 
CgHio04, was obtained along with vanillic acid, by the 
oxidation of a solution of acet-eugenol in acetic acid with 
potassium permanganate. It possesses a much greater 
solubility in water than vanillic acid, but otherwise has 
nearly the same properties. Treatment with hydrochloric 
acid yields CH3C1, and homo-protocatechuic acid, 
C6H3(OH)2CH2COOH. This acid is more stable and 
soluble than protocatechuic acid, gives also much brighter 
colour-reaCtions with a ferric solution, and by distillation 
of the calcium salt yields homo-pyrocatechin. 

F. Tiemann and A. Herzfeld read a paper “ On the 
Formation of Para-Cumanic Acid,” which was obtained 
from para-oxy-benzaldehyd. 

H. Vogel described “ The Spectroscopic Reactions of 
Purpurin.” A solution of perfectly pure purpurin gives 
two prominent bands between D and E, and between B 
and F. The speCtrum disappears at once upon the addi¬ 
tion of a trace of lime. It was found that the presence 
of o‘ooooo2 grm. of CaO in a litre of the solution was 
sufficient to cause this change. No effieCt was produced 
by the addition of BaO or SrO. 

The Secretary read the following communications from 
non-resident/members 

S. Bogusky and N. Kajandek, “ Rapidity of the Evo¬ 
lution of Carbonic Acid.” Experiments were performed 
with Carrara marble and five acids—HN03, HBr, HC1, 
CH202, and C2H402. The first three appeared to obey a 
fixed law, that the quantities of carbonic acid evolved in 
a unit of time are inversely proportional to the molecular 
weights of the acids. Formic acid and acetic acid did not 
show this regularity, apparently in consequence of a phy¬ 
sical change in the surface of the marble. 

A. Christomanos, “ On the Analysis of Chrome-Iron 
Ore.” The author recommends a calcination of the 
roughly powdered ore before the final pulverisation, and 
suggests some changes in the method of carrying out the 
analysis. 

A. Basarow, “ On a Lecture-Experiment illustrating the 
Explosive Character of Certain Substances.” 

b. Frehrichs, “ A New Method of Organic Analysis.” 
The essential features consist in combustion with oxide 
of mercury, absorption of the water by phosphoric anhy¬ 
dride, and use of the air-pump. 

A. Ladenburg, “ On the Constitutional Formula of 
Oxy-thymo-quinon 

A. Ladenburg and O. Struve, “ On the Quantivalence 
of Nitrogen.” The authors defend the trivalence of this 
element from the comparison of the two compounds 
N(C2H5)3.C7H7I and N(C2H5)2(C7H7)C2H51. 

R. Anschutz and G. Schultz, “ On Phenanthren.” 
The authors give directions for the preparation of phenan¬ 
thren and its quinon. By the aCtion of NH3 upon the 
latter, the compound CI4H9NO +H20 was obtained. 

H. Sauberlich, “ On the Action of Sulphuric Acid upon 
Tri-oxy-benzoic Acid and Benzoic Acid.” The result is a 
quinon, CI4Hs05, forming crystals with a metallic 
lustre. 

A. Benuthsen, “ On Sulph-acetamid.” Colourless 
crystals obtained by the aCtion of sulphuretted hydrogen 
on aceto-nitrile, melting at 108°. Prof. Hofmann called 
attention to the fad that numerous investigators had 
sought in vain to obtain this compound. 

The following communications were received by the 
Secretary before the close of December, and appear in the 
Berichte for 1876 :— 

E. Elsasser, “ On Electrolytic Action with Evolution 
of Hydrogen at Both Poles.” This occurs when a plati¬ 
num-magnesium element is immersed in very dilute sul¬ 
phuric acid, or when the two metals in a solution of 
MgS04 serve as poles for a battery, the magnesium form¬ 
ing the anode. In both cases exactly half as much 
hydrogen is liberated on the anode as on the cathode. 

C. Bottinger, “ On the Acids posssesing the Formula 
C5H604.” These three acids—citra-, ita-, and meta¬ 
conic acids—all yield, by reduction with zinc-dust, ordi¬ 
nary pyro-tartaric acid, ita-conic acid showing the most 
resistance to the reaction. Citra-conic acid was obtained 
as a by-produd in the preparation of pyro-tartaric acid 
from pyro-racemic acid. 

A. Lauberheimer, “ OnOrtho-dinitro Compounds.” The 
author shows that the dinitro-chloro-benzene previously 
obtained by him is a meta-para compound in regard to the 
Cl atom, by changing it into chloro-nitraniline. His ex¬ 
periments would also prove that all ortho-dinitro compounds 
yield sodium-nitrite and a phenol by treatment with so¬ 
dium hydrate, and ammonium-nitrite with the correspond¬ 
ing amide by treatment with alcoholic ammonia. 

E. Glatzel, “ Some New Compounds of Titanium, and 
Experiments on the Solution of the Metal in Acids.” So¬ 
lution of the metal in HC1 gave Ti2Cl6-f 8H20; in 
H2S04 the corresponding sulphate, Ti2S3Ox24-8H20, lami¬ 
nated cryssals yielding bright blue solutions. Nitric acid 
changes this sulphate into TiS20s-f3H20—a yellow, 
resinous, exceedingly hygroscopic body. Titanium flu¬ 
oride, TiFl4, was obtained by solution in hydrofluoric 
acid, but always in company with small amounts of Ti02. 
The reactions of Ti2S30I2 with solvents are so similar to 
those of the so-called titanate of iron that the author re¬ 
gards this mineral as consisting of isomorphic mixtures of 
Ti203 and Fe203 In the dioxide compounds Ti stands 
between Sn and Si; in the sesquioxide compounds it be¬ 
longs to the group of Fe, Al, Mn, and Cr, showing the 
most resemblance to iron. 

E. Erlenmayer, “ Extraction of the so-called Soluble 
Phosphoric Acid from Superphosphates.” The author finds 
that acid phosphate of lime, CaH4(P04)2 + H20, requires 
700 parts of water for perfect solution, and that with a 
smaller amount of water a certain quantity of the salt 
is changed into free phosphoric acid, and insoluble 
CaHP04 + (H20)2. Mosker’s process of extracting the 
phosphoric acid on the filter is therefore only to be used 
with superphosphates containing sufficient free acid to 
prevent this decomposition ; otherwise as much as 8 per 
cent of the acid present passes over into the insoluble 
salt. Superphosphates containing no free acid yield cor¬ 
rect results if digested with an amount of water at least 
700 times the weight of the acid phosphate present. 

“ A Simple Preparation of Alkaline Cyanides.” Fusion 
of sodium with anhydrous ferrocyanide of potassium 
yields a colourless fluid mass, easily poured off from the 

, metallic iron, and becoming snow-white on congelation. 



Graham1 s Chemical and 

It contains 40 per cent of cyanogen in corr bination with 
the alkaline metals. 

CiaNXaFe,K8+Na4=(CyK)8 + (CyNa)4+Fea. “ Prepa¬ 
ration of Normal Valerianic Acid from Normal Caproic 
Acid." The latter is changed by Br into a bromo-caproic 
acid, then treated with H2S04, oxidised with a solution of 
chromic acid, and finally distilled. The distillate contains 
valerianic acid. 

E. Fischer, “ Aromatic Hydrazin Compounds.” Di- 
phenyl-nitrosamine yields by reduction diphenyl-hydrazin, 
(C6H5)2N — NH2. It is isomeric with hydrazo-benzene, 
but the reactions of the two are strikingly unlike, 

F. von Lepel, “ Spectral-Analytical Reactions for Salts 
of Magnesia.” The presence of magnesia salts in solu¬ 
tion modifies so characteristically the absorption-bands in 
the speCtrum of purpurin that a solution of the latter can 
be used to deteCt the presence of a fraction of a milligrm. 
of a magnesia compound, even in company with the salts 
of the alkalies and alkaline earths. 

H. Limpricht, “ Action of Bromine on the Silver Salts 
of Benzene Sulphonic A.cids.” C6H5S03Ag gives, with 
bromine, meta-bromo-benzene-sulphonic acid. The silver 
salts of ortho-, meta-, and para-bromo-benzene-sulphonic 
acid, give with the same treatment various dibromo- 
sulphonic acids, from which tribromo-benzene-sulphonic 
acid is obtained by the same process. Nitro-benzene- 
sulphonic acid yields no results. The amido-benzene- 
sulphonic acids show a variety of complicated decompo¬ 
sitions. On account of the properties, salts, and reactions 
of nitro-meta-bromo-benzene, sulphonic acid follows. 

I. Remsen, “ On Phosphoric Oxychloride.” This is 
easily produced by the aCtion of ozone on the trichloride. 

H. Beckurts and R. Otto, “ On a-Dichloro-Propionic 
Acid.” This acid, CH3.CCl2.COOH, is obtained from 
a-dichloro-propionitrile by treatment with II2S04; boils at 
190°; gives, with reducing agents, propionic acid; and 
with Ag20, acetate and caib-acet-oxylate of silver. 

J. H. van’t Hoff, “ On Benzene FormulaKekule’s 
hexagonal formula is defended against the proposed prism 
of Ladenburg. 

H. Schroder, “ On a Surprising Regularity in the 
Volume Relations of Certain Series of Cotnpounds.” 
The author has found, from numerous experiments, that 
the specific volumes of the various members of a series of 
compounds almost invariably stand in simple arithmetical 
relations to the specific volume of the common element 
or component, which not only imparts to the series its 
characteristic chemical behaviour, but also exerts a domi¬ 
nant influence on the volumes of the different compounds. 
For example, Ag possesses the sp. vol. io‘28 ; Ag20 gives 
30-8 = 3x10-28; Ag2I2 gives 82-2 = 8x10-28; C2H302Ag 
gives 51-4 = 5x10-28; pyrargyrite, 3Ag2S +Sb2S3, gives 
185 = 18x10-28. Si possesses the sp. vol. 11-3; quartz, 
Si02, gives 22-6 = 2x11-3; diathen, Al203.Si02, gives 
45-2 = 4x11-3; &c. 

H. Klinger, 11 On Thialdehyds.” The author corrects 
erroneous sta:ements with regard to the formation of 
thi-acetaldehyd, and describes a third isomeric, thiobenz- 
aldehyd, obtained from benzoic aldehyd by the action of 
SH2. 

.L. Berglund, “ Amido-sulphonic Acid.” The author 
obtains it in the form of the Ba salt, by boiling barium 
imido-sulphonate with water and boric hydrate:— 
R2.02.(S02)2NH + 2H20 = R2.02.S02 + H4N.0.S02.0H. 

A. Aronheim, “ Action of Stannic Chloride upon Ben¬ 
zene.” The vapours of the two bodies passed through a 
heated tube give SnCl2, HC1, and (CgH5)2, with no traces 
of an organic compound of tin. The process can be used 
for the preparation of diphenyl. 

W. Michler and C. Dupertius, “ Synthesis of the 
Ketones derived from Dimethyl-Aniline.” Dimethyl- 
aniline, upon treatment with COCl2, yields, according to 
the temperature, hexamethyl-triamido-dibenzoyl-benzene, 
and tetramethyl-diamido-benzophenon. The latter is re¬ 
duced with sodium-amalgam to the corresponding 
benzhydrol, the perfectly ^colourless crystals of which 
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possess the remarkable property of imparting an intense 
blue to colourless solvents—as ether, alcohol, and acetic 
acid. Benzoyl-chloride and dimethyl-aniline yield dime- 
thyl-amido-dibenzoyl-benzene, large well-formed crystals 
melting at 550. 

E. Mulder, “ On /3-Amido-propionic Acid and (3-Gu- 
anido-propionic Acid.” Improvements on the method of 
preparing /Lamido-propionic acid from glycerin, and the¬ 
oretical considerations with regard to the formula of 
/3-guan'do-propionic acid. 

H. W. Vogel, “ Methods for Detecting the Adulteration 
of Wines.” The author compares the methods at present 
in use, and proposes the use of the spectroscope for this 
purpose, adding the results of a variety of experiments. 
The presence of fuchsine is shown by its characteristic 
absorption-band between D and E. Ligustrum vulgaris 
gives bands at D and F. The colouring-matter of mallow- 
leaves is also easily detected in the same way. 

W. Michler and A. Gradmann, “ Synthesis of Organic 
Acids and Ketones by means of Carbonyl-Chloride.” 
Diethyl-aniline gives, by treatment with COCl2, diethyl- 
amido-benzoic acid, (C2H5)2N.C4H4.COOH ; and the 
chloride of this acid, by further treatment with diethyl- 
aniline, yields hexo-ethyl-triamido-dibenzoyl-benzene, and 
tetra-ethyl-diamido-benzophenon. 

A. Claus, H On Melamine Sulpho-Cyanate.” This 
compound, C3HgH6.CNSH, is obtained by heating 
NH3.CNSH at 250°; prismatic yellow crystals. 

“ On a New Method of Preparing Stearic Acid.” Ricin- 
oleic acid, Ci3H3403, gives, with HI in statu nascendi, 
iodo-stearidic acid, Cj8H33I02, a yellowish oil, and this 
upon reduction with zinc yields stearic acid. 

O. Doebner and W. Stackmann, “ Action of Bcnzo- 
Trichloride on Phenol.” The result is benzoyl-phenol, 
Cf,H5CO.C6H4OH, analogous to the synthesis of salicylic 
aldehyd with CHC13. 

H. Landolt describes the details of his arrangements 

for illustrating, by means of the magic lantern, various 

chemical reactions, such as the development of coloured 

vapours, liquefaction of gases, sublimation, crystallisa¬ 

tion, &c. 

S. Stein advocates the use of rock crystal for scale- 

beams, thermometers, normal weights, and measures of 

length. 

W. Thorner describes a simple apparatus for fractional 

distillation in a partial vacuum. 

C. Bulk describes an alteration in the construction of 

the ordinary filter-pump, by means of which the water¬ 

power can be used to produce also a forcible stream of 

air, and gives an account of a new separatory funnel, more 

easily regulated than those at present in use. 

NOTICES OF BOOKS. 

Chemical and Physical Researches. By Thomas Graham 

D.C.L., F.R.S., &c. Collected and printed for nresen- 
|[tation only. Preface and Analytical Contents by Dr. 
4' R. Angus Smith. Edinburgh : 1876. 

Thomas Graham’s faithful friends, Dr. Angus Smith and 
Mr. James Young, could hardly have ereCted a more fitting 
and lasting monument to his memory than by reprint¬ 
ing in a collected form his various papers and researches, 
hitherto scattered through a number of Transactions of 
learned societies and scientific journals, many of which 
are long since dead and forgotten, while others are not to 
be obtained in libraries out of England. The papers are 
forty-six in number, the first being his researches on 
“ The Absorption of Gases by Liquids,” contributed to 
the Annals of Philosophy, in 1826, when the writer was 
still nearly a year under age, and ending with his famous 
memoir on “ The Relation of Hydrogen to Palladium, and 
on Hydrogenium,” first published in the Proceedings of 
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the Roytal Society in January, 1869, the series thus ex¬ 
tending over a period of forty-five years. 

Thomas Graham was born in Glasgow in December, 
1805 ; studied chemistry under Dr. Hope, of Edinburgh ; 
took his M.A. degree at Glasgow University in 1826 ; and 
was made Ledturer to the Andersonian Institution in 1830, 
In 1837 he was made Professor of Chemistry at the London 
University, and in 1855 succeeded Sir John Herschel as 
Master of the Mint, a post he retained until his death in 
September, 1869. 

His working life, as far as published researches go, may 
be said to begin with his paper on “ The Absorption of 
Gases by Liquids,” published in the early part of 1826. 
The young chemist seems to have been singularly struck 
with Faraday’s experiments on the liquefaction of gases, 
and the boldness with which he asserts that gases ought 
to be regarded merely as volatilised liquids, and that in 
solution they exist in the liquid form, must have startled 
some of the more conservative of the chemists and physi¬ 
cists of half a century ago. In this article there is a fine 
piece of analogical reasoning, which augurs well for the 
boy chemist’s future powers. “ There is nothing,” he 
says, “ impossible or even surprising in the fadl of water 
at 6o° F. absorbing ammonia, muriatic acid, or sulphurous 
acid, and thereby converting them into liquids, when we 
consider that concentrated sulphuric acid heated to 6oo° F. 
will absorb and convert into liquid the vapour of water 
heated to the same degree ; that is to say, nearly 400° F. 
above its vapourising-point.” This, we believe, was the 
first time that the analogy between gases and vapours was 
so clearly and strikingly enunciated. The coolly satirical 
manner, too, in which he speaks of reputed liquids and 
gases must have been a sore trial to the temper and the 
nerves of the orthodox of that day. It is interesting to 
compare these bold generalisations with his speculations 
with regard to the passage of hydrogen through palladium 
as being the result of “ the solution of liquid hydrogen in 
the colloid metal ” (p. 290), and with the almost absolute 
certitude with which he gives the specific gravity of solid 
hydrogen, and insists on its being a white metal possessed 
of dudtility and tenacity, capable of conducting heat and 
electricity, and even possessing magnetic powers, in the 
very last research he ever published. It is a curious 
psychological phenomenon to find the same mind applying 
itself at the dawn as well as at the sunset of life to the 
selfsame task—the breaking down of the barriers between 
gases, liquids, and solids. 

Passing over several papers on “ Nitrification ” and 
other subjects, we come to his first researches on the dif¬ 
fusion of gases through each other, published in the 
Quarterly Journal of Science in 1829. In this paper he 
describes minutely his first experiments on the spontane¬ 
ous movement of gases, a subject which he afterwards 
pursued with such brilliant results up to the very end of 
his career. In this paper he consistently treats the vapours 
of water and alcohol as gases. This paper is followed by 
one on the bursting of a bladder half-filled with coal-gas 
in an atmosphere of carbonic acid, an experiment which 
seems to have led to his employing colloid septa in most 
of his subsequent researches. For the next two years he 
published but little, and apparently employed the interval 
in prosecuting his experiments on gas diffusion, and in 
deducing laws from the phenomena he observed. In 1831 
he read his great paper “On tbe Law of the Diffusion of 
Gases ” before the Royal Society of Edinburgh. Graham 
seems to have been first induced to experiment in this di- 
eCtion by an observation of Dobereiner’s, who found that 

nydrogen standing over water in a fissured bell-jar escaped 
so rapidly that the water gradually rose to several inches 
above the level of the trough. Graham apparently began 
his experiments with fissured vessels, but soon abandoned 
them for Wedgwood tubes and plaster-of-Paris plugs. The 
enunciation of the law that the velocity of diffusion of 
gases is in inverse proportion to the square root of their 
density was the most important result which Graham had 
yet obtained, and gained for him the Keith Prize before he 

had completed his twenty-fifth year. In this paper, too, 
we have the first speculation as to the part played by the 
laws of gas diffusion in regulating certain physiological 
functions. The continuous distension of the tubulae of the 
lungs and of the respiratory system of insedts is accounted 
for by the greater velocity with which oxygen passes in¬ 
wards through the colloid septa forming their walls as 
compared with the passage of the carbonic acid outwards. 
In this paper, also, we first perceive the earliest glimpse 
of his belief as an atomist:—“ My experiments . . .” 
he says, “ afford the first demonstration of the fadt that 
diffusion takes place between the ultimate particles of 
gases, and not between sensible masses.” He concludes 
by shooting a Parthian arrow at the inventors of more or 
less unfounded hypotheses by declaring that the law 
at which he has arrived is merely a description of pheno¬ 
mena, and involves nothing hypothetical. 

Passing over a paper on “ Phosphuretted Hydrogen,” 
which shows an immense amount of that patient research 
which was one of his distinguishing characteristics, we 
come to one which was read before the British Associa¬ 
tion in 1845, “ On a New Property of Gases,” which gives 
an account of his experiments on the effusion of gases into 
a vacuum, a subjedt which was much more fully treated of 
in the following year in the Philosophical Transactions, in 
which the effusion of gases into a vacuum through per¬ 
forated plates, and their transpiration through capillary 
tubes are described. These experiments, especially those 
on transpiration, presented numerous apparent anomalies, 
but the passage of gases through minute apertures into a 
vacuum appear to be governed by the general law similar 
to that regulating their diffusion. The second part of this 
paper appeared in the Philosophical Transactions lot 1849, 
the experiments therein detailed showing that the laws of 
effusion through an orifice, and of transpiration through 
capillary tubes, are different, although velocities in the 
latter case bear a constant relation to each other. His 
next work on gases is on their molecular mobility, and was 
published in the Philosophical Transactions for 1863, his 
attention in the meantime having been devoted to other 
matters. In these experiments he used plates of Brockedon’s 
compressed graphite, the pores of which are so exceedingly 
minute that they are impenetrable to a gas in mass. In 
this paper he joins Herapath in revising Dr. Bernoulli’s 
hypothesis that a gas consists of solid and perfedtly elastic 
spherical particles, which move in all diredtions, their 
velocity being different in different gases. The graphite 
plates enabled our philosopher to compare the laws of dif¬ 
fusion and transpiration with greater accuracy, showing 
more conclusively than before that they have no relation 
to each other. This paper also contained a large number 
of experiments on atmolysis, or the partial separation of 
mixed gases by diffusion into a vacuum. The tube atmo- 
lyser is also described, the diffusion tubes used being 
Dutch tobacco-pipe stems enclosed in glass tubes. The 
inter-diffusion of gases through large apertures likewise 
received considerable elucidation, the experiments showing 
that in perfedtly still air its molecules spontaneously alter 
their position, and move to a distance of half a metre in 
any diredtion in the course of five or six minutes. This, 
we believe, is the first time that the corredtness of the 
kinetic theory was placed beyond all reasonable doubt by 
adtual measurement, and the connedtion between the con- 
vedtion by gases and their molecular movement made 
apparent. Three years after (in 1866) Graham published 
his researches on the “Absorption and Dialytic Separation 
of Gases by Colloid Septa,” showing that, so to speak, 
liquids adl as carriers of gases through such media, those 
gases which are the most soluble passing through the 
quickest. These researches appear to be the outcome of 
the experiment of the inflation and bursting of a bladder 
half-filled with coal-gas in an atmosphere of carbonic acid 
before alluded to, the media used being india-rubber, var¬ 
nished silk, bladder, &c. The second part of this paper 
describes the adtion of metallic septa on gases at a red 
heat, in a series of researches instigated by those of H. 
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Sainte-Claire Deville and Troost, on the passage of gases 
through red-hot platinum and iron. In these experiments 
he showed that platinum at a red heat was more permeable 
to hydrogen even than caoutchouc at ordinary tempera¬ 
tures, other gases being almost entirely stopped. He also 
found that red-hot platinum not only transmitted hydro¬ 
gen, but actually absorbed or occluded it, retaining it on 
cooling. But the prime discovery in this paper was that 
of the wonderful force possessed by palladium of occluding 
hydrogen, which was the first step towards his theory of 
hydrogen being a metal. He also demonstrated the colloid 
nature of platinum, palladium, and other metals by show¬ 
ing that osmium-iridium, being crystalline, was incapable 
of occluding hydrogen. He also proved that palladium 
occluded hydrogen, even at ordinary temperatures, and 
that it absorbed water, alcohol, oil, and other liquids to a 
certain extent. The courageous way in which Graham 
speaks of liquid hydrogen, and of its evaporation from the 
surface of palladium foil, reminds one of his boldness in 
breaking down the distinction between gases and liquids 
in his very first paper. His subsequent idea of the exist¬ 
ence of hydrogen does not appear yet to have struck him, 
his first view being that hydrogen is occluded by palladium 
in a liquid form, the liquid gas differing little in its specific 
gravity from the hydrocarbons, and being excessively 
volatile. He also considers that in passing through the 
graphite plate of a diffusiometer hydrogen is at any rate 
partially liquefied. This paper was quickly followed by 
one on the occlusion of hydrogen by meteoric iron, proving 
that the Lenarto meteorite contained three times its 
volume of occluded hydrogen, and that it must hence have 
been extruded from a dense atmosphere of that gas. 
These researches were quickly followed by his famous 
paper on the “ Relation of Hydrogen to Palladium, and on 
Hydrogenium,” in which he announced his method of 
charging palladium with hydrogen by making the metal 
form the negative electrode of a voltaic battery. By this 
means he succeeded in making palladium absorb 936 times 
its volume of hydrogen, its density being diminished and 
its bulk increased. From various experiments he deduces 
the density of hydrogen in the solid metallic form, having 
apparently abandoned his hypothesis of a liquid. Other 
experiments showed that the compound of palladium and 
hydrogen was moderately magnetic, palladium being but 
feebly so. His reasoning on this subject is peculiarly 
close. The faCt of gaseous hydrogen not being magnetic 
is no obstacle to his theory, for, as he justly observes, 
magnetism is liable to extinction by heat. He also claims 
for it the eleCtric conductivity as well as the tenacity, duc¬ 
tility, and malleability of a metal. 

So far, Graham’s researches on gases, in comparison 
to his other labours, must be considered to be those on 
which his fame principally rests. 

In his researches on salts and solutions we seethe same 
leading idea always at work—the investigation of the 
atomic structure of matter. His discovery of the relations 
of the phosphates, and the modifications of phosphoric 
acid, did much to lay the foundations of the modern che¬ 
mical theory of polybasicity, and his investigations into 
the part played by water as a constituent of salts threw a 
flood of light on many points which had long remained 
unaccounted for. His theory of the voltaic circle, too, 
was a most brilliant one, especially that portion which ex¬ 
plained the apparent travelling of hydrogen and oxygen 
from one plate to another. In 1849 he first published an 
account of his experiments on the diffusion of liquids, 
which, although perhaps not so brilliant as those on gas 
diffusion, are none the less important in their way. As 
gas diffusion led to atmolysis, so liquid diffusion led to 
dialysis, and his division of liquids into two new classes, 
colloids and crystalloids, formed an era in the history of 
the molecular structure of bodies. He also applied his 
methodof transformation through capillary tubes to liquids, 
but his patient and laborious work in this direction bore 
but little fruit. As a piece of speculative reasoning his 
paper on the constitution of matter will always be read 

with admiration. It appears in some sort to be a confession 
of faith on the part of the writer, who asserts his belief 
that various kinds of matter possess the same ultimate 
molecule in different conditions of movement, this universal 
mobility pervading all gaseous, liquid, and solid bodies. In 
this paper we cannot help being astonished at the boldness 
and closeness of the reasoning, although some may demur 
to the conclusions drawn therein, a remark that will apply 
with equal force to his views about hydrogenium. As Dr. 
Angus Smith remarks in his excellent preface, “ Graham 
was a true descendant of the early Greeks, . . . and 
in all his works we find him steadily thinking on the ulti¬ 
mate composition of bodies.” 

Amongst his most prominent characteristics were his 
singular powers of interpreting the results of his investiga¬ 
tions ; his indomitable patience and industry in performing 
countless numbers of the most tedious experiments; his 
steady pursuit of a single objeCt—the atomic constitution 
of matter; as well as the candid courage with which he 
announced his conclusions when once he found them 
justified by his experiments. The theories of his time 
had but little influence on him, and his researches were 
conducted independently of them, his conclusions being 
always drawn from work done by himself. His mind was 
singularly free from narrowness, and his speculations are 
distinguished by a breadth of view that places them far 
above the mushroom hypotheses that are constantly 
springing up. 

An analytical table of the contents of each paper 
and a copious index will greatly facilitate the work of the 
student. Considering the general value of the book it 
seems a pity that it should have been printed for private 
circulation only. 

Dr. Angus Smith’s preface to this valuable work gives 
a succinCt account of the atomic theory from Leucippus 
to the present day, as well as a general sketch of Graham’s 
labours. 

Dr. Angus Smi h al o gives in the preface the following 
complete, though short, summary of the “ Heat and 
Kinetic Theory — 

“ We pass to the next important stage, namely, the 
motion of gaseous molecules, if not of atoms, and the 
beginning of the attempt to define it precisely. The first 
definite ideas are by D. Bernoulli. They are explained in 
his Hydrodynamics,* which, although published in Stras¬ 
bourg in 1738, were previously worked at when he was 
Professor in St. Petersburg. 

“ D. Bernoulli says—‘ The chief peculiarities of fluids 
are these: 1st, they are heavy; 2nd, they expand in all 
directions unless they are confined ; and, 3rd, they allow 
themselves to be compressed more and more, according 
to the increased force applied.’ Speaking of a vessel of 
air with a weighted cover, and which he illustrates with a 
diagram, he says—‘ So the minute bodies, whilst they im¬ 
pinge on the cover E F, keep it up by their continually 
repeated strokes, and form an elastic fluid, which expands 
itself when the weight is removed or diminished.’ ‘ We 
shall consider the corpuscles enclosed in the hollow of 
the cylinder as infinite in number, and when they occupy 
the space E C D F we shall say that they constitute the 
natural air.’ 

“ Davy and Count Rumford entered the field when this 
theory of gaseous motion was forgotten, and inaugurated 
a new theory of heat founded on molecular activity. That 
heat is immaterial was no rare opinion last century, or 
since Lord Bacon spoke of it as motus et nihil aliud. 
However, atomic motion ceased from the time of Rumford 
to be a vague idea. Davyf spoke definitely when, without 
calling in the aid of forces, he supposed that in solids the 
particles are in a vibratory motion, the particles of the 
hottest bodies moving with greatest velocity and through 
the greatest space; that in fluids and elastic fluids, be- 

* Danielis Bernoulli, Joh. Fil., Med Prof. Basil. Hydrodvnamica, 
sive de viribus ct motibus Fluidorum Commcntarii (Argentorati, 1738), 
p. 200. 

t “ Collected Works," vol. iv., p. 67. 



Chemical News, | 
Jan. 26,1877. J Steel Analysis. 43 

sides the vibratory motion, which must be considered 
greatest in the last, the particles have a motion round 
their own axes with different velocities, the particles of 
elastic fluids moving with the greatest quickness; and 
that in ethereal substances the particles move round their 
own axes and separate from each other, penetrating in 
right lines through space. Temperature may be conceived 
to depend on the velocity of the vibrations, increase of 
capacity on the motion being performed in greater 
space, &c. 

“ This is evidently the work of Rumford and Bernoulli, 
with additions after passing later through an original and 
powerful mind. 

“ We may take the next step to Herapath.* At p. 15, 
vol. i., he says :— 

“ ‘ Theory of Gases.—From these considerations it fol¬ 
lows that if a number of small bodies be inclosed in any 
hollow body, and be continually impinging on one another 
and on the sides of the inclosing body; and if the motions 
of the bodies be conserved by an equivalent adion on the 
sides of. the containing body, then will these small bodies 
compose a medium, whose elastic force will be like that 
ot air and other gaseous bodies; for if the bodies be ex¬ 
ceedingly small, the medium might, like any aeriform 
body, be compressed into a very small space; and yet, if 
it had no other tendency than what would arise from the 
internal condition of its atoms, it would, if left to itself, 
extend to the occupation of a space of almost indefinite 
greatness. And its temperature remaining the same, its 
elasticity would also be greater when occupying a less, 
and less when occupying a greater space ; from a com¬ 
pressed state the number of atoms striking against a given 
portion of the containing vessel must be augmented, and 
the space in which the atoms have to move being less, 
their motions or periods must be shorter, and the number 
of them in a given time consequently greater; on both of 
which accounts the elasticity is greater the greater the 
compression. Besides, when other things are the same, 
the elastic force augments with an augmentation of tem¬ 
perature and diminishes with a diminution ; for an increase 
of temperature, according to our theory, must necessarily 
be attended with an increase of velocity, and therefore 
with an increase in the number of collisions.’ 

“ Joule took up the subjed immediately after Herapath, 
and saysf—‘.Since the hypothesis of Herapath, in which 
it is assumed that the particles of a gas are constantly 
flying about in every diredion with great velocity, the 
pressure of the gas being owing to the impadt of the par¬ 
ticles against any surface presented to them, is somewhat 
simpler. I shall employ it in the following remarks on 
the constitution of elastic fluids,’ &c. Dr. Joule conti¬ 
nued the subjedt, and introduced it into the region of ex¬ 
periment and observation, or, in other words, to the 
science of modern times. J Joule might have added that 
the view he adopted is not only in accordance with the 
known laws of the elasticity of gases, but conforms to the 
ratio of the specific heats of gases. The mathematical 
development continued to make progress in the hands of 
Clausius, Clerk Maxwell, Holtzman, and others, taking 
us to new fields, and outside the region of Graham’s 
adivity.” 

CORRESPONDENCE. 

THE CHEMICAL SOCIETY. 

To the Editor of the Chemical News. 
Sir,—The interesting and suggestive letter from Captain 
Marshall Hall, which appeared in the Chemical News, 
vol. xxxv., p. 19, deserves attentive consideration from all 
Fellows of the Chemical Society. 

* “ Mathematical Physics,” &c., by John Herapath. 2 vols., 8vo. 
1847. 

+ Memoirs of Lit. and Phil. Soc. of Manchester, vol. iv„ 1851, p. in. 
t See “ Math. Physics,” vol. i., p. 264. 

An opportunity seems now to beat hand for raising the 
Society to a place of distinction commensurate with the 
true value of chemical science. We see rising indications 
of a removal of the veil which has too long concealed 
these proportions. It begins at length to be apparent 
that the future place of nations will be determined by 
original research and not by exalted classical attainments. 

When recently in the tomb of Agamemnon, at Mycenae, 
were found the attenuated remains of a tall Trojan 
monarch with golden mask and diadem, chemical know¬ 
ledge suggested an alcoholic solution of gum juniper by 
which the frail strudure was preserved.—I am, &c., 

G. A. Keyworth. 
Hastings, January 16,1877, 

STEEL ANALYSIS. 

To the Editor of the Chemical News. 

Sir,—The writer of the article “ On the Estimation of 
Phosphorus by the Phospho-Ammonio-Molybdic Salt,” 
&c., in the Chemical News (vol. xxxv., p. 1), and on the 
“ Calculation of Chemically Combined Carbon,” &c. 
(vol. xxxv., p. 17), while recommending “ improvements,” 
gives no proof of his statements any further than his own 
authority, and as I feel it my duty to protest against his 
dedudions and methods of working, I may perhaps be 
permitted a little space in your journal to criticise the 
articles referred to. 

With regard to the article on the ‘‘Estimation of Phos¬ 
phorus,” &c., he objeds to Eggertz’s method for three 
reasons. I may dismiss his first reason. 

2. Because “ a certain quantity of the yellow precipitate 
is dissolved and passes through the filter with the solu¬ 
tion.” If such is the case the objedion applies equally to 
his own “ improvement,” as he must wash the yellow pre¬ 
cipitate free from iron, or use citric or tartaric acid to 
prevent the iron from being precipitated. 

3. “ Because the precipitate is slightly soluble in 
acidulated water;” and, secondly, ‘‘because a small 
quantity of the acid always remains on the filter, from 
which the filter, when dried is always a little rotten.” 

With regard to the first part of this objedion, it also 
applies to his own method, that is, assuming for the sake 
of the argument that it is sen. objedion. The difficulty of 
the rottenness of the filter can easily be got over by 
simply washing the precipitate on to a small w.eighed 
capsule, evaporating to dryness, and weighing; a very 
common proceeding, and one which I think ought to 
suggest itself to anybody, and I scarcely think that Prof. 
Eggertz claims the weighing on the filter as an essential 
part of his process. 

With regard to his “ method ” it has all his objedions 
to the molybdate process, with none of its advantages. 
By using 1 grm. (as he recommends) of the iron or steel a 
very small precipitate is got, which renders the process 
quite unfit for determining small quantities of phosphorus. 
In a Bessemer steel, for example, containing o’l per 
cent-P (rather a high percentage), the precipitate of 
Mg2P207 would weigh 0-0039 grm., a fad which chemists 
who have such work to do will quite appreciate. 

M. Kern also makes a mistake when he says that the 
ignited precipitate (Mg2P2CL) contains 13-51 per cent P ; 
I think 27-92 per cent is the proper figure. 

With regard to his article on the “ Calculation of the 
Percentage of Chemically Combined Carbon,” &c., his 
whole improvement consists in diluting a solution of 
o*i grm. of a standard steel containing 0-31 per cent 
carbon to 8 c.c. (why 8 c.c. ?), and then explaining how 
the value of each c.c. is to be calculated. Thus— 

-I am, &c., 

Q’31 
8 

= 0*0038 per cent of carbon. 

Sheffield, January 16 1877. 
William Galbraith, F.C.S. 
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CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, de VA cade'.nie 
des Sciences. No. i, January 3, 1877. 

Cause of the Movement of the Radiometer.—MM. 
Bertin and Garbe.—There has been a prolonged discussion 
on the question whether the disks of the radiometer re¬ 
volve in virtue of the diredt adtion of the calorific or 
luminous source, or if their movement was produced by 
the air enclosed in the apparatus. M. Schuster was the 
first who made the important remark that if the cause of 
the movement was internal the case, if suspended, ought 
to turn in a direction contrary to the disks, which he has 
indeed demonstrated. But Mr. Crookes having obtained 
a contrary result,* we wished to know the truth, and have 
therefore undertaken the experiments which we now de¬ 
scribe to the Academy. 

Efflux of Mercury from Capillary Tubes.—M. E. 
Villari.—The quantity of mercury which flows in a second 
of time is proportional to the pressure under which the 
efflux takes place, to the fourth power of the radius of the 
tubes, and inversely proportional to the length. 

Rotatory Power of Mannite and its Derivatives._ 
M. G. Bouchardat.— 1 he author finds that mannite 
possesses a specific rotatory power, which is augmented 
whenever mannite enters into a composition, such as the 
formation of ethers, or when it is dissolved in water 
charged with boracic acid, borax, caustic soda, and some 
other salts. 

Researches on Melezitose.—M. A. Villiers.—Not 
suitable for abstra<5tion. 

Action of Sulphate of Lime on the Alkaline Sul¬ 
phates. —M. A. Ditte.—The sulphate of lime combines 
with the sulphates of potassa and of rubidium, forming 
double salts. With the sulphate of soda a similar double 
salt is formed on more prolonged contact, whilst with the 
sulphates of soda, lithia, magnesia, and thallium no double 
salts are formed, even after contact prolonged for several 
months. 

Camphor of Patchouli.—M. J. de Montgolfier.— 
This compound has the composition indicated by the for¬ 
mula C30H26O2, and is therefore an isomer of the cam¬ 
phor of cubebs, and belongs to the type of the hydrates 
derived from the carbides, (CI0H8) «. 

Rcimann's Farbcr Zeitung. 
No. 42, 1876. 

A new colour has been introduced into the market under 
the name ofnapolin or nopalin. Some of the samples are 
said to consist of eosin, and others of a cochineal. 

The Indian (Japanese ?)dressing for textile materials 
known as Hai Thao is sold now in Paris at 6i francs per 
kilo. 

There is an article by M. Glanzmann (Bull, de la Soc. 
Ind. de Rouen) on the patent colours of Croissant and 
Bretonniere, which are now also manufa&ured by Poirrier 
and Co. under the name of Cachou de Laval. For printing 
purposes these colours are not well adapted. In dyeing, 
to obtain a certain tone it is requisite not merely to use 
the same weight of colour to the same quantity of goods, 
but to keep the dye-bath always at the same degree of 
concentration. Darker shades are obtained when the 
goods, after dyeing, are passed through dilute nitric acid 
instead of through chromate of potassa. 

NOTES AND QUERIES. 

No. 2, January 8, 1877. 

Does Ozone Combine with Free Nitrogen in Pre¬ 
sence of Alkalies to form Nitrous Compounds anc 
Nitrates ? -M. Berthelot.— The vie"\v that ozone combine: 

nitr0?en at ordinary temperatures, in presenci 
of alkalies, foiming nitrous compounds, is very generally 
maintained, on the authority of Schoenbein (“ Deukschrif 
fiber das Ozon,” p. 16; Basle, October, 1849), and i 
considered as one of the principal sources of natura 
nitrification.. M. Berthelot has verified the observation 
of Schoenbein on the formation of nitrous compound: 
during the. slow oxidation of phosphorus in contad 
with the air, but he has not succeeded in proving tin 
oxidation of free nitrogen by ozone in presence of alkalies 

Decomposition of Urine, with reference to the 
Recent Communications of Dr. Bastian. — MM 
Pasteur and Joubert.—A continuation of the controversy 
on abiogenesis. 

r.O|?^erVat*0ns on Internal Structure rof one o 
the Masses of Native Iron from Ovifak.— M. Daubree 

• * rc.ons‘ders ^ st’M doubtful whether the native 
iron of Ovifak is of a cosmic or of a terrestrial character 

Determination of the Polar Distance in Magnets 

ful abridgment* ^ mathematical paper, incapable of use 

Experiments on the Coagulation of Fibrin.—M. A 
Schmidt. -The coagulation of fibrin in certain liquids o 
the animal economy is due to the presence of an albu 
minoid substance, which, from a chemical point of view 
closely approaches the fibrino-plastic substance. 

°f ^eat on Voltaic Circuits completed b* 1 
an Electrolyte.—M. W. Hellesen.—Not suited for ab 
stradtion. 

n err°r‘ Srookes’s experiment on the rotation of th 
glass case of a magnetic radiometer, described to the Royal Society 
March 30,1876, corroborated Dr. Schuster’s views. 

Tetrachloride of Carbon.—How is the tetrachloride of carbon 
made, and for what is it used. I notice by your advertising columns 
that this substance is largely advertised, and I infer that its produc¬ 
tion must be considerable. It cannot be made like the other chlorides 
of carbon, by the aCtion of sunlight on chloric ether or other analogous 
substances, as the process would be too slow and too expensive. I 
think it must be made by the aCtion of dry chlorine on incandescent 
coke, or in some such way. In the Jaliresbericht der Chemie I find its 
formula, but not the method of preparation; the formula given is 
(C.CI3)Cl, or (C.C14). I saw a short time since in your columns an 
abstradt of a patent specification, in which was specified the use of 
this substance to make non-drying oils dry in varnishes (which, by 
the wray, I do not think possible); but that set me thinking about it. 
I inquired of the editors of the Scientific American (the only question 
I ever asked from them), and they could not answer. An answer 
through your columns will oblige.—C. (Dayton, U.S.A.). 

Pig-Iron Containing Manganese.—Can any reader of the 
Chemical News favour me with the following information regarding 
the metallurgy of manganiferous pig-iron:—In smelting mangani- 
ferous iron-ore, is there any definite relation between the amount of 
manganese in the iron produced and the amount of Mn in the slag ac¬ 
companying it, and if so what are the usual proportions ? If a certain 
iron-ore containing no manganese yields 35 per cent Fe, and 45 per 
cent slag, what percentage of manganiferous haematite, containing 
about 10 per cent Mn and about 50 per cent Fe, must be added in 
order to produce a pig-iron containing 1 percent manganese.—Ferro¬ 
manganese. 

Milk Analysis.—The examination of milk has become a matter o^ 
great importance to society, and chemists are continually called upon 
to report the relative amounts of butter and other constituents which 
this valuable article contains. The following method has been found 
to yield very reliable results for the determination of fat. A quantity 
of milk, from 10 to 12 grms., is weighed in a small porcelain basin, 
evaporated to dryness on a water-bath, and the residue very carefully 
transferred to a tube (closed at one end) of hard combustion glass, 
about 10 inches long, and | of an inch in diameter. The basin is 
rinsed several times with ether, and poured into the tube, which is 
closed with a tightly fitting cork, and the thumb closely pressed upon 
it. The tube is then placed in water, the temperature of which is 
sufficiently high to raise the etherial solution to its boiling-point, and 
the contents are briskly shaken for a few minutes ; when cool, the 
solution is filtered into a weighed platinum dish, and the residue again 
treated in a similar manner. I have found that after three treatments 
of this kind, not a trace of fat remains in the residue. The dish con¬ 
taining the solution is placed in warm water, and gently evaporated, 
finally transferred to a water-bath, and heated until weight remains 

. constant. In four determinations of fat by the foregoing method 3*24, 
I 3*23, 330, and 3‘3X per cent respectively were obtained.—J. Snell. 
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ON THE QUANTITATIVE DETERMINATION 

OF NITRIC ACID BY INDIGO. 

By ROBERT WARINGTON, 

The determination of nitric acid by means of a solution 
of indigo is a method possessing the great advantages of 
speed, simplicity of execution, and ability to measure ex¬ 
tremely minute quantities of the substance sought. The 
method is already in constant use by several English 
chemists, and the recommendation of it in the new edition 
of Sutton’s Volumetric Analysis, and especially the 
very satisfactory series of test experiments contributed by 
Mr. W. Thorp, will doubtless lead to an extensive trial of 
it by many chemists. As the method has recently been 
examined with some care in the Rothamsted Laboratory, 
it will perhaps save time and trouble to other investigators 
if a short account is given of the results obtained. 

There are two somewhat distinct methods of employing 
indigo for the determination of nitric acid—that of Bous- 
singault, in which hydrochloric acid is the medium of the 
reaction, and that originated by Marx, in which sulphuric 
acid is employed. Boussingault’s method is given in full 
in his Agronomie, Chiniie agricole et physiologic, 
ii., 244, published in 1862. As this work is probably in¬ 
accessible to many chemists, it will be well to commence 
with a brief account of Boussingault’s method, more es¬ 
pecially as no reference is made to it by Marx, or by any 
of the German writers following him. 

In Boussingault’s method 2 c.c. of the nitrate solution 
to be examined are placed in a test-tube, a drop or two of 
solution of indigo added, and then J c.c. of pure hydro¬ 
chloric acid ; the whole is then heated. As the colour of 
the indigo disappears more is added. When the colour 
ceases to fade, the liquid in the test-tube is concentrated 
by boiling. If concentration fails to destroy the blue or 
green colour, another \ c.c. of hydrochloric acid is intro¬ 
duced. The reaction is completed when neither concen¬ 
tration, nor fresh addition of hydrochloric acid, destroys 
the excess of indigo present. The colour produced by a 
small excess of indigo is a bright sap-green : this tint is 
the final reaction sought. The small excess of indigo 
necessary to produce a green colour is deducted in every 
experiment. 

It is evident that in Boussingault’s method it is ad¬ 
visable to use as small a bulk of indigo solution as is 
consistent with an accurate determination of the quantity 
employed, the concentration in the test-tube will else 
become tedious. Boussingault employs three indigo so¬ 
lutions of decimal strengths : their values are determined 
by experiments with pure nitre. 

The largest amount of nitric acid Boussingault deals 
with is about o’Oi6 grm. ; the smallest quantity that can 
be distinctly determined is 0-00000054 grm. The error in 
a determination may apparently sometimes amount to 
5 or 6 per cent of the nitrate present, but with proper care 
will generally be considerably less. 

Boussingault early discovered that the presence of cer¬ 
tain kinds of organic matter was fatal to the accuracy of 
the determination. If sugar, dextrin, or gelatin were 
present, the results found were far too low, the oxidising 
power of the nitric acid being exerted on these as well as 
on the indigo. On the other hand, citric, tartaric, acetic, 
and oxalic acid were without effedt: ammonium salts, 
also, had no influence. The organic matter of rain-water 
had a marked effedt, and nitrates intentionally added to 
rain-water could not be determined with accuracy, the 
result being far too low. Boussingault found that he 
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could meet this difficulty by distilling the mixed nitrate 
and organic matter with bichromate of potassium and 
sulphuric acid, the distillate containing the whole of the 
nitric acid free from organic matter. Nitre mixed with 
ten times its weight of sugar was thus satisfactorily deter¬ 
mined. With nitrogenous organic matter the bichromate 
did not succeed equally well, a part of the organic nitro¬ 
gen being converted into nitric acid, and the result being 
consequently too high. Boussingault then tried distilla¬ 
tion with peroxide of manganese and sulphuric acid. 
This plan gave good results in the presence of moderate 
amounts of organic matter, whether nitrogenous or not; 
but with large quantities of sugar the results were not so 
good as with bichromate. Distillation with peroxide of 
manganese and sulphuric acid was the method finally 
adopted by Boussingault. It is performed in a very small 
retort half-filled with broken glass, x grm. of the per¬ 
oxide and 1 c.c. of oil of vitriol are introduced, with a few 
cubic centimetres of the nitrate solution ; distillation is 
carried on till white fumes appear; 2 c.c. of water are 
then added to the contents of the retort, and distillation 
resumed : the rinsing with 2 c.c. of water is again re¬ 
peated. 

If chlorides are present, free chlorine would be pro¬ 
duced during the distillation with manganese, and be 
reckoned as nitric acid in the titration with indigo. If 
chlorides are in considerable quantity they are to be re¬ 
moved before distillation, by treatment with silver, &c. - 
but if the amount is small they need not be removed : the 
distillate is in this case treated with a little ammonia, and 
brought to boiling for an instant; free chlorine is then 
immediately destroyed. 

Such is Boussingault’s method, which he has largely 
employed in his numerous investigations : it is used by 
several French chemists, but has not met with any general 
adoption. 

The second indigo method is that originated by Marx 
and published by him in 1868 (Zeitschr. /. [anal. Chem.\ 
vii., 412). Fie mixes the nitrate solution with twice its 
volume of oil of vitriol, and then quickly runs in a solu¬ 
tion of indigo from a burette till a small excess of indigo 
is present. Numerous investigations of this method 
have appeared in Germany ; the principal are by Tromms- 
dorff, Goppelsroeder, and Bemmelen. A form of this 
method has been recently recommended by Sutton as 
already mentioned. As this method promised greater 
speed and simplicity than that adopted by Boussingault, 
it is the one which has been lately examined at Rotham¬ 
sted. 

The amount of indigo that is oxidised by a nitrate 
mixed with oil of vitriol depends on a great variety of 
circumstances. Instead of describing what different in¬ 
vestigators have said on this subject, it will be simpler to 
enumerate in order the various points brought out in the 
present series of experiments, and merely refer from time 
to time to the statements of other observers. 

In all the following experiments the indigo employed 
was a filtered solution of so-called “ indigo-carmine.” 
The nitre solution was of the strength recommended by 
Sutton (10 c.c. = o-oioii grm. KN03), unless the contrary 
is stated : 10 c.c. of this solution was the volume used 
in each experiment. The oil of vitriol was pure distilled 
acid. 

I. The maximum amount of Indigo is consumed only when 
a sufficiency of Indigo is present with the Nitrate 
before the addition of Oil of Vitriol. 

If a nitrate solution is treated with a proper volume of 
oil of vitriol, and indigo immediately run in from a bu¬ 
rette till an excess is present, and a second experiment 
be afterwards made in which the nitrate solution and the 
measure of indigo just consumed are first mixed, and the 
same volume of oil of vitriol added as before, it will be 
found that the indigo is now quite insufficient, though all 
the volumes remain the same as in the first experiment. 

; When, by successive trials, the maximum amount of 

Quantitative Detevnunation of Nitvic Acid by Indigo. 
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indigo oxidisable by the nitrate has been ascertained, it 
will be found far larger than that shown in the first expe- 

nlThis*fa& is fully recognised by Bemmelen. He states 
that the amount of indigo required, when added after the 
nitrate is mixed with oil of vitriol, is only about one-half 
the maximum quantity of indigo oxidisable by the nitrate. 
No definite proportion can, however, be fixed, as the 
volume of indigo used under the first named conditions 
is greater the quicker the operation is conduced. 

The small amount of indigo consumed when the indigo 
is run from a burette into the mixed nitrate and sulphuric 
acid is not owing, save in small part, to the cooling of the 
mixture • nor by keeping the mixture for some time at a 
hmh temperature can any considerable further quantity of 
indigo be oxidised. These fads were ascertained by 
placing the flask in which the experiment was made in a 
bath of melted paraffin, kept at a temperature of 1250 to 
1 _o° C. The simplest explanation of the fads is to sup¬ 
pose tliat nitric acid is lost on mixing a nitrate solution 
with oil of vitriol, and that therefore the full oxidising 
power of the acid is only ascertained when an excess of 
indigo has been present from the beginning. It seems 
questionable, however, whether the loss of nitric acid can 
in weak solutions be so considerable as to account fully 

for the phenomena observed. ... r 
In the results hereafter mentioned the quantity of 

indigo consumed will always be the maximum, ascertained 
in each case by a series of approximating experiments, in 
which the whole of the indigo was added before the oil of 

vitriol. 

II. The amount of Indigo required depends greatly on the 
proportion of Sulphuric Acid present, and within 
certain wide limits the amount of Indigo is less as 
the proportion of Sulphuric Acid is greater. 

This rule will be made at once evident by giving the 
results of a single series of experiments, in which the 
maximum amount of indigo oxidised by a fixed quantity 
of nitrate was ascertained for various proportions of 

sulphuric acid:— 

Nitre Indigo Oil of Vitriol for 

Solution Solution 1 Vol. of Mixed 

taken. required. Nitre and Indigo. 

10 C.C. 11*30 c.c. I 

10 „ 10*40 „ 

10 ,, 975 » 

10 „ 8*90 „ 2 

It appears from these figures that the largest amount of 
indigo was oxidised when an equal bulk of oil of vitriol 
was added to the mixed nitre and indigo solutions, and 
that when the proportion of oil of vitriol was raised to 
twice this quantity only about 79 cent of the in¬ 
digo previously required was oxidised. I he larger, in 
fad, was the proportion of oil of vitriol, the smaller was 

the quantity of indigo consumed. 
This fundamental law is not mentioned in any of the 

published investigations I have seen ; the pradical con¬ 
clusion therefrom, that the same proportion of sulphuric 
acid must be present in all comparative experiments, is, 
however, partially stated by Sutton. 

The fads described under this and the preceding sedion 
plainly show that the method of running indigo from a 
burette into a nitrate solution mixed with a fixed quantity 
of sulphuric acid can never yield reliable results. In this 
mode of working, originally proposed by Marx, and still 
employed by some chemists, the amount of indigo used 
is never the maximum quantity which the nitric acid 
could oxidise, and depends much on the quickness of the 
operator. The result must also be too low or too high, 
according as the quantity of nitric acid present is below 
or above that taken when the indigo was standardised. 
For it is clear that if less nitric acid is present, less 
indigo will be employed than was used in standardising; 
the proportion of sulphuric acid in the experimental mix¬ 

ture will therefore be greater ; and we have just seen 
that if the proportion of sulphuric acid is increased, less 
indigo is consumed by each unit of nitrate. 

It further follows, from the above law, that to obtain 
accordant results it is necessary that the oil of vitriol 
should always be added to the mixed nitrate and indigo 
solutions in a perfectly uniform manner. If any consider¬ 
able part of the reaction takes place in the presence of 
less acid than the final proportion, as will be the case 
when the acid is gradually mixed, more indigo may be 
oxidised than properly belongs to the proportions used. 
On the other hand it is easy, by postponing mixing for 
a few seconds after adding the acid, to obtain low results, 
a considerable part of the reaftion then taking place on 
the surface of the oil of vitriol, and consequently in the 
presence of a great excess of acid. The aim should be to 
effeft the mixture in every case as completely and speedily as 
possible. Thebest modeof mixingis that recommended to 
me by Mr. W. Thorp. The nitrate and indigo are placed in 
a wide-mouthed flask of about 150 c.c. capacity. The 
measured quantity of oil of vitriol is placed in a test-tube 
or cylinder. The contents of the cylinder is then rapidly 
transferred to the flask, and the whole at once shaken. 
Irregularities of manipulation have their greatest influence 
when the nitrate solution is strong, and the reaction there¬ 
fore immediate; errors (of deficiency) occur most readily 
when a small proportion of acid is used. 

I am quite unable to explain why the presence of an 
excess of sulphuric acid diminishes the oxidising power 
of the nitric acid present. Sulphuric acid appears, how¬ 
ever, to aft in the same way with free chlorine, much 
more chlorine water being required to decolourise indigo 
in the presence of sulphuric acid than in its absence. 

III. The full amount of Indigo is consumed only when 
the temperature of the mixture remains sufficiently 
high during the reaction. 

This faft is abundantly recognised by all writers on the 
subjeft. Marx and Trommsdorff mention ioo° as the 
minimum temperature of the reaftion ; Fischer, no°; 

| and Sutton, 120°. The heat necessary for the reaftion is 
produced by the addition of the oil of vitriol to the solu¬ 
tion. According to Sutton, the addition of i\ volume of 
oil of vitriol will produce a temperature of 1350 to 140°: 
this is true if the oil of vitriol be of full strength, and the 
reagents at summer temperature. A small diminution in 
the strength of the acid makes, however, a decided differ¬ 
ence in the temperature attained. The greatest heat is 
produced when i£ volume of oil of vitriol is employed ; 
with 2 volumes the heat is slightly less, and with only 
1 volume is somewhat further diminished. 

Experiments were made on the effeft of maintaining a 
full temperature by placing the flasks, immediately the oil 
of vitriol had been added, in a paraffin-bath of 120°: it 
was found that no more indigo was required as a result of 
such treatment, except in cases where the change of tint 
was not completed for more than half a minute. Such 
instances will only occur when working with very dilute 
solutions of nitrates, or in a room of low temperature, or 
with sulphuric acid deficient in strength. When this 
tardy reaftion is manifested the temperature of the 
flask must be artificially sustained, or the results will be 
too low. A bath of chloride of calcium may be employed 
instead of paraffin. 

IV. The Tint of Final Reaction. 

The tints obtained differ somewhat according to the pro¬ 
portion of sulphuric acid used, the mode in which it is 
added, and other circumstances : the presence of chlorides 
also affefts the colour. 

When the indigo solution is freshly prepared, 1 volume 
of oil of vitriol employed, the nitre solution of Sutton’s nor¬ 
mal strength,and the acid suddeniy added, the tint belonging 
to an excess of nitric acid is a deep reddish colour; with 
more indigo this darkens to a dull brown,and with still more 
indigo becomes greenish. Bemmelen has rightly stated 
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that the excess of indigo commences with the brown 
stage. If the brown solution is poured into several times 
its volume of water, the colour immediately changes to 
green. This treatment with water is a very convenient 
method of ascertaining the final reaction. 

When 2 volumes of oil of vitriol are employed, the tint 
due to excess of nitrate is less deep and red than with 
1 volume of acid, and approaches a dark sherry colour; 
with more indigo this passes through the brown and green 
stage. The brown, green, and superior tints, when poured 
into water, yield green for an instant only, the colour 
quickly passinginto cinnamon. The cinnamon solution thus 
obtained is capable of decolourising a rather considerable 
quantity of indigo. It will be recollected that with 
2 volumes of oil of vitriol far less indigo is oxidised than 
when a smaller proportion of sulphuric acid is used : it 
would appear that with 2 volumes of acid some lower 
oxide of nitrogen remains in solution, and on the addition 
of water becomes capable of destroying indigo. 

With an intermediate proportion of oil of vitriol 
(11 volumes) the tints are similar to those with 2 volumes, 
but more feeble in intensity; the brown tint and the tints 
superior to it change to green on dilution. 

With very weak solutions of nitre the tints obtained 
with 1 volume of oil of vitriol are similar to those yielded 
by stronger solutions ; the brown is changed into a dis¬ 
tinct green on filling up the flask with water. With 1J vol¬ 
ume of acid the final tints are feeble and unsatisfactory. 
With 2 volumes of acid the tints produced are much 
deeper than with ij volume; the indigo and blue are 
specially intensified. 

The best plan seems to be to adopt the brown tint 
whenever possible as the point of final reaction, or, more 
exactly, that particular brown tint which yields a distinct 
yellowish green on dilution. In all exaCt work a check 
experiment should be made with rather less indigo than 
that yielding this green tint, to make sure that no smaller 
amount of indigo will produce a similar reaction. Work¬ 
ing with 2 volumes of oil of vitriol, the green tint produced 
by dilution must generally be dispensed with ; but if the 
eye has been educated to the particular shade of brown 
which yielded green in the former cases, it will be able to 
discriminate this tint with fair accuracy without dilution. 
In the case of weak solutions the eye can be helped by 
transferring the contents of the flask to a cylinder. 

In the case of experiments with 1 volume of oil of 
vitriol, the tint, whether in strong or weak solutions, soon 
reaches a definite point, beyond which no further change 
occurs. But with ij or 2 volumes of acid the tint conti¬ 
nues to change slowly (especially in dilute solutions) after 
the first main reaction is over ; if, therefore, definite re¬ 
sults are wanted, it is quite necessary to time the experi¬ 
ment, and to take that as the final tint which is observed 
at a fixed interval after pouring in the oil of vitriol. I 
have taken two minutes as the period to elapse before the 
tint is recorded, but, except in the case of weak solutions, 
one minute would suffice. 

The determination of the final reaction is undoubtedly 
one of the weak points of the method, but with care and 
practice the difference between similar experiments need 
scarcely exceed 1 per cent in the case of moderately 
strong solutions (i*o to of5 grm. of nitre per litre), and 
with weak solutions (o’25 to o*io grm. per litre) should not 
be greater'than 2 or 3 per cent, supposing that in each 
case an indigo of appropriate strength is employed. 

A few experiments have been made with an indigo so¬ 
lution prepared by dissolving sublimed indigotine in 
sulphuric acid. With this solution the colour produced 
by an excess of nitrate is much less deep than with a 
solution of “ indigo-carminethe tint is golden and not 
red, and passes into bright green without an intermediate 
brown stage. The colour reaction with this indigo solution 
is very sharp. 

To be continued.) 

ON THE 

DETERMINATION OF THE AMOUNT OF 

MORPHIA PRESENT IN OPIUM. 

By E. F. TESCHEMACHER, F.C.S., &c. 

In placing in the hands of Chemists one more process for 
determining the amount of Morphia present in Opium, it 
must not be assumed that the labours of my predecessors 
in this field have been ignored or disregarded by me. 
Most gladly would I have adopted any one of these numer¬ 
ous processes had it, on trial, afforded similar, definite 
and reliable results in the amount and purity of the mor¬ 
phia obtained. That these processes fail to yield satis¬ 
factory results when they are based on sound methods of 
procedure, is, to my mind, due, partly to the authors 
having failed to describe and insist on the necessity of 
following each and every step, however minute, of their 
process; and, partly, to their having, too readily, jumped 
to the conclusion of the excellence and certainty of their 
methods, without painstaking and long-continued investi¬ 
gation of the subject, and repeated reviewal and testing of 
every discernible or probable source of error. 

On the first of these grounds, I claim the indulgence of 
all who may take an interest in the subject, for the many 
minute directions and explanations I shall feel it to be re¬ 
quisite to place before them ; and as to the second I would 
assure them that the process described is but the outcome 
and result of very numerous experiments, the details and 
conditions of which have been changed and modified, as 
frequent practice for some years past proved to be advisable 
or necessary ; so that the method as now worked out and 
described, but slightly resembles the process in its in¬ 
ception. 

Amongst the conditions requisite to success in deter¬ 
mining the amount of Morphia present in Opium, are :— 

I. The avoidance of the use of Alcohol to extract the 
Morphia from the Opium. This rule leads at once to the 
rejection of very many facile and seemingly excellent 
methods; and the reason for its adoption is, that Alcohol 
dissolves the whole of the Narcotin as well as the Morphia 
present in Opium, and that, in practice, it is very difficult 
if not impossible to separate the whole of the Narcotin 
under such conditions from the morphia; so it is essential 
that the greater part of the Narcotin should remain undis¬ 
solved in the refuse of the opium and never pass into solu- 

II. The separation of the Meconic acid. This should 
be effected at an early stage of the process, so as to pre¬ 
vent the formation of a basic meconate on precipitation 
of the Morphia, which is very apt to occur unless all the 
Meconic acid is separated in the first instance. 

The other conditions are rather details of the process 
than definite maxims, and are better included in the de¬ 
scription of the method than apart from it. 

Two special reagents are required in this process. The 
one prepared by mixing 1 part of solution of ammonia 
sp. gr. o-88o with 20 parts of methylated alcohol, or of 
unmixed alcohol, and digesting in this mixture a large ex¬ 
cess of Morphia for several days, with frequent agitation, 
so as to saturate it with Morphia. This may then be 
filtered for use when it will contain 0*33 per cent of Mor¬ 
phia, and for convenience sake may be termed “ Morphiated 
Spirit.” The other is, Water saturated by frequent and 
long continued agitation with excess of Morphia and then 
filtered, which may in its turn be called “Morphiated 
Water,” containing 0^04 per cent of this alkaloid. _ It must 
be assumed that the sample of Opium to be examined has 
been properly drawn, and prepared by kneading and rolling 
together in a cool place ; but this is best left to a skilled 
sampler, who is known to be competent to and careful in 

his work. 

Process. 

1000 grains of Opium are macerated for twelve to twenty 
hours in about 4000 grains of cold distilled wafer, together 
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with 300 grains of Acetate of Lead, stirring the mixture 
from time to time. This separates the Meconic acid as 
Meconate of Lead, whilst the Morphia is dissolved in the 
Acetic acid set free. 

After this maceration the Opium may be readily ground 
in a mortar to a paste and so much more cold distilled water 
added, rinsing the pestle and mortar with successive por¬ 
tions of it, as to fill with the mixture a measure =20,250 
grains of distilled water: experience has shown that the 
space occupied by the insoluble matters measures from 200 
to 300 grains, so that the limitof possible error by averaging 
and allowing 250 grains for the insoluble portion amounts 
to 0*05 per cent in Opium containing 10 per cent of Mor¬ 
phia. The mixture is to be filtered and 15,000 measured 
grains, =750 grains of opium, of the clear solution are to 
be evaporated to an extract on a water-bath, and this re¬ 
sidue to be drenched with 3000 grains of boiling alcohol 
or methylated spirit, and the whole digested together with 
frequent stirring, for about ten minutes. This separates 
the gum, &c., of the opium, which is insoluble in alcohol, 
and so far frees the solution of Morphia from impurity. At 
this stage of the process it is well to ^et rid of the excess 
of lead-salts, and for this end sulphuric acid is preferable 
to sulphuretted hydrogen ; so much diluted sulphuric acid 
as may be equal to 30 grains cf Oil of Vitriol will almost 
always be sufficient for this purpose, any excess of acid 
being converted into sulphate of ammonia by the subse¬ 
quent addition of so much solution of ammonia as shall 
be equivalent to the 30 grains of oil of vitriol, thus forming 
a salt but slightly soluble in the alcoholic solution. This 
mixture may now be transferred to a beaker and allowed 
to settle for twelve hours, after which it is to be filtered 
and the filter and insoluble residue thoroughly washed 
with alcohol or methylated spirit. This alcoholic filtrate 
is then distilled, or evaporated on a water-bath to about 
1000 grains; when, and whilst still hot, 400 grains of 
solution of ammonia sp. gr. o’88o must be added, stirring 
rapidly and continuously for at least twenty minutes, 
whilst the beaker or evaporating dish and its contents 
should be cooled as rapidly as possible by plunging into 
an external vessel filled with cold water. This rapid and 
continuous stirring is most important, as the precipitation 
of the whole of the Morphia in fine powder is thereby 
effected, instead of the granular or mammillated condition 
so frequently met with, and it thus permits of the easy and 
thorough separation of all the Narcotin which may be 
mixed with the Morphia. When the cooling of the mix¬ 
ture and precipitation of the Morphia is thus attained, 
transfer it quickly and completely to a filter of sufficient 
capacity to hold the whole, and when the liquid portion 
has passed through, wash the remainder of the precipitated 
Morphia, adhering to the dish or beaker, on to the filter, 
using, for this purpose, the Morphiated spiiit already de¬ 
scribed, and continuing the washing of the precipitate 
until it is completely freed from the mother-liquor. To 
do this effectually requires some little care : thus the 
Morphia on the filter must be kept in a spongy condition 
and never allowed to cohere, which is easily effected by 
pouring the Morphiated spirit round the edges of the filter 
so as not to disturb the precipitate, which must not be per¬ 
mitted to drain or solidify until this washing is completed. 

The precipitate is now to be washed from off the filter- 
paper, with the Morphiated water previously described, 
and digested therein for a fewminutes, which removes some 
more colouring matter together with any salts soluble in 
water but insoluble in alcohol which may have adhered to 
the precipitated Morphia ; then once more colled the pre¬ 
cipitate on a filter, washing it with Morphiated spirit, 
after this, once with ether, and finally thrice or more with 
Benzine, this completely frees it from Narcotin which is 
very soluble in benzine, morphia on the contrary being in¬ 
soluble in this liquid. It now remains to drain and dry at 
a low temperature, say ioo° F., the resulting pure and white 
Morphia, the weight of which will indicate the amount of 
this Alkaloid present in 750 grains of the opium under ex¬ 
amination. 

Chemical Arts. j Chefm^c^ 

The beakers dishes and funnels employed should be 
covered, so far as may be practicable, to prevent much 
evaporation of the liquid made use of, although neither the 
Morphiated Spirit nor Water deposits any of the alkaloid 
with which they are charged until the greater portion of 
the respective liquids have evaporated. 

In closing the description of this process, I may be 
allowed to remark that whilst it is by no means a rapid 
one, yet it is one that makes but slight demands on the 
time and attention of the operator, and I must finally be 
permitted to express my best thanks to Mr. H. Russell 
Smith for his careful and suggestive assistance in work¬ 
ing out and simplifying the method I have now described 
for determining the amount of Morphia present in Opium. 

1, Highbury Park North, London, 
January, 1877. 

REPORT 
ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* 

By Dr. A. W. HOFMANN. 

(Continued from p. 28.) 

Manufacture of Sulphuric Acid. By Robert Hasen- 

clever, Manager of the Stolberg Works. 

In few branches of chemical technology is it possible to 
show an amount of progress equal to what has taken 
place in the manufacture of sulphuric acid during the last 
ten years. On the one hand, the production has been 
greatly augmented in consequence of the increased manu¬ 
facture of soda, potash, by the preparation of artificial 
alizarin, nitro-glycerin, &c. On the other hand, the pro¬ 
cess of the manufacture of sulphuric acid has undergone 
essential alterations. 

Whilst former investigations were chiefly undertaken 
in the hope of discovering new methods of procedure and 
new apparatus for the manufacture of sulphuric acid, 
attention has latterly been merely directed tovvards the 
discovery of new sources of sulphurous acid, of improved 
kilns, and of a theoretical elucidation of the process in 
the lead chambers—in use now for a century—with a view 
to its practical improvement. 

Besides the memoirs of various chemists and techno¬ 
logists in the scientific journals the following works on 
the manufacture of sulphuric acid have appeared :— 

1. M. J. Kolb, “Etude sur la Fabrication de l’acide 
Sulfurique Consideree au point de vue Theorique et 
Technologique.” Lille, 1865. (Study on the manufacture 
of sulphuric acid considered from a theoretical and tech¬ 
nological point of view.) 

2. Dr. C. A. Winkler, “ Untersuchungen fiber die 
Chemischen Vorgange in den Gay-Lussac’ schen Conden¬ 
sations apparaten der Schwefelsaure Fabriken.” Freiberg, 
1867. (Researches on the chemical processes in the 
Gay-Lussac columns in sulphuric acid works.) 

3. “ Handbuch der Chemischen Technologie Heraus- 
gegeben von P. A. Bolley, band ii., 1 gruppe, von Dr. P. 
Schwarzenberg.” Braunschweig, 1869. (Handbook of 
technological chemistry, edited by P. A. Bolley, vol. ii., 
group 1, by Dr. P. Schwarzenberg.) 

4. F. Bode, “ Beitrage zur Theorie’ und Praxis der 
Schwefelsaure Fabrikation.” Berlin, 1872. (Contribu¬ 
tions to the theory and practice of the manufacture of 
sulphuric acid.) 

5. Henry Arthur Smith, “ The Chemistry of the Sul¬ 
phuric Acid Manufacture.” London, 1873. (A German 
version by Fr. Bode appeared at Freiburg, 1874.) 

* “ Berichte fiber die Entwickelung der Chemischen Industrie 
Wahrend des Letzten Jahrzehends.” 
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6. Lorenzo Parodi, “ Sull’ Estrazione Dello Solfo in 
Sicilia, e Sugli Usi Industriali del Medesimo.” Firenze, 
j873- * (On the extraction of sulphur in Sicily, and on its 

industrial uses.) 
The number of the compounds of sulphur applicable in 

the manufacture of sulphuric acid has considerably in¬ 
creased in the last ten years. Sulphur is only used in a 
few establishments ; the chief material being iron pyrites, 
and in certain cases galena, sulphuret of copper, copper 
pyrites, blende, and Laming’s mass. 

Concerning new arrangements of the sulphur kilns 
nothing has been published. We must remark, however, 
that in°certain works the pyrites furnaces have been con¬ 
verted into sulphur burners by the simple substitution of 
plates of cast-iron for the grate bars in consequence of 
the high price of pyrites in the years 1871—1873. Heiden- 
reich, of Hanover, first converted his furnaces in the 
manner above mentioned, and burnt in twenty-four hours 
120 kilos, of sulphur per square metre. 

In Stettin, Hamburg, and other places sulphuric acid 
has been latterly made from sulphur in place of pyrites. 
But with the fall in the price of the latter the use of sul¬ 
phur has again been abandoned. 

The export of sulphur from Sicily has latterly reached 
the figures given in the subjoined table:— 

1862 . 143,323 tons 
1863 .I47>°35 »» 
1864 .139,84! » 
1865 . 138,232 „ 
1866 . 179,110 ,, 
1867 .192,320 „ 
1868 .172,387 ,, 
1869 . 170,141 „ 
1870 .172,75! » 
1871 . 171,236 „ 

For many years sulphur has been largely used in the 
vineyards of France, Italy, and Spain as a remedy for the 
grape disease. The increased production of gunpowder 
and ultramarine require likewise great quantities of sulphur, 
so that the decreased consumption of sulpur due to the 
use of pyrites in the manufacture of sulphuric acid has 
scarcely depressed the exportation from Sicily. 

Roasting Pyrites.—The application of iron pyrites for 
the manufacture of sulphuric acid is now almost universal, 
and the extraction of this mineral has greatly increased 
in the last ten years. The largest quantity is consumed 
in England, and comes from Spain, Portugal, and Nor¬ 
way. The imports of iron pyrites and sulphur into Great 
Britain amounted in tons to :—(See below.) 

France derives its supply of pyrites chiefly from Chessy 
and Saint Bel, near Lyons; in the north Belgian ores are 
used in small quantities. The pyrites consumed in 
Germany are chiefly produced from the “ Sicilia ” and 
“ Siegena ” mines, near Siegen; certain Rhenish mines 
produce also small quantities, such as the deposit of fine 
pyrites at Schwelm, Rammelsberg in the Harz district, &c. 

The production of pyrites (in tons) in the following 

mines, amounted to :— 

1862 — 45,973 — 14,850 7461 

1863 36,244 59,699 — 28,765 5934 
1864 29,956 61,103 — 29,115 3437 
1865 31,818 63,538 — 34,060 4187 
1866 55,004 65,222 — 50,875 4302 

1867 41,298 75,653 1599 7L835 4756 
1868 37,933 75,656 2635 90,100 3953 
1869 31,670 gi,o2o 2689 64,789 6394 
1870 28,665 63,464 3225 92,048 3191 
1871 42,272 68,797 3324 110,432 4574 
1872 40,932 99,000 3640 144-745 964 

1873 — 127,000 1217 123,172 3748 

The furnaces used in roasting iron pyrites vary accord¬ 
ing as they are intended for lumps, coarse, or smalls. The 
burners for lumps agree generally in the point that the 
ore is roasted on iron grate bars. The kilns employed in 
England have been repeatedly described—recently by H. 
A. Smith—and illustrated by diagrams. The individual 
furnaces are separated from each other by small vaults, 
and are connected in such a manner that the gases 
escaping into tho lead chambers may have an approxi¬ 
mately constant amount of sulphurous acid. Each com¬ 
partment is closed below by a separate door, at which the 
spent ores are removed. These doors are closed when a 
fresh charge of pyrites is introduced into the kiln from 
above, whereby the escape of any considerable quantity of 
sulphurous acid during the opening of the upper door is 
prevented. If the difference of level between the kiln and 
the flue leading the gases into the chamber is considerable 
air is drawn in and no sulphurous acid can escape on 

| opening the working door. 
The Belgian pyrites kilns have generally fixed grates. 

: Beneath them is a large channel connected with the 
chimney. Before introducing a fresh charge of ore the 
workmen go into the channel and remove the exhausted 
ore which lies upon the grates with long iron hooks. 
Not to be inconvenienced by dust during this operation 
they open the damper which connects the channel with 
the chimney so that fresh air rushes to them in plenty. 
This arrangement affords at the same time a further 
advantage. If the access of air to the furnace could be 
hermetically closed it would be possible to hinder the 
escape of sulphurous acid when the doors are opened for 
the introduction of a fresh charge. But as hermetic 
closing is not practicable in kilns the loss may be avoided 
with the aid of the long channel. The outer door leading 
into the channel is closed as tightly as possible, and the 
damper leading to the chimney is opened just so wide 
that the air which enters the channel through the imper- 
feCt joints of the door passes beneath the grate bars into 
the chimney, and not up between the bars into the kilns. 
Too strong a draft would draw air down through the 
upper or working doors into the kilns, and consequently 
sulphurous acid would escape from the chimney. The 
combustion is therefore at a standstill till the new charge 

, is spread out in the kilns ; then the damper is closed, and 

Date. 

1862 

1863 

1864 

1865 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

Norway. 

4,975 
6,736 

16,087 

22,229 

38,262 

77>895 
63,007 

63,091 

67,464 

74.416 

7L665 

Pyrites from— 
-x.- 

Germany. Belgium. Portugal. Spain. 

6,817 g,860 53,296 33>7I7 

15,409 12,059 109,180 33,213 

12,751 7,069 118,489 15,529 

14,727 2,121 137,787 16,393 

2i,574 4,006 165,993 11,9x0 

34,592 2,299 105,556 50,222 

4i,559 — 75,883 47,458 

13,983 — 140,805 99,648 

14,914 — 174,459 150,996 

12,809 — 120,573 242,163 

5,682 — 180,329 257,429 

Sulphur from 

Italy. 
Sundry 
Places. 

Sum Total. Sicily. 

— 2187 110,852 54,200 

— 2628 179,225 43,060 

— 1065 170,990 40,420 

— 369 193,626 49,840 
.— 1625 244,596 62,850 

— 2134 272,698 59,270 

794 1019 229,720 64,080 

2420 3!9>947 51,580 

— 3676 411,512 54>!2o 
— 4581 454,542 — 

— 2521 517,626 — 
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the door leading into the channel is opened as far as the 
proper working of the kilns requires. 

In France movable furnace bars have been used in 
the pyrites kilns for some time. They were, indeed, 
already known in 1848. They are convenient for the 
workmen, and afford besides the advantage in roasting 
that on moving the bars backwards and forwaids only the 
lowest stratum of the charge falls out. The compartments 
are mostly separated from each other by arches ; the 
kilns resemble the English pattern, but the stratum of ore 
is shallower, as for the most part richer, more com¬ 
bustible pyrites are employed. 

In Germany kilns for lump pyrites are in use both of 
the French, the Belgian, and the English kind. A com¬ 
bination of the French and the Belgian kiln was intro¬ 
duced in 1866 in the “ Rhenania ” chemical works, near 
Stolberg, and this construction has since been more ex¬ 
tensively adopted. The burnt ores are removed by means 
of revolving bars, because, on the Belgian method work¬ 
men often penetrate with their long hooks into layers 
still rich in sulphur, and thus the burnt ores show too 
high a percentage. In the “ Rhenania’’the long Belgian 
channel beneath the grates has been retained, permitting 
the introduction of a fresh charge without loss of sul¬ 
phurous acid. It further permits the introduction of a 
waggon beneath the kilns, into which the spent ore falls 
at once and can be removed without the trouble of loading. 

(To be continued.) 

ON SOME 

BLOWPIPE REACTIONS OF PHOSPHORIC ACID. 

By MAJOR ROSS, late R.A. 

(1.) Professor E. T. Chapman’s article on “Blowpipe 
Reactions ” (Chemical News, vol. xxxv., pp. 13, 26, and 
36), affords a remarkable illustration of the danger incurred 
by drawing philosophical conclusions from results effected 
by s<ilts used as reagents before the blowpipe, the con- 
fu»ion attending which was the very reason why I relin¬ 
quished the use of borax and microcosmic, or (as the Frei- 
bergians call it) “phosphor” salt in 1869. 

(2.) If I were seriously to propose to the distinguished 
Editor of this journal, or to any rational chemist, that he 
should commence an analysis in the “wet way,” by 
attacking its subject with a solution of table salt instead 
of HC1; with Glauber’s salt instead of H2S04; or with 
cubic nitre instead of nitric acid, he would probably think 
me mad. Yet this is precisely analogous to the opera¬ 
tion of commencing a pyrological examination by the solu¬ 
tion of a substance in borax or P. salt before the blowpipe ; 
a proceeding even less philosophical than the other, be¬ 
cause here we have a fresh element of uncertainty intro¬ 
duced, viz., our ignorance of the comparative volatility of 
the constituents of these reagents, when their bases and 
acids are probably disconnected by the addition before the 
blowpipe, of other acids, or bases, or salts. 

(3.) Prof. Chapman (who, if I mistake not, is an old 
Freiberg student, cited more than once in Plattner’s 
*• Probirkunst”) says, with reference to Plattner’s asser¬ 
tion that the P. salt “ reaction ” for silica—i.e., the non¬ 
solution of silica in P. salt—is concealed by opalescence 
in the bead, caused by a “ certain saturation ” of the base 
of the silicate, when it consists of lime, magnesia, glucina, 
or yttria, “ the inference implied in the above statement 
is quite erroneous. The opalescence of the glass arises 
entirely from precipitated silica.” Prof. Chapman fur 
ther states—“ A simple experiment will show that this is 
the true cause of the opalescence. If some pure silica (or 
a silicate), in a powdered condition, be dissolved before 
the blowpipe in borax until the glass be nearly saturated, 
and some P. salt added, and the blowing continued for 
an instant, a precipitation of silica will immediately take 
place, the bead becoming opaque white on cooling. This 

test may be resorted to for the detection of silica in sili¬ 
cates which dissolve with difficulty in P. salt alone, or 
which do not give a well pronounced ‘ skeleton ’ with that 
reagent.” I have italicised the words in the above quota¬ 
tion, which seem to me to represent an unauthorised induc¬ 
tion from the experimental premises. 

(4.) Obviously, the philosophical and most satisfactory 
way of solving the doubt which had arisen in Prof. Chap¬ 
man’s mind would have been for that eminent pyrologist 
to have either attempted— 

A. The solution of silica in pure phosphoric acid before 
the blowpipe ; or 

B. The solution of phosphoric acid in pure silica before 
the oxy-hydrogen blowpipe. 

He will find the results of A. in my work, “ Pyrology, 
or Fire Chemistry,” among which there is no such thing 
as opalescence. If he had tried operation B. in certain 
proportions, he would have probably produced a very fair 
imitation of the “ Noble Opal.” 

(5.) Prof. Chapman, however, might have inferred the 
real cause of opalescence from the process followed in the 
ordinary manufacture of“ opaline glass" (in which a phos¬ 
phate, as bone-ash, must be employed), first discovered by 
Neri in 1610, whose recipe is “ 60 parts of fine white sand, 
40 of potash, 10 of finely pounded bone-ash.” Fontaineu 
afterwards improved the opaline appearance by mixing 
576 parts of his glass (in which rock-crystal and lead are 
the chief ingredients) with 10 of silver chloride, 2 of mag¬ 
netite, and 26 of bone-ash. 

(6.) In India, in 1869, I attempted to make imitation 
opals, but not having the means of fusing pure silicic 
acid, I used instead, a substance known by chemists to 
bear great analogies to it, viz., boric acid. A trace of 
phosphoric added to a bead of boric acid before the blow¬ 
pipe constitutes, on cooling, an almost perfect imitation 
of an opal, which, however, soon absorbs moisture from 
the atmosphere, and becomes opaque. There can be no 
analogous “precipitation ” of boric acid here. Moreover, 
boric, dissolved in a bead of phosphoric acid to saturation, 
causes no opalescence. In faCt, the former phenomenon 
constitutes the basis of my process for detecting phos¬ 
phoric acid (vide, “ Pyrology,” pp. 185 to 191). 

(7.) The rationale of the phenomenon of opalescence 
as regards P. salt added before the blowpipe to a saturated 
solution of silica in borax, seems to be that boric acid, 
being the most volatile constituent, is gradually expelled, 
silicic acid taking its place until sodium silicate (or glass) 
is formed. In the Proc. Roy. Soc., vol. xx., is described 
an extremely hard bead I thus formed by dissolving silica 
in borax little by little for a whole fortnight. The fusion 
of phosphoric acid into this siliceous borax then occasions 
opalescence. The constitution of this opalescence is a 
subject for further enquiry. 

(8.) To sum up. We see from operation B., paragraph 
(4.) that this opalescence cannot be, as Prof. Chapman 
confidently affirms it to be, due to “ precipitated silica,” 
for silica could scarcely be precipitated in a medium of 
fluid silica, and we should not fail to note the difference be¬ 
tween “ opacity,” or “ milkiness ” as it is variously called, 
and opalescence. All cloudiness in an otherwise clear medium 
would appear to be due to opaque matter suspended in it, in 
a state of extremely minute division, but the most powerful 
microscope fails to resolve true opalescence into particles. 
It may be recognised by its property of appearing yellow 
by transmitted, blue by reflected light. Has Prof. Chap¬ 
man discovered what occasions the opalescence of an opal ? 

(g.) A second edition of Von Engestrom’s translation 
of Cronstedt was published in 1772, the first being pub¬ 
lished in 1770. I presented a copy to the Cambridge 
University library in 1875. Magellan’s edition (in 
two volumes) was the third, not the second as stated 
by Prof. Chapman. With regard to the discovery, if it 
can be so called, of the formation of a silica skeleton, when 
Bergman said that “ silica is very slowly attacked by 
microcosmic salt,” he stated in precise language thewhole 
“ reaction.” It is, in short, a mere matter of solution, or 
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rather of non-solution, but I found that phosphoric acid 
dissolves about 5 per cent of desiccated silica, so that P. 
salt, containing soda, probably dissolves more. It is there¬ 
fore an inefficient test for less than 5 per cent of silica, 
and Berzelius knew this very well. I found, in 1871, that 
a water solution of phosphoric, and even of boric acid, 
dissolves silica boiled in it to some extent, but Von Kobell 
published the former fadt before I did in the tenth edition 
of his “ Bestimmung der Mineralien,” Munich, 1873. 

of 8oo° to iooo0 F. is required to work off a batch of salt- 
cake in a reasonable time; and where the arch of the 
furnace has been built as high as 4 ft. 9 ins. or 5 ft. above 
the bed, it is difficult to get the requisite degree of heat; 
consequently, the charge occupies double or treble the 
proper time for finishing, thus causing a loss of time, fuel, 
and labour. Insufficient draught through the condensers 
has in other cases operated to prevent the furnace being 
properly heated. Want of draught is of course fatal to 

ANALYSES OF IRON ORES, LIMESTONES, COALS, &c., USED IN THE IRON MANUFACTURE 

IN SCOTLAND. 

By WILLIAM WALLACE, Ph.D., F.R.S.E., F.C.S., Public Analyst for Glasgow, &c. 

(Continued from p. 27). 

Table III.—Haematite Iron Ores. 

Constituents. I. II. III. IV. V. VI. VII. VIII. 

Peroxide of Iron. 73*30 79-66 69-20 82-57 63-00 84*57 90*28 79-00 

Oxide of Manganese. o’54 o*54 2-36 0-44 0-72 trace 0*20 0-36 

Lime . 0-94 — 3*67 074 1-74 I'OI 0*27 1-16 
Magnesia . 0-40 — I*57 trace i*33 o-io 0*24 trace 

Carbonic Acid . I‘02 — 4-48 — 2-82 0-90 o*47 0-92 

Phosphoric Acid. 0*16 o-i8 trace 0-12 trace trace — — 

Sulphuric Acid. — — 0-24 — — — — — 

Sulphur. — 0-72 — — — — 0-14 — 

Iron combined with Sulphur. — o*6i — — — — 0-12 — 

Alumina . 2*o8 2*75 3*7° 0-67 4-09 2*28 1*20 3*52 
Silica. 14-41 I2-6o 5-82 14-24 23-20 8*75 3*36 13*36 
Water. 7*I5 2*94 8-96 1*22 3*io 2*39 3*72 2-60 

100*00 100-00 100-00 ioo-oo 100-00 100-00 100*00 ioo‘oo 

Iron . 5i*3i 56*37 48*44 57*8° 44-10 59*20 63*32 55*30 

Note.—These Haematite ores are used in blast-furnaces in Scotland, and are brought from the North of England, 
excepting the last, which is Scotch. 

(To be continued.) 

PROCEEDINGS OF SOCIETIES. 

NEWCASTLE-UPON-TYNE CHEMICAL SOCIETY. 

General Meeting, November 30th, 1876. 

The President in the Chair. 

Mr. Jones read the following paper on “Jones and 
Walsh's Patent Decomposing Furnace.” At the special 
request of the Secretary I propose to read a brief paper 
on the recent experiences with this patent furnace, trusting 
that the discussion which may follow will be found of 
interest to the members. 

Since this time last year a number of these furnaces 
have been eredted and got to work on the Tyne, in Lan¬ 
cashire, Glasgow, Dublin, and other places ; the experi¬ 
ence of working most of these furnaces has been too 
short to speak positively of the results, and it should be 
no matter of surprise if the first attempts of the manufac¬ 
turers have not in every case resulted in perfedt success. 

The want of complete success, where such has been the 
case, may be chiefly referred to two heads, viz.:— 

1. Want of sufficient heat in the furnace to calcine or 
finish the sulphates. 

2. The modifications, more or less great, that have been 
made in the construdtion of the furnace itself or of 
its details. 

With regard to the first, the want of heat has been 
attributed, in a few instances, to the arch or roof of the 
furnace being constructed too high above the bed of 
the pan. It has been found in practice that a heat 

any furnace, and the remedy is to be sought in the diredtion 
of the condensers, connedting pipes, or flues. 

A sufficient draught is indispensable to the proper out¬ 
put from the furnace, and no pradtical difficulty has been 
found in combining ample draught with the effedtual 
condensation of the hydrochloric acid. 

Second, the various modifications in the apparatus 
which have been tried. In one instance a double arch, as 
in an ordinary “ Blind Roaster,” has been tried with a 
view to keeping separate the gases from the fire and from 
those of the charge. This plan, however, had to be 
abandoned from the heat being found insufficient to 
calcine the charge. 

Modifications of the details of the working parts have 
been numerous, chiefly as regards the stirrers or scrapers, 
of which a variety of forms have been tried ; but so far as 
I have been able to learn, none of those in the plough 
shape, rigidly fixed to the cross arms, have been found to 
answer so well as the loose scrapers or paddles, partly 
owing to the caking of the salt-cake on the sole of the pan. 

The best form of stirrer to avoid these evils, and at the 
same time to thoroughly expose the charge to the heat, 
is, I believe, still a desideratum. In our own works we 
have up to the present time found nothing to work better 
than the original scrapers or paddle blades attached to the 
cross arms by a wrought-iron shank, with a bolt and eye 
arrangement. 

The greatest change in the apparatus, however, that 
has been forced upon ourselves and on some of our friends 
has been the abandonment of cast-iron and reversion to 
our original construdtion of wrought-iron in those portions 
of the machinery which are exposed to the full heat of the 
furnace. 

It has been a great disappointment to find that not only 
the strong cross arms but even, in a few instances, the 
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vertical shaft of 7 to S inches diameter of solid cast-metal 
have, after exposure for some time to a heat of about 
iooo°, become extremely brittle, and broken down with a 
slight strain. I am bound, however, to correct this obser¬ 
vation in reference to cast-iron from what I have actually 
seen in an establishment on the Tyne to-day, where cast 
metal working parts are a complete success, and stand a 
higher degree of heat than I have met with in other 
works ; there is no doubt, however, that the explanation 
of this is to be found in the special combination of metal 
employed in this case. 

In two new furnaces which we have recently con¬ 
structed at our works, cast-iron is entirely dispensed with 
in the working parts except the scrapers, the cross arms 
being 5 inches square, wrought-iron, and the vertical 
shaft of 7 inches solid round iron. No accident has 
occurred with these in a furnace that has been at work at 
Middlesbrough for about two months, and in another 
furnace a pair of such wrought-iron arms, but only 
4J inches square, have been working continuously for 
18 months, and are still perfectly sound and good. 

It may be well to note that in the last new furnace it 
has been found an advantage to make the pan 12 inches 
deep instead of 9 inches, as before, and to have two draw¬ 
ing doors at opposite sides. In a pan of this depth, and 
16 ft. diameter, there is no difficulty in working a charge 
of 6 tons of finished sulphates. 

In order to get the arch lower and bring the heat more 
diredtly in contact with the charge, the roof of the furnace 
is carried upon flat metal girders for about one-third of 
the diameter, at each end, leaving a space of about 6 ft. 
in the centre, covered by a brick arch, so as to allow space 
for the diagonal stays to work which attach the cross 
arms to the vertical shaft. 

In some furnaces the stays are dispensed with altogether, 
which enables the whole arch to be lowered. By this 
means the roof of the furnace for two-thirds of its length 
is brought within 3 ft. of the bed of the pan, and the work 
is expedited accordingly. 

Another improvement in the arrangement of these pans 
is that open ways or passages, 18 inches wide, are left in 
the bed or brickwork going across from side to side under 
the joints of the pan. By this means any leakage which 
may occur can be seen and remedied at once, the access 
to the whole of the joints being quite easy without any 
stoppage of the furnace; such openings do not cause any 
damage by expansion and contradtion. 

It is remarkable how very small the wear and tear upon 
the pan itself appears to be. A pan recently taken out 
in our works, after 18 months’ continuous use, is in per¬ 
fect order, and shows absolutely no visible wear in any of 
the segments. The use of hot sulphuric acid of about 
140° T. conduces to the safety of the pan, and is found to 
expedite the finishing of the charge. 

The consumption of coke in treating sulphate of soda 
has averaged about 2j cwts. per ton of finished sulphate 
of soda, and about 3 cwts. per ton with sulphate of potash. 

In conclusion it may be observed that the following 
points have been established by this year’s working of the 
Jones and Walsh’s patent furnace, viz.:— 

1. That nuisance arising from the escape of vapours 
from the furnaces or from the batches of salt-cake 
has been almost entirely overcome. 

2. That the condensation is effectually performed and 
the muriatic acid recovered at a strength varying 
from 240 to 30° T. (See list of chimney tests.) 

3. That the finished sulphates are of a superior quality 
and of a more uniform character. 

4. That allowing for the extra cost of coke (as against 
coal where used) steam, &c., a material saving in 
labour, in wear and tear, and also in sulphuric acid, 
is effected as compared with the manual labour 
system of decomposing. 

The following is a list of the chimney tests for the 
last month :— 

Analyses of Sulphate of Potash. 

By R. R. Tatlock. 

(From Jones and Walsh’s Patent Furnace.) 

Date. Chloride. Free Sulphuric Acid. 
August 14, 1876 .. .. I’02 .. 1-44 

51 26, 55 . . 0-6g .. 1-84 

Sept. 7» .. 0-59 .. .. 2-10 

11 14. 51 .. o-8i. .. .. 1*30 

11 20, 51 • • .. 1-56 .. . . I-96 

11 25. 11 • • .. 0-89 .. 1-64 

15 30, 11 • • .. 0-87 .. .. 1*76 

October 9. 11 • • .. 1-23 .. . . 2*04 

11 30, 11 • • .. 0-31 .. .. 1-84 

Nov. 3. 11 • • .. 1V4 .. .. 1-44 

Copy from Test-Book of Chimney Tests for the Month of 
November, 1876. 

Tested by A. R. Hudson. 

Date. 

November 1, 1876 
)> 2, ,, 
>> 3> >> 
>> 4» 
)> 0, ,, 

>> 7» 
j> b, ,, 

!> 9> >> 

>j 10) ») 

j) >» 

»> >» 

>> *4> >» 
j> *5> >> 

)> ib, ,, 

»> I7» >> 
M l8) )) 

>) 20, ,, 

») 21, ,, 

)> 22, ,, 

>> 23, >j 

HC1 per Cubic Foot 
Escape. 

• O-IO grs 

• O-IO 11 
• O'll 11 
• 0-15 11 
• 0-12 1 1 
• OT2 51 

• o-io 11 
• o-ii 11 
• o-io 11 
• o-ii 11 
• o-ii 11 
• O'll 11 
• o-io 11 
• 0-12 11 
• o-ii •1 
• 0-15 11 
• O-IO 11 
• 0*11 11 
• O’lO 11 
• O-II 11 

Result of Experiments at Felling Chemical Works. 

Communicated by Messes. H. L. Pattinson and Co. 

Jones’s Furnace— 
O.V. used, on wet salt 

,, real salt 

Hand Furnace— 
O.V. used, on wet salt 

,, real salt 

78-00 per cent 
85-80 „ 

82-00 ,, 
9000 ,, 

Theoretical quantity— 
O.V. used, on wet salt 

,, real salt 
76-22 
83-76 

(Total foreign matter in the salt used, 9 per cent.} 

The saving of O.V. in Jones’s furnace over the h*a«d 
furnace, as shown above, amounts on the real salt 

to 4-2 per cent. 

In the course of the discussion Mr. Pattinson asked 
what the amount of hydrochloric acid was on an average 
in the chimney gases from the furnace, per cubic foot ? 

Mr. Jones replied that the tests were taken by their 
own chemist in the chimney. The grains per cubic foot 
of escape for the whole of November were something like 
this: o-io, o-ii, 0-15, o-io, 0-15. None of them exceeded 
0*15. 

Mr. Mease asked how many tons of fuel there was put 
into the chimney per week, and how many tons of sul¬ 
phate were worked. 

Mr. Jones said they burnt about 250 tons of fuel per 
week altogether in the works ; and as to the sulphates 
they produced from no to 120 tons per week. Dr. Angus 
Smith altered Mr. Todd’s arrangement for taking the 
gases in the chimney, brought his own tube, and thrust 

V it 5 feet into the chimney. He had worked it out wfch 
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his own hands ; and stayed at the works for three days 
once for the purpose of testing personally. 

On the question of the evolution of the gases, Mr. 
Mease said that one Saturday after the work had finished 
the water was stopped in the condenser, and he tested 
the strength of the acid for several hours ; and for that 
time the strength of the acid kept up almost as strong as 
it was while the batch was working for some hours. It 
gradually got lower and lower. That pointed to this fadt 
—that the amount of coke in the condenser holds a large 
amount of gas upwards ; then the water coming down 
gradually washes down those gases, and in time the acid 
gets weak, showing that the strength of the acid at any 
particular moment is no criterion as to the amount of gas 
which is being evolved at that moment, on account of the 
large reserve of acid in the condenser. 

Mr. Hill said that at the St. Bede Works they had 
turned out from 75 to 80 tons of the best sulphate of soda 
per week with great regularity, five and a half days in the 
week, and twenty-four hours a day, when decomposing 
common salt; and when working nitre cake and salt they 
couid turn out nearly 100 tons a week.* 

Mr. France thought he could add a little fadt to the 
question of condensation. They had an ordinary decom¬ 
posing furnace, such as is used on the Tyne—one doing, 
say 65 tons a week ; and it went into a pair of 25 feet 
condensers, and then to the chimney. They never could 
succeed in getting the alkali down to one-fifth of a grain, 
the limit required by the Adt; but when working Jones’s 
furnace afterwards into the same pair of condensers, the 
gas at the outlet, before going into the chimney, never 
exceeded one-fifth of a grain. He might add, that having 
no use for the hydrochloric acid, they did not care how 
much water they put in. In each case an unlimited 
supply was put in. 

Mr. H. L. Pattinson, Jun., said that in an ordinary 
decomposing furnace, if you kept the same feed on, and 
kept putting quantities of acid into it, you would naturally 
have an excess at one time and too little at another; but 
with Jones’s furnace, owing to its coming off in a more 
egular way, this was not so, and they would get a greater 
condensation on the average. 

Mr. Jones said, there was the question as to whether a 
sufficient output could be got from the furnaces. He 
thought this point had been most satisfatorily solved by 
Mr. Hill. He had seen two furnaces at work that day at 
the St. Bede Works, where they seemed to have hit the 
happy medium of getting a full amount of output from the 
furnace, combined with protedtion to the ironwork. 

ACADEMIE DES SCIENCES DE ST. PETERSBURG. 

M. Avenarius, “ On the Conditions Determining the Criti¬ 
cal-Point.” The author describes a series of experiments 
on the critical-point of ether conducted in an apparatus of 
his own design. The results lead to the conclusion that 
the critical-point is not occasioned by an equivalence of 
the specific volumes of liquid and vapour, according to 
the hitherto-received theory, but is to be expressed by the 
equation— 

JT dp_ 

~J dT =I’ 

where T = the absolute temperature, and p = the vapour- 
tension corresponding to this temperature. 

O. Chwolson, “ On a Mercury Rheostat designed by H. 
von Jacobi.” This somewhat complicated rheostat was 
completed by von Jacobi shortly before his death, and is 
here first described for the first time. It is especially 
adapted for such galvanometric investigations where it is 
important either to measure diredtly small resistances, or 
to follow accurately the minute changes in given resist. 

* The maximum output at the St. Bede Works from one Jones’s 
furnace has been 103 tons in five and a half days working. 

ances. Its leading features are easily attainable accuracy 
in the arrangement, minuteness of the recognisable and 
measurable resistances, unchangeability of the variable 
resistance in the course of time, possibility of removing 
during- an experiment any increase of temperature in the 
variable resistance caused by the current, and ability to 
change the mercury forming the constant resistance after 
each experiment, thus avoiding the consequences of arise 
in its temperature. 

R. Lenz, “ On the Application of the Theory of the 
Division of the Galvanic Current to Decomposable Con¬ 
ductors.” Experiments were made with solutions of sul¬ 
phates of copper and of zinc, and the nitrates of copper and 
of silver in various degrees of concentration, the results of 
which, without exception, led to the conclusion that 
Kirchhoff’s law for the bifurcation of the galvanic current 
in metallic conductors is equally applicable to liquid con¬ 
ductors. 

G: Lawrinowitsch, “ On the Pinacon and Pmacolin 
derived from Methyl-Ethyl-KetonTreatment of this 
keton with hydrogen in static nascendi yields a pinacon 
with the formula CsHxsC^, which forms a white crystal¬ 
line mass, and melts at 28°. Further treatment with 
dilute sulphuric acid changes into the corresponding pina- 
colin, C2H5(CH3)2.C.CO.C2H5, a mobile liquid possessing 
all the properties peculiar to tertiary ketons. The cor¬ 
rectness of the formula was shown by oxidation, which 
yielded acetic acid and dimethyl-ethyl acetic acid, 
C2H5(CH3)2C.COOH. 

NOTICES OF BOOKS. 

Instruction in Photography. By Captain Abney, R.E., 
F.R.S., &c., Instructor in Chemistry and Photography 
at the School of Military Engineering, Chatham. Third 
Edition. London : Piper and Carter, 1876. 

The faCt of the first two editions of Captain Abney’s ex¬ 
cellent treatise having been absorbed in less than two 
years is a sufficient proof of the high estimation fn which 
it is held, both by professional and amateur photographers. 
The chief merit of the work is its completeness as a 
working manual and the practical manner in which the 
various processes are described, the theoretical informa¬ 
tion contained in it being reduced within the smallest 
possible compass. A sketch of the way in which Captain 
Abney carries the learner through the collodion process 
will give an excellent idea of the manner in which the 
rest of the subject is treated. Beginning with the different 
descriptions of glass used in photography, and the best 
methods of cleaning them, the author proceeds to give the 
best formulae of making pyroxyline and collodion, de¬ 
scribing the properties of seven different kinds of iodisers 
and bromisers at great length, and explaining with great 
clearness the different purposes for which each particular 
kind of collodion is specially fitted, a species of know¬ 
ledge which has hitherto received too little attention in 
works of this kind. The photographer no longer uses the 
the same collodion in hot and cold, bright and foggy 
weather, or for portraits, landscapes, and copying as in 
the old days, but varies the kind of collodion and iodiser 
or bromiser according to the conditions under which he is 
working, and the class of subject he is engaged upon. We 
are glad to see that Captain Abney very properly con¬ 
demns the pradtice of -using methylated ether and alcohol 
as solvents for collodion. He next passes on to the sen- 
sitising-bath, which he describes somewhat briefly, and 
then gives a list of nearly a dozen different kinds of de¬ 
velopers, minutely describing their peculiarities and the 
special purposes for which they are fitted. Intensifying 
next claims his attention, nearly a dozen solutions for in¬ 
creasing the thickness of the silver deposit, or for changing 
its colour to a more or less non-adtinic hue, being given. 
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We do not remember having seen any manual in which 
these two important subje&s have been treated of so fully 
as in the book before us. A number of formulae for fixing 
solutions and varnishes being given, the various manipu¬ 
lations in wet-plate photography next receive the author’s 
attention, practical details being entered into with great 
minuteness. A large portion of this sedtion of the work 
is devoted to defedts in negatives, their causes and reme¬ 
dies, and the professional or amateur who cannot get him¬ 
self out of a “ mess” by the aid of Captain Abney’s in- 
strudtions must indeed be unfortunate. This part of the 
book ends with an account of the nearly exploded positive 
wet process. 

The various dry and emulsion processes, of which four¬ 
teen or fifteen are given, are then described, tea, coffee, 
beer, and stout (!) being among the preservatives men¬ 
tioned. Surely there must be something very empirical 
about this branch of photography when such substances 
are used. The paper negative processes we should have 
thought were as obsolete as the daguerreotype ; they are, 
however, described at length. Instantaneous pidtures, 
photographing interiors, copying plans, transparencies, 
the reproduction of negatives, and paper enlargements are 
also very fully described. So far, the production of nega¬ 
tives on glass and paper. The positive printing process 
is then fully treated of, followed by directions for cutting, 
mounting, and rolling the finished prints, thus completing 
the first part of the work. 

The second part describes the various processes for the 
more or less mechanical reproduction of positive prints by 
the autotype and powder processes, Woodbury type, helio¬ 
type. photo-lithography, zincography, &c. 

The photographic enamelling process is well described, 
and seeing the ease with which it is carried out, and the 
beautiful and practically indestructible results obtained, it 
seems strange that it has not been more universally adopted 
by the professional photographer. Hints on apparatus, and a 
number of practical receipts and tables bring this excellent 
manual to a conclusion. 

An exquisite little Woodbury type of a woodland scene 
in Windsor Forest from a negative by Captain Abney is 
given as a frontispiece, but the specimen of the photo¬ 
relief process (page 164) from the reproduction of wood- 
cuts is a pitiful failure. 

In his preface Captain Abney informs us that he is about 
to publish another Manual, to form part of Messrs. Long¬ 
mans’ “ Text-Books of Science,” which will enter much 
more fully into the theory of the subject; we shall await 
its appearance with great interest, such a work being much 
wanted. 

CORRESPONDENCE. 

DOCTORS’ DIPLOMAS. 

To the Editor of the Chemical News. 

SiR,—I should like to call your attention to the following 
advertisement, which has for some time past appeared 
constantly in the Berlin Kladderdatsch 

^odlor-Diplome jeder Facultat werden leicht 
und billig vermittelt.—Adr. Medicus, Royal Square, Jersey 

England. J 4 ’ J 3 

(Doctors’ diplomas of every faculty easily and cheaply 
obtained.) 

This advertisement, I fear, is doing much to give 
English degrees a bad odour in Germany. I think some 
of your countrymen should investigate the case, and if it 
be a swindle expose it.—I am, &c., 

Dr. P. Townsend Austen, 

School of Mines, New York, U.S.A. 

GRADUATION OF THERMOMETERS. 

To the Editor of the Chemical News. 

Sir,—Will any one of your readers kindly explain, 
through you, how thermometers, graduated as they 
now are, can indicate equal amounts of caloric. 
Should it be granted that both mercury and glass each 
expand with like quantities of caloric in their own equal 
proportions, it then follows that if the length of the tube 
of a thermometer, which is made of a material which is 
in no way changed by caloric, be from the freezing to the 
boiling-points of water, that is, from 32 to 212, which is 
1800, divided into roooooooo parts, each degree will be 
in length 0*00555555, and that if the tube of such thermo¬ 
meters be made of glass, that then, as now graduated, 
the length of each degree will be 0*00555105, as in that 
case the amount of the expansion of the glass tube 
between the freezing- and the boiling-points of water, 
viz., 0*00081000, has first to be deducted, and then the 
difference has to be divided by 1800. 

As the present usage i« to graduate the entire thermo¬ 
meter with degrees, each of which is in length 0*00555105, 
any further expansion of the glass tube can in no way be 
indicated ; and yet the length of the tube from the 
freezing- to the boiling-points is, with every additional 
1800 of caloric, equally expanded as it was with the first 
1800, and ought to be indicated by the thermometer. 

Should the range of a thermometer be 630°, the length 
of the glass tube of each of these degrees may be ex¬ 
panded 630 times ; consequently the total number of 
expansions are 396,900, and as the total expansion of the 
glass tube between 32 and 212 is 0*00081000, it, when 
divided by 180 x 180, that is, by 32,400, gives 0*000000025 
as the length of each expansion. Hence any degree 
multiplied by its own number from 320, and the result of 
such multiplication by 0*000000025, always gives the 
entire length of the expansion of the tube from 320 to the 
degree sought; and this length, deducted from the sum 
of 0*00555555 multiplied by the number of the degree from 
320, gives the entire length of the tube from 32 to the 
degree sought. The difference between the length of the 
tube at any degree, say 211, and of it at that which pre¬ 
cedes it, say 212, is the correct length of the graduation of 
the 212th degree; or the length of the graduation of any 
degree, say 212, may be obtained, thus, 180 x 2 — 1 x 2^ 
(or 0*000000025) — it from 0*00555555, remainder 
o*o°5546575, which is the correct length of the graduation 
of degree 212. 

The difference between the present graduation of a 
thermometer and what I consider to be the corre<5t gradua¬ 
tion of it is as follows :— 

Correct Graduation. 

t— 

Degree. Length of Degree. 

*\ 

Length ofTubeabove32°, 

633 0*005525525 3*32985552 

212 0*005546575 0*99918900 

32 0*00555552 5 — 

Present Graduation. 

r -- 1 — -x 
Degree. Length of Degree. Length of Tube above 320. 

632 0*005551050 3*33063000 
(More than 1 degree error.) 

212 0*005551050 0*99918900 

32 0*005551050 — 

Having for fifty years been convinced that thermometers, 
as now graduated, do not indicate the measure of the 
quantity of caloric, I now venture to seek an explanation 
of the ground on which they are considered to do so.— 
I am, &c., 

F. Parker. 
Highgate, January, 1877. 
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CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, de VAcade'.nie 
des Sciences. No. 3, January 15, 1877. 

Nature and Contagion of the Malady known as 
Typhoid Fever.—M. Bouillard.—A lengthy paper, not 
adapted for abstraction. 

Experiments on the Coagulation of Fibrin.—M. A. 
Schmidt.—The author points out two species of animal 
liquids—the protoplastic, so called to distinguish them 
from the liquids which coagulate spontaneously, and which 
contain a ferment, and the fibrinogenous liquids. 

The Phenomena of the Radiometer explained by the 
Aid of Pyro-elecftricity.—W. de Fonvielle.—It is known 
that pyro-electric phenomena are not merely manifested on 
the surface of certain crystals when submitted to a change 
of temperature. Every non-conductor if submitted to the 
adtion of luminous rays is heated, and becomes more or 
less strongly eleCtric according to the nature and the in¬ 
tensity of the aCtion. I believe that these considerations 
suffice to explain all the phenomena of the radiometer 
hitherto observed. The pyro-eleCtricity developed by the 
passage of luminous rays through the glass is manifested 
merely in the interior and on the illuminated hemisphere, 
for the electricity liberated on the exterior is dispersed in 
the air, and produces no effeCt. On the other hand, the 
blackened discs being heated more strongly than the 
polished disks are more strongly electrified, and are 
therefore repelled more energetically. The motion 
must take place in the direction actually observed. If the 
radiometer is plunged into water we perceive that the 
glass of the capsule cannot be heated, that the interior 
surface is not in a condition to become electrified, and 
that consequently no eleCtric reactions can take place. If 
the case of the radiometer is suspended by a thread we 
shall have, of course, a rotation in the direction opposite 
to that of the torsion apparatus, for the elementary actions 
being all equal, and in opposite directions, the two move¬ 
ments must consume exactly the same dynamic power. 
This is the essential character of all the reactions to which 
electricity gives rise. If the “mill” is immersed in air, 
or in a gas at the normal pressure, pyro-eleCtricity can no 
more be developed in the interior of the case than on the 
outside : the movement of the “ mill ” therefore occurs 
in consequence of the decreased pressure of the gas upon 
the blackened disks, i.e., in the inverse direction of the 
normal rotation. This normal movement is only produced 
as soon as the internal pressure of the case is so far 
diminished that electrisation can be developed by heat. 
It must cease when the vacuum is so perfect that the 
eleCtric spark can no longer circulate, for them the re¬ 
actions between the “mill ” and the case can no longer be 
produced. The presence of a certain quantity of gas 
is therefore necessary, not as a mechanical propeller, but 
as a vehicle of electricity. The cessation of motion in a 
too perfect vacuum which appears to be established by 
decisive experiments is therefore explained without the 
aid of any new hypothesis on the internal constitution of 
gaseous bodies. All other conditions being equal, the 
radiometer will revolve the more rapidly the smaller the 
receiver, because the disks will be at a less distance from 
the eleCtrised surface upon which they reaCt, as Mr. Crookes 
seems to have established. If we suspend a disk of mica 
in the interior of the receiver,-and above the “ mill,” its 
rotation will be explained like that which is produced in 
the air if we submit the same disk to the influence of an 
electrifying machine. The same forces will determine the 
movement in both cases, since the “mill ” is charged by 
means of the light with electricity of tension comparable 
to that which is developed by the rotation of the plate of 
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the machine. All considerations of a mechanical impulse 
due to the gas are superfluous. We thus understand why 
disks of mica should be more sensitive, other things being 
equal, than disks of aluminium, for it is well known that 
crystalline substances disengage pyro-eleCtricity much 
more easily than metallic bodies more or less completely 
coated with isolating-substances. It would be interesting 
to examine the same phenomena during the period of 
heating or cooling, with plates cut perpendicular to the 
crystallographic axis of bodies which, like tourmaline 
possess axial pyro-eleCtricity. 

New Derivative of the Albuminoids.—M. P. Schiit- 
zenberger.—The new compound is of a dull chalky white, 
and always crystallises in balls more or less voluminous. 
At 160 water dissolves 5-3 per cent, but at a higher tem¬ 
perature it is more soluble. It is insoluble in ether; 
sparingly soluble in cold alcohol at go per cent; rather 
more freely soluble in hot alcohol. If heated in the absence 
of aii it melts between 2450 and 250°, and is decomposed. 
Its elementary analysis leads to the formula CyH^NOz. 

Optical Properties of Mannite.—MM. A. Muntz and 
E. Aubin.—A reply to certain stri&ures of M. G. Bou- 
chardat (Session of the Academy, January 3, 1877). 

Action of Chloro-chromic Acid upon Organic 
Bodies. M. A. Etard.—the author has examined the 
action of chloio-chromic acid upon certain hydrocarbons, 
especially toluen. One of the products obtained was 
chloride of benzyl. 

Chemical Examination of the Mistletoe (Viscum 
album). MM. Grandeau and Bouton.—The twigs of the 
mistletoe differ essentially in their chemical composition 
from those of the trees upon which it grows, but neverthe¬ 
less vary with the latter. They contain more phosphoric 
acid and potassa than the trees, but less lime. 

Detection of Magenta and other Analogous Colours 
in Wines—M. A. Bechamp.—Not suitable for abstraction 

Justus Liebig's Annalen der Chemie, 
Band 184, Heft 1 and 2. 

Behaviour of Palladium in the Flame of Alcohol 
—F. Woehler.—The author finds that palladium is no* 
capable of taking up ethylen gas or gases from the flanm 
of alcohol, but that it determines the separation of carbo« 
at a temperature at which ethylen gas is not alone decom 
posed. 

Constitution of Ultramarine.—Julius Philipp.—Not 
suitable for abstraction. 

Certain Derivatives of Desoxybenzoin.—A. Zagou- 
menny.—The author has examined the action of alkalies 
dissolved in certain primary and secondary alcohols upon 
desoxybenzoin. 

Formation of Diphenyl-carbinol, and on certain of 
its Derivatives.—A. Zagoumenny.—Benzophenon dis¬ 
solved in an alcoholic solution of potassa is converted 
into diphenyl-carbinol on boiling with zinc. 

Action of Nitric Acid upon Tri-brom-phloro-glucin. 
—Dr. R. Benedid.—Amongst the substances formed are 
bromopicrin and oxalic acid. 

Reimann's Farber Zeitung. 
Nos. 43 and 44, 1876. 

These numbers contain nothing of general interest. 

No. 45, 1876. 

Dr. Walz has discovered vanadium in the magnetic iron 
ores of America, sometimes in not insignificant quantities. 
Blake has found vanadium in the mica of California and 
Konig in the magnetic iron ores of Arkansas. 

No. 46, 1876. 

This issue contains nothing of interest. 

Chemical Notices from Foreign Sources. 
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MEETINGS FOR THE WEEK. 

Saturday, Feb. 3rd. Physical, 3. Annual General Meeting; Election 
of Officers, Council, and Honorary Members. 
“On Vortex Motion,” by Prof. Osborne 
Reynolds. “ On Apparatus to Illustrate 
Wave Motion,” by C. J. Woodward, B.Sc. 

Monday, 5th.—London Institution, 5. 
- Medical, 8. 
- Royal Institution, 2. General Monthly Meeting. 

Tuesday, 6th.—Royal Institution, 3. Prof. Garrod, “ On theJPiuman 
Form : its Structure iq Relation to its Contour.” 

-- Civil Engineers, 8. 
-Zoological, 8.30. 

Wednesday, 7th.—Society of Arts, 8. “ Street Tramways,” by 
Capt. Douglas Galton, C.B. 

- Geological, 8. 
- Microscopical, 8. (Anniversary). 
- Pharmaceutical, 8. 

Thursday, 8th.—Royal, 8.30. 
- London Institution, 7. 
- Royal Institution, 3. Dr. Wright, “ On Metals 

and the Chief Industrial Uses of these Bodies 
and their Compounds.” 

•—— Society of Arts, 8. (Chemical Sedtion). “Some Pro¬ 
cesses of Nature’s Hygiene (Improvements in the 
Production of Antiseptics, Disinfectants, and Blood 
Albumen),” by C. T. Kingzett, F.C.S. 

Friday, 9th.—Royal Institution, 9. “ Typical Laws of Heredity,” 
by F. Galton. 

- Astronomical, 3. (Anniversary). 
•-Quekett Club, 8. 

Saturday, 10th.—Royal Institution, 3. “ Florence and the Medici,” 
by J. A. Symonds. 

TO CORRESPONDENTS. 

Dr. R. Carter Moffat.—Will this gentleman kindly forward his pre¬ 
sent address to our office. 

P. Macintyre.—Mr. Bowditch and Mr. Sugg have both written 
books on the subject. 

5.—It is given in most books on commercial analysis. See 
Crookes’s “ SeleCt Methods in Chemical Analysis.” 

/^hemical Technology, or Chemistry in its 
Applications to the Arts and Manufactures. By Thomas 

Richardson and Henry Watts. Second Edition, illustrated with 
numerous Wood Engravings. 

Vol. I., Parts 1 and 2, price 36s., with more than 400 Illustrations. 

Nature and Properties of Fuel: Secondary Products obtained from 
Fuel: Production of Light: Secondary Products of the Gas Manu¬ 
facture. 

Vol. I., Part 3, price 33s., with more than 300 Illustrations. 
Sulphur and its Compounds: Acidimetry: Chlorine and its Bleaching 

Compounds: Soda, Potash: Alkalimetry: Grease. 

Vol. I., Part 4, price 21s., 300 Illustrations. 
Aluminium and Sodium: Stannates, Tungstates, Chromates, and 

Silicates of Potash and Soda: Phosphorus, Borax: Nitre: Gun- 
Powder: Gun Cotton. 

Vol. I., Part 5, price 36s. 

Prussiate of Potash: Oxalic, Tartaric, and Citric Acids, and Appen¬ 
dices containing the latest information, and pecifications relating to 
the materials described in Parts 3 and 4. 

Bailliere and Co., 20, King William Street, Strand. 

J^IEBIG COMPANY’S EXTRACT OF MEAT. 

Finest Meat-flavouring Stock for Soups, Made-Dishes 
and Sauces. Caution.—Genuine ONLY with facsimile 
of Baron Liebig’s signature across Labei. 

MINERALS AND FOSSILS. 
Also Rock Specimens, British and Foreign Shells, 

Crustacea, Microscopic Objects, Glass- 
Capped Boxes, Card Trays, Tablets, &c. 

Specimens sent for Selection to known or approved applicant 

THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C 

_ __Catalogues Free, 

Oilicates of Soda and Potash in the state of 
Soluble glass, or in CONCENTRATED SOLUTION oI first 

quality, suited for the manufacture of Soap and otter purposes 
supplied on best terms by W GOSSAGE and Sons, Soap 
Works Widnes, Lancashire. 

London Agents, CLARKE and COSTE, 19 and 20, Water Lane 
Tower Street, E.C; who hold stock ready for delivery. 

MANGANESE 

ARSENIC 
FLUOR-SPAR 

SPECIALITIES. 

Lump, Crystallised, Ground, and Prepared 
Large stock of every description. 

*** Suitable for all Trades. 

Refined powdered, Lump, Grey, and Ruby. 

Finest produced. Medium and Common for all 
purposes. 

BARYTES Carbonate and Sulphate. All qualities of Lump 
and Ground. 

BAUXITE Of high percentage of Alumina and low in Iron. 

CRYOLITE, MAGNESITE, CHROME ORES, EMERY 
STONE, AND ALL MINERAL ORES, &c. 

GEO. G. BLACKWELL, 
MINERAL AND CHEMICAL BROKER, 

5, CHAPEL STREET, LIVERPOOL 

NOTE.—Special attention is dire&ed to my CARBON¬ 
ATE AND SULPHATE OF BARYTES as the finest 
produced, being clean, crystallised, free from Limer 
and of the highest test. 

TOWN SON & MERCER, 
(Late JACKSON & TOWNSON), * 'V 

Wholesale and Export Dealers and Manufacturers of 

CHEMICAL & SCIENTIFIC APPARATUS 
Giaduated Instruments, Pure Chemicals, &c., 

For Analysis and the general Laboratory Use of Manufacturers 
Mines, Universities, Schools, &c., 

89, Bishopsgate Street Within; 
LONDON. 

Sole Agents for Prof. Wanklyn’s Test Solutions or Water Analysis 

Illustrated Catalogue post free on receipt of 3 stamps. 

INDIA-RUBBER SPECIALLY PREPARED FOR 
CHEMICAL PURPOSES. 

Boots, Gloves, Gauntlets, Aprons, Pure Tube and 
Hose, all Warranted Best Quality. 

J. G. INGRAM & SON, 
Manufacturers of Mechanical, Surgical, Chemical, and 

all other Vulcanised India-Rubber Goods. 

The London India-Rubber Works, Hackney Wick, E., 
And at Hoxton and Rainham, Essex, 

JOHN GRAHAM, 
CHEMICAL ENGINEER, 

IIT* _A_ TT *W O E/ T ZEE 
Near MANCHESTER. 

Plans, Contracts, Estimates, Specifications, and Valuations 
Casting and Machinery of every descrition for 

Chemical Works. 

Competent Workmen sent to all parts of the 
Kingdom for Repairs, &c. 

% ■’ 

Graham’s Improved Burner Pipe, a sure preventative against the 
Destruction of Lead in Towers and Chamber Ends, and a Perfect 
Remedy against any Escape of Gas. 

H. M. CAPNER, 
Electrical and Philosophical Instrument Maker to the 

Trade only. 

20, NORTHAMPTON SQUARE, LONDON, E.C. 

PATENTS. PATENTS. 

Robertson, Brooman, and Co. (established 
50 years) continue to obtain Patents for Inventions. Pamphlet 

containing special advice, gratis or by post.—166, Eleet Street, 
London. 
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THE CHEMICAL NEWS 

Vol. XXXV. No. 898. 

ON THE QUANTITATIVE DETERMINATION 

OF NITRIC ACID BY INDIGO. 

By ROBERT WARINGTON. 

(Concluded from p. 47). 

V. Influence of Dilution on the amount of Indigo required. 

For a volumetric method to admit of easy and satisfac¬ 
tory use it is necessary that the substance sought, whether 
in a dilute or strong solution, should always correspond 
to the same quantity of the reagent employed: the evi¬ 
dence before me leads me to doubt if this is altogether 
the case in the present method. The question is not an 
easy one to decide, for to do this demands absolute free¬ 
dom of the oil of vitriol from oxidising or reducing sub¬ 
stances. As the volume of oil of vitriol employed is little 
affedted whether a dilute or strong solution of nitrate is 
operated on,—indeed remains unchanged if the indigo 
solution be diluted equally with the nitrate,—the propor¬ 
tion of the sulphuric acid to the nitre will vary inversely 
with the quantity of the latter present. It follows that if 
the oil of vitriol contain nitrous impurities, possessing an 
oxidising power, halving the strength of the nitrate solu¬ 
tion will not halve the indigo required, but an increased 
proportion of indigo will be demanded per unit of nitre. 
On the other hand, if the oil of vitriol contain sulphurous 
acid, or other reducing matter, the effedt will be in the 
contrary diredtion, and a smaller quantity of nitre will 
require a diminished proportion of indigo. Should the 
strength of the nitrate solution be increased instead of 
diminished, the errors will be in contrary diredtions. As 
the proportion of oil of vitriol employed is always very 
large in relation to the nitrate present, traces of impurity 
in the oil of vitriol are able to produce sensible effedts. 
Before describing the results obtained it will be well to 
mention the precautions taken with regard to the oil of 
vitriol used in these experiments. 

The acid was purchased as pure distilled oil of vitriol; 
it had, however, a scarcely perceptible smell of sulphurous 
acid, and was not absolutely free from colour. When the 
acid was violently shaken in a half-filled bottle, and the 
atmosphere of the bottle tested for sulphurous acid with 
iodine paper, after the method I have elsewhere described 
(Chem. News, xvii., 75), the presence of this acid was 
plainly manifested. This oil of vitriol was purified by 
heating for six hours, to near its boiling-point, in a capa¬ 
cious flask freely open to the air. It then became abso¬ 
lutely colourless, and the iodine-test failed to reveal the 
presence of sulphurous acid. This was the acid employed 
in the following experiments. As, however, the results 
obtained by its use might be partly explained by assuming 
the presence of a small quantity of reducing matter, a 
portion of the purified acid was subjected to further treat¬ 
ment. To 1 litre of the acid was added 1 grm. of nitrate 
of ammonium, and the whole heated to near boiling for 
several hours. The acid was then strongly nitrous, and 
in a blank experiment destroyed a considerable amount 
of indigo. It was presumed that all reducing matter 
must now be destroyed. Some crystals of pure oxalate 
of ammonium were next dissolved in the acid, and heating 
resumed. In about an hour all nitrous compounds had 
disappeared. The acid was then brought to its boiling- 
point, and boiling continued for two or three hours. The 
acid thus prepared gave exadtly the same results as before 
treatment with nitrate of ammonium. In order to con¬ 
firm this result, the removal of all reducing matter was 
wither attempted by a second method. To 1 litre of 
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the purified acid were added 5 grms. of peroxide of 
manganese, and the whole heated to near boiling till the 
manganese was dissolved. On cooling, the sulphate of 
manganese crystallised out. The acid was decanted off, 
and used for experiments with indigo: the results were 
similar to those before obtained. I conclude, therefore, 
that the oil of vitriol employed was free from reducing 
substances. 

The following table shows the number of cubic centi¬ 
metres of indigo solution required by 10 c.c. of three 
solutions of nitre, containing respectively o*oion grm., 
0*005055 grm.,. and 0*0025275 grm. of nitre. Each nitre 
solution was tried with four proportions of oil of vitriol. 

Normal 
Nitre 

Solution. 

c.c. 
Indigo required in) 

experiment . .J 11 3° 
Dif. from calculation — 

Indigo required ,. 10*40 
Dif. from calculation —• 

Indigo required .. 9*75 
Dif. from calculation — 

Indigo required .. 8*90 
Dif. from calculation — 

Half Quarter Oil of Vitriol 
Strength 

Nitre. 
Strength 

Nitre. 

for x vol. of 
Mixed Nitre 
and Indigo 

c.c. c.c. 

57° 2*85 
I 

+ 0*05 + 0*025 

5*15 2*50 
-0*05 — 0*10 

475 2*30 
11 -0*125 -0*138 

4*20 i*go 
-0*25 -0*325 

£ 

Two other series of experiments may be quoted; in 
these, after determining the relation of the indigo solution 
to the nitre, both solutions were diluted to four times 
their volume, and again tried against each other. It is 
evident that if dilution does not disturb the relation of 
indigo to nitrates the same volume of indigo should be 
required in the second trials as in the first. The following 
table shows the number of cubic centimetres of indigo 
required in each case. 

Normal Quarter 
Nitre Strength Dif¬ 
and Nitre and ference. 

Indigo. Indigo. 
c.c. c.c. c.c. 

Indigo required .. 11*50 11*70 + 0*20 
)> 51 .. 980 9*4° — 0*40 
J 5 55 .. 8*85 7'5° -1-35 

Oil of Vitriol 
for 1 vol. of 
Mixed Nitre 
and Indigo. 

1 
Ii 
2 

The acid purified with manganese was tried with nor 
mal and quarter strength solutions, as just described, a 
different indigo being used from that employed in the last- 
quoted experiments. The results were as follows :— 

Normal 
Nitre 

Quarter 
Strength Dif¬ 

Oil of Vitrio[ 
for 1 vol. of 

and Nitre and ference. Mixed Nitre 

Indigo required 

Indigo. 

c.c. 

.. 11*10 

Indigo. 

c.c. 

11*30 
c.c. 

+ 0*20 

and Indigo. 

I 
i> 55 .. 8*15 7*40 -075 2 

As, however, the acid contained a trace of oxidising 
matter (as shown by a blank experiment with indigo), the 
“ difference ” in the case of 1 volume of oil of vitriol will 
be less, and in the case of 2 volumes greater, than here 
stated, 

Many other similar experiments have been made ; they 
all point to the same conclusion as those here quoted. 
It appears that when 1 volume of oil of vitriol is employed 
dilution of the nitre does not greatly disturb its rela¬ 
tion to the indigo, and that the tendency under such cir¬ 
cumstances is for nitre diluted to take a little more indigo 
than nitre concentrated. When 1^ volume of oil 'of 
vitriol is employed the error becomes distindt in the op¬ 
posite diredtion. When 2 volumes are used the error 
becomes very considerable, nitre diluted taking decidedly 
less indigo than nitre concentrated. In fadt, taking 
the figures of the first table, if the indigo had been stan- 
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dardised with a normal nitre solution, and the solution to 
be analysed had contained only one-quarter this propor¬ 
tion of nitre, the result reported would have been 14-5 per 
cent below the truth, 

The experiments certainly show that every operator 
must ascertain for himself, wi.h his own reagents, whether 
differing volumes of indigo really correspond with similar 
differences in nitric acid. 

VI. The Influence of Chlorides. 

According to Marx, chlorides have no influence on the 
reaction: the same statement is made by Sutton, limited, 
however, to the chlorides present in waters. I have made 
a few experiments in which from 0-03 to o*io grm. of 
chloride of sodium was added to 10 c.c. of nitre solution : 
the result in every case was a small, but distindl, diminu¬ 
tion of the quantity of indigo required. The mean of 
four fairly agreeing experiments with a nitre solution of 
normal strength showed that 100 parts of chloride of 
sodium had a reducing effedt equivalent to i-i6 of nitrate 
of potassium. 

When a sufficient amount of chloride is present the 
series of tints is entirely changed, the colour varying 
from gold to bright green : in the above experiments the 
first distindt shade of green was taken as the final re- 
adtion. When only a little chloride is present the first 
green colour is obtained by dilution, as already described. 

The addition of a sufficient amount of common salt prac- 
cally changes the conditions to those occurring in Boussing- 
ault’s method. The final tint is green in both cases: experi¬ 
ment also showed that the same weight of nitre requires 
considerably less indigo when heated with hydrochloric 
acid than when mixed with sulphuric acid. 10 c.c. of 
nitre solution required 6-9 c.c. of indigo when treated by 
Boussingault’s method, but 9 6 c.c. of the same indigo 
was needed when the experiment was repeated with 
2 volumes of oil of vitriol. This is a diredt confirmation 
of the statement just made, that chlorides tend to reduce 
the amount of indigo required. 

VII. The Influence of Organic Matter. 

It will be recolledted that Boussingault found that cer¬ 
tain kinds of organic matter had a very prejudicial effedt, 
the nitric acid attacking these as well as the indigo, and 
thus seriously reducing the amount of indigo oxidised. 
It was important to ascertain whether the same effedt 
would take place in the sulphuric acid method ; experi¬ 
ments were therefore made with cane-sugar, using both 
weak and strong solutions of nitre, and various propor¬ 
tions of oil of vitriol. The results were as follows:— 

KNitre-. Cane- 

S!SSL S“C“- 

Oil of Vitriol 
for 1 vol. of 

Mixed Nitre 
and Indigo. 

Indigo 
required. 

Reducing Effedt 
of 100 of Sugar 

expressed in 
Nitre. 

10 c.c. None I 137 C.C. — 

10 ,, o’oi grm. I 127 „ 7*4 

10 ,, None 2 in ,, — 

10 ,, o‘o 1 grm. 2 87 „ 2r8 

The next experiments were with a different indigo 
solution : both the nitre and indigo solution were diluted 
to one-tenth their usual strength. 

Nitre, 
one-tenth 
Normal. 

Cane. 
Sugar. 

Oil of Vitriol 
for 1 vol. of 

Mixed Nitre 
and Indigo. 

Indigo 
required. 

Reducing Effedt 
of 100 of Sugar 

expressed in 
Nitre. 

10 C.C. None I 12*9 C.C. 

296 10 „ o-ooi grm. I 9'2 n 

10 ,, None 2 7*8 „ — 

10 „ o’ooi grm. 2 3'o „ 62-3 

The reducing effedt of the sugar is seen to be in all 
cases very considerable ; it is much greater when 2 vols. 
of oil of vitriol are employed than when only 1 volume is 
used ; it is also much greater in dilute than in strong so¬ 

lutions. The reason of the greater effedt in weak solu¬ 
tions is probably the longer time available for the readtion. 
With a normal nitre solution the readtion with the indigo 
is pradtically over as soon as mixing is completed, but 
with a one-tenth normal solution the readtion will take 
more than half a minute. It is unfortunate that under 
the special conditions of water analysis organic matter 
will produce its greatest effedt. 

The objedt of the present investigation being to ascer¬ 
tain if the indigo method could be employed for deter¬ 
mining nitrates in soil extradts, and in drainage waters, it 
was important to ascertain if the particular kinds of or¬ 
ganic matter there present had a prejudicial effedt. A 
kitchen-garden soil, rich in organic matter, was taken for 
the experiment. The nitrates in this soil had been pre¬ 
viously determined by the mercury method employed by 
Frankland for water analysis ; it was therefore possible, 
by calculation, to prepare an extradt which should be of 
nearly the same strength as the normal nitre solution 
with which the indigo had been standardised ; all errois 
of dilution were thus avoided, and the indigo method 
tried under the most favourable circumstances. As an 
example of an analysis by the indigo method, I will give 
the details of the experiment. 

The watery extradt from 60 grms. of air-dried soil was 
brought to 100 c.c.; the solution was amber-coloured, and 
slightly turbid. Successive experiments were made with 
10 c.c. of this solution, till the maximum amount of 
indigo it required was ascertained. The indigo was in 
the first experiment run from a burette into the mixture of 
sulphuric acid and soil extradt, but in the final trials the in¬ 
digo was all added before the oil of vitriol. The proportion 
of oil of vitriol used after the preliminary trial was uniformly 
1 volume. 

Soil 
Indigo Indigo 

added before Oil of added after Total 
Extradt. Oil of Vitriol. Oil of Indigo used. 

Vitriol. Vitriol. 

IO C.C. None 25-0 C.C. io’4 c.c. 10*4 c.c. 

-0 >, ii‘4 c.c. 21‘4 M 0-6 „ 120 „ 
10 „ 12-0 „ 22*0 „ o*5 „ 12-5 „ 
IO „ 12*6 „ 22-6 „ o-i ,, 127 „ 
10 „ 127 „ 227 „ — 127 „ 
IO „ 12-9 ,, 22‘9 „ — 129 „ 

IO ,, i3‘° »• 23*0 „ — I3'° » 

The maximum amount of indigo was reached when 
13 0 c.c. were added.* A second extradt of the soil residue, 
required in all i'o c.c. of indigo. The nitrates in 6 grms. 
of soil were thus equivalent to 13*1 c.c. of indigo. 

10 c.c. of nitrate solution, containing o'oioio4 grm. 
of nitrate of potassium, required 13-6 c.c. of indigo, when 
23-G c.c. of oil of vitriol were employed. The percentage 
of nitrogen as nitrates in the soil was by calculation from 
these data o'02246. The mean of two determinations by 
the mercury method gave 0^02224 per cent. 

Another surface soil, analysed by the two methods, 
gave equally agreeing results. It appears, therefore, that 
the organic matter present in soil extradts, and probably 
therefore in drainage waters, has no appreciable effedt on 
the result when the solution operated on is sufficiently 
concentrated, and when a minimum proportion of sul¬ 
phuric acid is employed. A large series of soils and 
waters must, however, be examined by different methods 
before the results obtained with indigo can be considered 
as fully trustworthy. 

In conclusion we will make a few remarks on the 
bearing of some of the fadts now described upon the 
pradtical condudt of the method. 

It is evident that results obtained by merely running 
indigo from a burette into a mixture of nitrate and sul¬ 
phuric acid (the method of Marx, Trommsdorff, and 
Goppelsrceder) can only be exadt under very exceptional 

* This result might have been obtained in fewer experiments by 
greater boidhess in the operator. 
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circumstances, and that to obtain constant results it is 
indispensable that all the indigo be present before addition 
of the oil of vitriol. It is also evident that the volume 
of oil of vitriol used must always bear the same propor¬ 
tion to the united volumes of nitre and indigo solution as 
in the experiment in which the indigo solution was stan¬ 
dardised. When we come to the question, What is the 
best proportion of oil of vitriol to adopt ? the answer be¬ 
comes more difficult. 

The various writers on the subject, from Marx to Sutton, 
all recommend the use of a double volume of oil of vitriol, 
without, however, offering any specific reason for the 
choice. We have seen that with this large proportion 
of sulphuric acid the errors caused, both by organic 
impurities, and by impurities in the acid itself, are 
at their maximum ; evidence has also been adduced to 
show that with this proportion of acid the indigo scale 
has not the same value in every part. The use of a 
single volume of acid is free from the above objections ; 
the bulk of indigo consumed is also much larger, and the 
range of tint in the final reaction is very short and good. 
The results are, however, much more dependent on ma¬ 
nipulation, and to some extent on external temperature, 
than those obtained with greater volumes of acid ; it is 
also essential in this case that the acid shall be of full 
gravity. 

If only i volume of sulphuric acid is to be employed, 
it will suffice for most purposes to ascertain the freedom of 
the acid from nitrous and sulphurous impurities ; acid sold 
as pure distilled oil of vitriol frequently contains one or other 
of these contaminations, and sometimes both. Nitrous im¬ 
purity is easily tested for with indigo, the acid being 
mixed with distilled water. If the acid is mixed with 
water in the same proportions as will be used in subse¬ 
quent experiments, the amount of indigo oxidised by 
a given volume of acid under these circumstances may be 
determined, and a correction subsequently made in every 
experiment, according to the volume of acid employed. 
If the acid oxidises indigo, the nitrous impurity is plainly 
in excess of the sulphurous, and the analyst need go no 
further. If the acid does not oxidise indigo, sulphurous 
acid must be looked for: this is best done by the test 
previously described (page 57). The methods of purifying 
oil of vitriol from sulphurous and nitrous acid have been 
already noticed. 

If 2 volumes of sulphuric acid are to be used, all tests 
for impurity may be dispensed with, for a series of expe¬ 
riments must be made as to the value of different parts of 
the indigo scale; and these determinations will include 
all the errors introduced by the acid, if the same volume 
of nitrate solution be always employed. The experiments 
on the value of different parts of the scale are conveniently 
made by diluting the normal nitre solution to one-half, 
one-quarter, and one-eighth its original strength, and then 
ascertaining the amount of indigo required by the same 
volume of these various dilutions. These experiments 
must be renewed every time a fresh bulk of oil of vitriol 
is taken into use. 

There is, however, one mode of proceeding by which 
the operator may become entirely independent both of im- 
puritiesinthe oil ofvitriol andvariationsintheindigoscale. 
If the liquid to be analysed is concentrated or diluted till 
10 c.c. require exactly the same quantity of indigo as 
10 c.c. of any known nitre solution, it is evident that 
both solutions must contain the same quantity of nitrate, 
whatever may be the impurities in the oil of vitriol em¬ 
ployed in both experiments. 

New Colouring Matter Derived from Cresylol.—M. 
J. Annaheim.—If 100 grms. of cresylol from wood-tar, 
boiling about 202°, are heated with 40 grms. of fuming 
sulphuric acid for several hours to ioo°, or rather to 120° 
to 130°, the product formed dissolves in'acetic acid with a 
magenta colour. In alkalies it dissolves with a greenish 
blue colour, which quickly disappears.—Les Mondcs. 

A NEW AND ACCURATE METHOD 

FOR DETERMINING BOILING-POINTS WITH 

SMALL QUANTITIES OF LIQUID. 

By P. T. MAIN. 

By the boiling-point of a substance is meant the tem¬ 
perature at which the tension of its vapour is equal to the 
atmospheric pressure at the level of the liquid: the 
boiling-point of a given substance is thus a variable tem¬ 
perature, depending on the varying atmospheric pressure. 
In defining bodies by their physical characters it is usual 
to state these characters, when possible, with reference to 
standard conditions of pressure and temperature ; thu$ a 
body is defined by its specific gravity and specific heat at 
a standard temperature, and by its boiling-point at a 
standard pressure. From this point of view we may de¬ 
fine the boiling-point of a liquid as the temperature at 
which the tension of its vapour is equivalent to a pressure 
of 760 m.m. of mercury at o° C. The problem of deter¬ 
mining the boiling-point of a liquid resolves itself there¬ 
fore into two problems :—(1), to make the tension of its 
vapour = 760 m.m.; (2), to determine the temperature at 
which it has this tension. Of these problems I have at¬ 
tempted a solution by a method which is, so far as I am 
aware, new, and which is susceptible—with an accurate 
barometer and a sufficiently delicate thermometer—of 
great accuracy with quite small quantities of liquid. 
My apparatus for this purpose consists of two principal 
parts—a boiling-tube and a pressure-tube. The boiling- 
tube is a thin, narrow, glass tube, V-shaped, hermetically 
sealed at its short end, and open at the long end ; the 
short end may be about 2 inches in length, the long end 
about 18 inches : these dimensions I have found conve¬ 
nient in practice. The pressure-tube is a vertical glass 
tube, which can be connected with the open limb of the 
boiling-tube by a drying-tube, and which dips into water 
contained in a wider glass tube : by raising or lowering 
this wider tube, the pressure within the open limb cf the 
boiling-tube may be made greater or less than the atmo¬ 
spheric pressure. The boiling-tube is held so that the 
bend of it is its lowest point: in this position the liquid 
to be operated on is distilled or poured into it in such 
quantity that on inclining the tube the air in the closed 
limb may be displaced by the liquid, which may be made 
to occupy the whole of this limb and a small portion of 
the open limb. By boiling this portion of liquid in the 
tube sufficiently, all dissolved air or gases may in general 
be expelled from the liquid, the space above which in the 
closed limb is then occupied by the vapour of the liquid 
only. The boiling-point of the liquid must be known or 
determined first approximately, which is easily done by a 
preliminary experiment; and we can then determine it 
accurately (if it is less than that of water) by immersing 
the boiling-tube in water at a temperature a little higher 
than the boiling-point of the liquid, connecting it with 
the pressure-tube, and increasing or diminishing the 
pressure by means of this so as to make it exactly equal 
to that of 760 m.m. of mercury at o° C. By carefully 
lowering the temperature of the water till the liquid in 
the boiling-tube stands at exactly the same level in both 
limbs, and taking a few observations of the temperature 
while the liquid is steady in the boiling-tube or oscillating 
slowly about this mean position, it is possible to deter¬ 
mine the boiling-point at 760 m.m., with considerable 
accuracy, with so little as 1 c.c. of liquid. 

For liquids whose boiling-points are higher than that 
of water the process would necessitate the use of dense 
aqueous solutions, or of some other liquid which can be 
heated to higher temperatures than water without boiling 
or decomposing. 

At present I have applied this method only to liquids 
whose boiling-points are lower than that of water. 

I append the results of experiments on the following 
liquids:—Ether, chloroform, alcohol, tetrachloride of 
carbon, all of which were nearly pure to start with. 
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Ether.—Purified from water and alcohol by sodium till 

effervescence ceased ; boiling-point, 34*8°. 
Chloroform.—Purified from traces of water and alcohol 

by boiling with sodium till all action had ceased ; boiling- 
points, 6i*i° to 6i’2°. These boiling-points were given by 
two portions, about i c.c. each, taken respectively from 
near the beginning and near the end of the distillate from 
80 c.c. of chloroform purified by sodium. On two pre¬ 
vious occasions portions of about 12 c.c. were taken and 
purified with sodium, and the boiling-point of the first 
distillate—about 2 c.c.—from each was found to be 01*15°. 
On another occasion the boiling-point of a portion of the 
undistilled and unpurified chloroform was found to be 
61-3°; and again, 100 c.c. of the chloroform, before puri¬ 
fication by sodium, were distilled, and portions—about 
2 c.c. each—from the first, middle, and last portions of 
the distillate, gave respectively 6n°, 61*2°, 61*5° as the 
boiling-points. 

Alcohol (absolute) gave boiling-point 78'05°; after puri¬ 
fication from traces of water by sodium, boiling-point 
78°; again, a portion—about 130 c.c.—purified by quick¬ 
lime gave as the boiling-points of portions from the be¬ 
ginning, middle, and end of the distillate, 78-1° in each 
case. 

Tetrachloride of Carbon, unpurified and undistilled, gave 
boiling-point 76-3°; a first portion—about 3 c.c.—distilled 
from about no c.c. gave boiling-point 76-25°; a last por¬ 
tion from the same gave boiling-point yd's0; again, about 
15 c.c. were purified from traces of water and alcohol by 
boiling with sodium, and distilled ; about 4 c.c. were 
taken of the first distillate, and gave boiling-point 76’^°; 
about the same quantity at the very end of the distillation 
gave boiling-point 76’6°. 

Where I was uncertain about the reading of the ther¬ 
mometer—as, e.g., whether it was y6'2° or 76-3°—I put it 
down as 76’25 ; but my thermometer was not divided so 
widely as to give exaCt readings to within less thano,i°C. 

The above determinations are, I believe, nearly exaCt, 
but my objedt in giving them is not to put them forward 
as accurate results, but as indicating, by the closeness with 
which they agree with each other for the same nearly pure 
liquid, the degree of accuracy which may be expeCled 
from the method when it is more matured. 

At the present I have sufficient confidence in my results 
to say that the boiling-points are not in error by so much 
as three-tenths of a degree centigrade ; and that, if there 
is an error of more than one-tenth of a degree, it is due 
not to any imperfection of the method, but to inaccuracy 
in the reading of the thermometer or of the barometer. 

I hope before long to make some fresh determinations 
with more delicate thermometers. 

The usual method for determining boiling-points is in¬ 
capable of giving accurate results, for this reason—that 
it is impossible to secure that the vapour-tension of the 
liquid at the temperature observed differs from the atmo¬ 
spheric pressure at the level of the liquid by an inappre¬ 
ciable amount only. By my method it is quite possible, and 
not very difficult, to secure the fulfilment of this all- 
important condition. 

St. John’s College, Cambridge, 
January 18, 1877. 

THE PHILOSOPHICAL SOCIETY OF GLASGOW 

AND THE AMENDMENT OF THE LAW 

ON PATENTS FOR INVENTIONS. 

The Philosophical Society of Glasgow appears to have 
given very careful and prolonged attention both to the 
existing state of the Patent Law in Great Britain and 
Ireland, and to the proposals made during the last two 
sessions of Parliament for their amendment. The result 
of their deliberations has been the unanimous adoption of 
a memorial to the Lord Chancellor and a petition to both 

Houses of Parliament, for a copy of which we are indebted 
to the courtesy of Sir William Thomson. 

We need scarcely say that a body like the Philosophical 
Society of Glasgow, comprising, as it does, numbers of 
eminent practical men, is very far from approving of the 
principles of the Bills of the last two sessions, almost 
avowedly designed to repressjinvention. The petitioners, 
though they pronounce no formal condemnation of these 
abortive measures, evidently hold that invention ought to 
be fostered, and that the rights of inventors to their own 
ideas should be fully recognised. They insist that the 
present scale of charges and fees is too heavy ; they con¬ 
sider that the term of letters patent should be extended 
to at least twenty-one years, the present term of fourteen 
years being “ too short for the development of by far the 
most important inventions or for the remuneration of the 
inventors.” With this proposal we heartily concur, 
especially on account of its contrast with the clause of 
the Bill of last session, which gravely proposed that if a 
patent had not come into operation “ on a reasonable 
scale ” within two years, it should be regarded as void. 
Every practical man knows that except the patentee is 
a capitalist it is very rarely indeed that a new invention 
can be got into operation so early as the second year. 

The petition before us does not take exception to the 
appointment of a Board of Examiners, but would not vest 
them with the power of rejecting applications. It is 
further proposed to abolish the “ notice to proceed ” as a 
mere costly and useless formality ; to extend the time of 
payment of taxes “by allowing a certain period of grace 
within which they may be paid,” and to maintain the pres¬ 
ent system of “ Provisional Protection,” which the mea¬ 
sure of last year sought to abolish. 

We think that the Glasgow Philosophical Society 
deserves great credit for having adopted this petition, and 
we hope that the example will be generally followed by 
similar bodies throughout the United Kingdum. 

One point has possibly been overlooked. An English 
patent, under the “ old law,” extended to all the Sover¬ 
eign’s, “ colonies, and plantations abroad,” but not to 
Scotland and Ireland. The present law did away with 
the necessity of taking out three separate patents for 
England, Scotland, and Ireland, but by a most unfortunate 
blunder the colonies were omitted. Hence to protect an 
invention over the whole British empire costs at present 
above a thousand pounds sterling. We think that the 
amended Patent Law, if one is enacted, should at least 
take in India and all those colonies which have not 
separate legislatures of their own. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, February 1st, 1877. 

Professor Abel, F.R.S., President, in the Chair. 

After the minutes of the previous meeting had been read 
and confirmed, the following names were read for the first 
time:—Messrs. E. Flunter, F. C. C. Hewett, W. Terrill, 
A. Kinninmont, J. Borland, W. H. Griffiths, and G. A. C. 
Pearce. Messrs. Arthur Gaved Phillips and Ferdinand 
Kopfer were duly elected Fellows, after their names had 
been read the third time. 

The President then gave notice that it was intended 
that the Fellow’s should dine together on March 20, and 
that they wrould shortly receive invitations. After the 
Anniversary Meeting a Special General Meeting would be 
held to consider the regulations for admission to the 
Associateship of the Society, and also an alteration in 
the form of obligation which the Fellows had to sign on 
entering. 
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The first paper was by Dr. H. E. Armstrong, “ On 
Kekule's and Ladenburg's Benzene Symbols.” The 
speaker, after pointing out that although Kekule’s sym¬ 
bol had been used almost exclusively up to the present 
time, Ladenburg’s “ prism ” formula merited more con¬ 
sideration than it had hitherto received, said that these 
two symbols were in accord in representing benzene as a 
symmetrical compound, i.e.f in which the six hydrogen 
atoms were of equal value. This consideration was sup¬ 
ported, not only by the fadt that no isomeric mono-deriva¬ 
tives of benzene had ever been obtained, but also by diredt 
experimental evidence; for whichever hydrogen atom in 
benzene is displaced by the group OH, we always obtain 
the same phenol, as shown in the decomposition of the 
different oxy-benzoic acids and similar reactions. With 
regard to the di-derivatives of benzene, there is no ground 
for supposing that more than three isomeric forms can 
exist, and in this respedt, also, the two symbols are 
identical with regard to the number of such isomerides 
which they indicate. It has been urged that one of the 
chief reasons for the adoption of Kekule’s symbol is that 
the formation of additive compounds is readily explained 
on the supposition that, when a molecule of a halogen 
unites with benzene, two adjacent carbon atoms united by 
a double affinity each unite with an atom of halogen, and 
thus remain united to one another only by a single affinity. 
Ladenburg’s prism formula, however, lends itself to a 
similar explanation, with this difference, that it is the 
opposite carbon atoms in the ring previously united by a 
single affinity which unite each with a single atom of 
halogen, and at the same time cease to be diredtly united. 
After some observations on the difficulty of explaining the 
nature of the quinons, and on the influence a group ex¬ 
ercises on others occupying the ortho or para position re¬ 
latively to it, which could not be satisfactorily accounted 
for by the use of Kekule’s symbol, whilst Ladenburg’s 
prism formula offered a possible explanation, the speaker 
expressed his opinion that the term para as applied to the 
di-derivatives of benzene should be limited to those which 
were capable of yielding but a single tri-derivative, whilst 
those which gave rise to two and three isomeric tri-deriva¬ 
tives should be called ortho- and meta-derivatives re¬ 
spectively. This nomenclature, being founded on experi¬ 
ment, was independent of any theoretical considerations 
as to the so-called “ position” of the substituted groups. 
At present, although all known faCts are in accordance 
with the supposition that the six carbon atoms in benzene 
and its derivatives are united in a closed chain, we do not 
in the least know in what manner the atoms are united : 
for this reason the simple hexagon now almost universally 
employed to represent benzene was preferable to the graphic 
formula consisting of six C’s united in a hexagon by single 
and double lines alternately. 

The President said they were all much indebted to 
Dr. Armstrong for the lucid manner in which he had dis¬ 
cussed the relative value of the two graphic representa¬ 
tions of benzene employed by Kekule and by Ladenburg. 

Dr. Odling said that it was the custom of the Society 
not to publish communications of a purely theoretical 
character, but he hoped that in this instance the Publica¬ 
tion Committee might be induced to depart from the rule, 
so that they might have the benefit of perusing Dr. Arm¬ 
strong’s useful resume in the Society’s Journal. He quite 
agreed, with the speaker that the evidence was over¬ 
whelming as to the existence of but a single mono-deriva¬ 
tive of benzene of each kind ; also in rejecting that form 
of.expression for quinons which represented them as con¬ 
taining oxygen united with oxygen. It was in the highest 
degree improbable that this could be the case, considering 
how totally different they were from those bodies which, 
like the peroxides, were supposed to contain oxygen united 
with oxygen. With regard to the employment of the 
symbols 1:2, 1:3, &c., he thought them preferable to the 
terms ortho, meta, and para, as these were employed in 
very different senses ; Korner, for instance, who might 
be regarded as the most prominent representative of aro¬ 

matic chemistry, used them in a very different sense from 
that in which they were ordinarily regarded. Moreover, 
there were numerous benzene compounds which at one 
time had been regarded as ortho and were now considered 
para or meta, and the same might be said of bodies for¬ 
merly regarded as para or meta. For his own part he was 
in the habit of associating the various di-derivatives with 
the typical compounds, resorcin, pyrocatechin, and hydro- 
quinon ; for instance, those which could be converted into 
or were related to resorcin he distinguised by the prefix 
reso-, and so on. 

Dr. Wright thought they ought all to be thankful to 
Dr. Armstrong for the trouble he had taken in collating 
faCts relative to these two symbols. There was an objec¬ 
tion to the use of the terms meta and ortho in connection 
with the benzene derivative, inasmuch as they had long 
ago been applied to distinguish two of the phosphoric 
acids, the meta-being obtained from the ortho-acid by the 
abstra&ion of water, but nothing of the kind occurred in 
the case of the benzene compounds. He quite agreed with 
the speaker that these symbols should not be taken to re¬ 
present any relative position of the atoms in benzene. 

Dr. Odling said he might perhaps be permitted to re¬ 
mark that the term meta was first used by Graham to 
indicate that meta-phosphoric acid still contained water, 
phosphoric anhydride being at that time regarded as the 
true acid; and he had advocated the view that those acids 
which had the full amount of base or basic water should 
receive the prefix ortho. 

Mr. Kingzett made some remarks on the benzene 

ring. He agreed with the view advocated by Dr. Arm¬ 
strong that the six carbon atoms were united so as to 
form a closed chain. This afforded a means of explaining 
the different behaviour of phenose, C6H6(OH)6, from that 
of the sugars, of which there were many having the same 
empirical formula C6H6(OH)o. He had found that in 
certain reactions acetic acid could be substituted for 
sugar, and it was worthy of notice that if the formula of 
acetic acid, C2H402, be tripled it is the same as that of 
sugar, C6HI2C>6. 

Dr. Armstrong, in reply to a question put by Dr. 
Odling as to the difference in solubility in alcohol between 
ordinary potassic benzoate and that recently prepared t>y 
the adtion of alcoholic potash on benzoic aldehyd, first 
observed by Gregory, said that he did not know of any ex¬ 
planation of the fadt. He also cautioned Mr. Kingzett 
against hastily drawing conclusions from the supposed 
constitution of phenose, as it was not by any means satis¬ 
factorily established that it had the formula assigned to it 
by Carius. 

The next paper was by Mr. W. H. Perkin, “ On the 
Formation of Coumarin, and of Cinnamic, and of other 
Analogous Acids from the Aromatic Aldehyds.” The 
author, after adverting to a preliminary notice on the sub¬ 
ject read before the Society in 1875, gave a brief account 
of some of the numerous substances he had obtained. 
He found that on boiling benzoic aldehyd with acetic an¬ 
hydride and sodium acetate an action took place, with for¬ 
mation of an acid, which after purification was found to 
be identical with cinnamic acid. When sodium propionate 
and propionic anhydride were substituted for the acetate, 
phenyl-crotonic acid, C6H5.C3H4.COOH, was obtained. 
It crystallises in fine colourless needles, which melt at 
82° to 84° C. Phenyl-angelic acid, C6H5.C4H6 COOH, was 
prepared in a similar manner by tne employment of 
butyric anhydride. It crystallises in needles, which melt 
at ioi° C. With succinic anhydride an acid was obtained 
having the same composition as phenyl-crotonic acid, but 
very different in properties ; it has been named isophcnyl- 
crotonic acid. Experiments were made in a similar man¬ 
ner with other aldehyds, namely, cuminic, cinnamic, 
anisic, and methyl-salicylic, which gave rise to sixteen 
other acids. It was found that the calcium salt of 
cumenyl-acrylic acid, obtained from acetic anhydride and 
cuminic aldehyd, when heated to go0 to ioo° C., absorbed 
an atom of oxygen, and was converted into the calcium 
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salt of a new acid, which is now under investigation. 
Cumenyl-acrylic acid, also, when treated with sodium 
amalgam in the presence of water, takes up a molecule of 
hydrogen, giving rise to a crystallisable hydro-cumenyl- 
ocrylic acid, which melts at 70° C. Cumenyl-acrylic acid 
when gently boiled undergoes decomposition, carbonic an¬ 
hydride is eliminated, and a hydrocarbon,— 

C6H4(C3H7)(C2H3) 

isopropyl-vinyl-benzene, is formed. It is an oil boiling at 
195° to 2000, and possessing a fragrant aromatic odour. 
The methyl-para-oxy-phenyl-crotonic acid, obtained from 
anisic aldehyd and propionic anhydride, under similar 
circumstances gave rise to anethol, C6H4(OCH3)(C3H5), 
whilst the corresponding acrylic and angelic acids gave 
rise to the homologous compounds, C6H4(OCH3)(C2H3) 
and CcH4(OCH3)(C4H7). By treating methyl-salicylic 
aldehyd with acetic, propionic, and butyric anhydrides, 
respectively, in presen e of the corresponding sodium com¬ 
pounds, three acids weie obtained, namely, metliyl-orthoxy- 
phenyl-acrylic acid, or inethyl-coumaric acid,— 

C6H4(OCH3)C2H2.COOH ; 

metliyl-orthoxyphenyl-crotonic acid,— 

C6H4(OCH3)C3H4.COOH; 

and mctliyl-orthoxyphcnyl-angclic acid,— 

C6H4(OCH3)C4H6.COOH. 

The methyl salt of an acid having the same composition 
as the first of these acids (methyl-coumaric acid) is 
obtained when the sodium derivative of coumarin, pre¬ 
pared by boiling it in alcoholic solution with sodium hy¬ 
drate, is heated at ioo° C. with methyl iodide. On 
saponifying the ether, it yields an acid isomeric with 
methyl-coumaric acid, and melting at 88° tc 89°. The 
author calls it u-metliyl-orthoxyphenyl-acrylic acid. This 
methyl salt, when heated at 150° C., undergoes isomeric 
change, and now, when saponified, yields an acid fusing 
at 182° to 183°, identical in all respeds with that obtained 
from methyl-salicylic aldehyd and acetic anhydride. The 
fusible acid itself, also, when heated to its boiling-point, 
passes into the isomeric modification of higher fusing- 
point. The author described numerous saltsof the various 
acids, also the acid chlorides and the amides, and con¬ 
cluded with some theoretical considerations as to the 
manner in which the acids are formed in this rea&ion, and 
their probable consitution. 

The President, in thanking the author for his most 
interesting and important communication, said they would 
better be able to appreciate the immense amount of 
labour he had bestowed on this admirable investigation 
when they saw it in print. The meeting was then ad¬ 
journed until Thursday, February 15, when the following 
papers will be read (1) “ On the Estimation of Urea by 
means of Hypobromite,” by Dr. Dupre ; (2) “ On the In¬ 
fluence Exerted by Ammonium Sulphide in Preventing 
the A&ion of Various Solutions of Copper,” by Dr. T. 
Carnelly; and (3) “An Experimental Enquiry as to the 
Changes which occur in the Composition of Waters from 
Wells near the Sea,” by Mr. W. H. Watson. 

PHYSICAL SOCIETY. 

February 3rd, 1877. 

Professor G. C. Foster, F.R.S., President, in the Chair. 

The following candidate was elected a Member of the 
Society Mr. J. Norman Lockyer, F.R.S. 

Prof. Osborne Reynolds exhibited a number of experi¬ 
ments in relation to vortex motion in fluids. They have 
been gradually developed during the last few years, but 
are still in a very incomplete state, and he hopes that 
others will join him in the enquiry. Probably the reason 
why so little progress has been made in the determination 
of the elementary laws of fluid-motion is that mathema- 
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ticians have been without experimental data on which to 
found their calculations. The well-known rings formed by a 
puff of smoke have been studied by many high authorities, 
but not with a view to theirgeneral bearing on this subjedt. 
Prof. Reynolds first showed smoke-rings and their inter¬ 
ference by means of the apparatus devised by Prof. Tait, 
and added that although the theory of smoke-rings does 
not imply that vortex motion is peculiar to vapours, their 
existence in liquids was only pointed out by Mr. H. Dea¬ 
con at a comparatively recent date. In studying the 
adtion of the screw-propeller Prof. Reynolds noticed the 
systematic manner in which the form of a disk moved 
obliquely through water is retained by the track of air 
which it produces. If a flat disk be supported on a light 
frame, and caused to move rapidly through water, the 
motion ceases on withdrawing the hand suddenly, but if 
this be done gradually the motion continues. By passing 
a coloured liquid down a fine tube to the back of the disk 
he found that avortex ring is always formed, which passes 
to the rear of the disk, and the 6ame effedt is produced by 
dropping water from a height into water covered with a 
coloured liquid. In a trough about 6 feet long, and at 
one end of which was a horizontal tube closed with sheet 
india-rubber, air-rings were formed by introducing air into 
the tube, and then striking the india-rubber externally by 
means of a flat board, and it was shown that a ring is 
capable of propelling a vane placed in its course, to the 
front of which it never advances. If the air be replaced 
by a coloured liquid the ring travels with considerable 
velocity, and the motion of a solid body of the density of 
water is is no degree comparable. If a ringtravels through 
a part of a liquid which has previously been coloured it 
causes no motion of translation, and Prof. Reynolds con¬ 
cludes that no resistance is offered to their motion. 
Nevertheless, the motion is gradually stopped, but the 
ring is constantly enlarging by gathering water as it 
travels, and its momentum remains nearly constant. 
After adverting to the methods adopted to ascertain the 
direction and velocity of motion, the initial form of the 
rings was shown to be a spheroid. A solid of this form, 
however, is very slow in its passage through water, and 
he considers this to be due to fridtion. He has succeeded 
in imitating the form of the ring by causing a disk sur¬ 
rounded by pieces of ribbon to move through water. 
Finally, Prof. Reynolds referred to Sir William Thomson’s 
researches on the interference of two rings, and showed 
that the oscillating rings so produced can be formed in 
liquids by employing an oval in place of a circular aper¬ 
ture. 

The Annual General Meeting of the Society was then 
held. 

The President read the Report of the Council, of which 
the following is a brief abstract:—The Council points with 
satisfa&ion to the number and interest of the papers read 
before the Society, and a brief summary is given of the , 
more important. The Society has to regret the loss ot 
three of its members, Mr. David Forbes, F.R.S., Mr. A. S. 
Hobson, and Mr. Arthur Pinn. The publication of a new 
edition of Prof. Everett’s work, and of a complete edition 
of Sir Charles Wheatstone’s writings, is announced, and 
the Council hopes shortly to undertake the translation of 
scientific papers from foreign sources, to be published in 
its Proceedings. 

The following Officers and Council were ele&ed for the 
ensuing year:— 

President—Prof. G. C. Foster, F.R.S. 
Vice-Presidents—Profs. W. G. Adams, F.R.S., and J. 

H. Gladstone, F.R.S.; Mr. W. Spottiswoode, LL.D., 
F.R.S.; Sir W. Thomson, LL.D., F.R.S.; and Dr. W. H. 
Stone. 

Secretaries—Prof. A. W. Reinold and W. C. Roberts, 
F.R.S. - 

Treasurer—Dr. E. Atkinson. 
Demonstrator—Prof. F. Guthrie, F.R.S. 
Other Members of Council—Prof. W. F. Barrett, 

Latimer Clark, Major Festing, W, Huggins, D.C.L., 
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F.R.S., Prof. Kennedy, 0. J. Lodge, Prof. H. Macleod, 
Prof. B. Stewart, LL.D., F.R.S., Prof. Unwin, and E. O. 
W. Whitehouse. 

The proceedings terminated with votes of thanks to the 
Lords of the Committee of Council on Education for the 
use of the Physical Laboratory at South Kensington, and 
to the several Officers of the Society. 

MANCHESTER LITERARY AND PHILOSOPHICAL 

SOCIETY. 

Ordinary Meeting, January g, 1877. 

E. W. Binney, F.R.S., F.G.S., President, in the Chair. 

“ On the Poisonous Properties of Yeiv-Lcaves,” by James 

Bottomley, D.Sc. 
In the Field for December 23rd is a letter from Professor 

R. V. Tuson, relative to the poisonous a&ion of yew- 
leaves on pheasants. At the end of his letter he promises 
to make an examination of the toxic properties of this 
tree, which up to the present time do not seem to have 
been fairly investigated. In November, 1871, a similar 
case came under my notice. A number of pheasants were 
found dead on the estate of Mr. Baring, in Hampshire. 
Four of the birds were sent to me for examination. Three 
of them contained in their craws considerable quantities 
of yew-leaves along with grain. The craw of the fourth 
bird contained neither grain nor yew; there was only a 
little mucus, distended with bubbles of air. The yew had 
no doubt passed into the alimentary canal and could not 
be very distinctly recognised. In the course of the in¬ 
vestigation I found that apart from botanical charac¬ 
teristics the yew could yield well-marked chemical reac¬ 
tions. It became necessary to subject yew leaves to the 
same process as would be used to separate strychnine 
from animal tissue, the ethereal extract finally obtained 
having been evaporated to drive off the ether. There re¬ 
mained on the evaporating basin a thin varnish-like residue 
which was very bitter to the taste. When treated with 
cold nitric acid this residue assumed a dark blue colour 
like indigo. Upon the application of heat the colour dis¬ 
appeared. 

“ On the Luminous Sulphides of M. Ed. Becquerel," by 
William Thomson, F.R.S.E. 

My objeCt in bringing this communication before the 
Society is to show what I consider to be some most 
interesting substances, viz., the sulphides, principally of 
the alkaline earths, the luminous properties of which were 
studied many years ago by M. Edmond Becquerel and 
others. These samples which I have I received some 
time ago when in Paris through my friend M. Auguste 
Guerout, Preparateur au Museum d’Histoire Naturelle. 
They were prepared by M, Andre, the laboratory assistant 
of M. Ed. Becquerel, who has devoted much attention to 
the peculiarities of manipulation required to produce the 
greatest degree of luminosity in the sulphides after holding 
them for a few seconds before the sun’s light, or a piece 
of burning magnesium wire or other source of light, and 
then placing them in the dark ; doubtless many present 
will be familiar with the results arrived at by Becquerel 
and others, but a short resume of some of them may not 
be out of place here. 

When these sulphides, which must be kept in hermeti¬ 
cally sealed tubes to prevent oxidation, are exposed to the 
rays at different parts of the speCtrum, these rays have 
very different actions in rendering the sulphides luminous, 
and also in some cases of producing slightly different 
shades of colour. The visible part of the speCtrum has 
little or no power to render these bodies phosphorescent, 
the violet part, however, has greatest aCtion, and the ultra¬ 
violet rays produce the maximum effeCt. M. Becquerel 
found then, in these sulphides, an interesting method of 
examining the invisible parts of the speCtrum, which 
furnished an addition to those employed, viz., the ther- 
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mometer, silver compounds, &c.; these sulphides may be 
compared to chords which have the power of absorbing 
vibrations whose wave lengths are too small to affeCt the 
organs of hearing—too shrill to be heard—and of changing 
them into vibrations of greater wave-lengths, and emitting 
them, so that they may be distinctly heard. 

When these sulphides are held before some source of 
light, the sun’s rays for instance, and then placed in a 
dark room, they gradually, after many hours, lose their 
phosphorescence—if, however, they be then heated a few 
degrees above the temperature at which they have re¬ 
mained, say from 6o° to 8o° F., they again become faintly 
luminous, and if kept for some time at that temperature 
they gradually lose their phosphorescence again ; if allowed 
then to cool in the dark to 60° F., and again heated to the 
same temperature they show no phosphorescence, but if 
heated to a still higher degree of temperature, say ioo° F., 
they again become luminous, and so on ; this power may 
be regained and lost any number of times by placing them 
for a few seconds before any bright source of light and 
then removing them to a dark room—an eleCtric current 
from a Ruhmkorff’s coil passed through vacuum tubes 
containing these sulphides also develops their different 
colours. 

The interesting point with respeCt to the sulphides 
which I show here this evening, is that they have been 
prepared by a special mode of manipulation by M. Andre, 
and that the luminosity or phosphorescence capable of 
being produced by them is greater than that from any 
which hitherto have been prepared. 

The following gives the compositions of the different 
sulphides which show the differently-coloured phospho¬ 
rescences :— 

Green is composed of sulphide of calcium. 
Orange is composed of sulphide of calcium which has 

been heated with 1 or 2 per cent of binoxide of manganese. 
The lime for the preparation of the above-mentioned 

two colours was produced by the calcination of oyster 
shells. 

An orange-coloured phosphorescence is also produced 
by sulphide of barium. 

Blue and Violet are each sulphides of calcium which 
have been prepared from precipitated carbonate of lime. 

Yellowish Green is simply sulphide of strontium. 
Yellow is sulphide of strontium which has been calcined 

with 4 or 5 per cent of sulphide of antimony. 

DEUTSCHE CHEMISCHE GESELLSCHAFT, 
BERLIN. 

January 29th, 1877. 

Prof. A. W. Hofmann, F.R.S., Vice-President, in the 
Chair. 

At the opening of the session, the presiding officer paid 
a brief tribute to the memory of the late Prof. J. C. Pog- 
gendorf, the editor of the well-known Annalen der Physik 
und Chemief who died in Berlin, January 24th. 

A. Pinner read a communication from V. Meyer ilOn 
Cuminolf in which it was stated that if perfectly pure it 
did not yield cymen upon treatment with caustic potash, 
as given in Kraut’s investigations upon the subject. The 
latter's researches were probably made with cuminol 
which had not been entirely freed from cymen. 

R. Munke exhibited a new rotator}' aspirator, in which 

the necessity of changing the connecting tubes by each 

inversion was obviated; and some improvements in the 

methods for heating the air and gas supplied to a blast 

lamp. 
C. Cech and P. Schwebel described “ A Peculiar 

Formation of Iso-cyano-benzene." Dichlor-acetate of 
aniline upon treatment with caustic soda is changed 
almost entirely into iso-cyano-benzene and formic acid— 

C12HC-C00H.C6H5NH3 = CNC6H5 + 2HC1 + CH202. 

Luminous Sulphides of Becquerel. 
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M. Klobukowski gave the results of experiments upon 1 
the method of E. Kopp, proposed a short time since, for 
the “ Determination of the Halogens in Organic Com- 
pounds." The process consists in heating the mixture of 
the substance to be analysed with ferric oxide, in a narrow 
glass tube, the remainder of which is occupied by a spiral 
of fine iron wire and a layer of carbonate of sodium. It 
was found that by using a tube of Bohemian glass, 60 c.m. 
long and 5 to 6 m.m. in diameter, the combustion was 
ended in five to ten minutes, and that the easiest way of 
bringing the contents of the tube into water was to dip 
its lower end while still hot into a deep beaker containing 
a little cold water. The method is to be recommended 
on account of its rapidity and accuracy, as well as the 
ease of obtaining perfectly pure Fe2Q3 for the purpose. 

F. Tiemann and Id. Herzfeld stated that by treat¬ 
ment of salicylic aldehyd with sodium acetate and acetic 
anhydride they had obtained “ ortho-conmaric acid," 
C9H803, in a manner analogous to the formation of para- 
coumaric acid from para-oxy-benzoic aldehyd. The acid 
is separated out in the form of the acetyl compound by 
solution in ether and treatment with carbonate of sodium. 
The melting-point of coumaric acid obtained in this way 
as well as by the ordinary method, is found to be 1950, 
instead of 207° as given by Perkin. 

S. Gabriel read a paper “ On Meta-sulpho-cyanate of 
Phenylen," CgH4(SCN)2, which was obtained by the 
adtion of ICy on phenylen sulphhydrate in closed tubes. 
It crystallises in short needles, melts at 54°, and is 
changed by nitric acid and sulphuric acid into nitro-sulpho- 
cyano-phenylen, C6H3.N02.(SCN)2—yellow needles melt¬ 
ing at 150°. 

The same author also read a paper “ On Ethers of 
the Tribasic (Ortho) Thio-formic Acid." Ortho-thio- 
phenylic formiate, CH(SC6H5)3, is obtained by the adtion 
of chloroform upon sodium phenylic mercaptide, and 
ortho-thio-ethylic formiate, CH(C2H5S)3, from the corres¬ 
ponding ethylic compound ; the former crystallises in thick 
prisms ; the latter is a liquid, boiling under partial decom¬ 
position between 200° and 250°, and possessing a most 
offensive odour. 

Prof. Hofmann stated that a triphenvl-guanidin was 
easily obtained by the adtion of carbon tetrachloride upon 
aniline in open flasks, without having recourse to the 
more complicated method given at the time of its dis¬ 
covery. 

The same author described also some experiments on 
the composition and preparation of a new orange colour¬ 
ing matter, called “ chrysoidin," which has lately appeared 
in the market. Analysis proved this body to be the 
hydrochlorate of diamido-azo-benzene, CI2Hi2N4, thus 
placing it midway between aniline yellow (mono-amido- 
azo-benzene) and phenylen brown (triamido-azo-benzene). 

Aniline yellow, CI2HgNH2.N2 = CI2HIIN3. 
Chrysoidin, CI2H8(NH2)2N2 = CI2HI2N4. 
Phenylen brown, CI2H7(NH2)3N2 = Ci2HI3N5. 

Chrysoidin is easily obtained by submitting the diazo¬ 
benzene of P. Griess to the adtion of phenylen-diamin— 

c6h4n2+c6h8n2=cI2hI2n4. 

The phenylen-diamin to be used is the one yielded by 
redudtion of dinitro-benzene. The isomeric compound 
prepared from aniline yields no colouring matter. A series 
of analogous colouring matters may be obtained by sub¬ 
mitting the azo-fulminates of aromatic monamines to the 
adtion of diamines. 

F. Tiemann and B. Mendelsohn read a paper “ On 
the Components of the Creosote obta'med from Beechwood 
Tar." The fradtion of the acid oil of this creosote boiling 
at 220° consists chiefly of creosol and phlorol, and the 
relations of these two to other well-known compounds 
have been examined. Creosol has been changed first into 
an acetyl compound, and then by oxidation into vanillic 
acid, and receives, therefore, the strudtural formula 
C6H3(CH3)(OCH3)(OH), the sidelinks in the order 1, 3, 4. 
Phlorol was changed first into methyl-phlorol, and this 

was oxydised to an oxyphthalic acid, identical with that 
obtained from salicylic acid. Phlorol is therefore to be 
regarded as an oxy-xylen, CeH3(CH3)2(OH). 

The following papers from non-resident members were 
read :— 

H. Wald, “ On Para-dinitro-diphcnyl." On treatment 
with sodium amalgam 2 molecules of this compound unite 
together, under separation of 3 atoms of oxygen, forming 
an azo-oxy-nitro-diphenyl. 

A. Baeyer, “ On Phenanthren-quinon." By boiling 
with soda this body takes up a molecule of water, and 
forms an aldehyd acid of the formula CI4Hio03. 

T. Heymer, “ Action of Sodium on Succinic Ether, and 
a Peculiar Formation of Hydroquinon." By the adtion 
of sodium a complicated ether, analogous to aceto-acetic 
ether, is produced. If treated with soda and sulphuric 
acid while protected from the adtion of the air, it yields 
hydroquinon. With acetic acid, and an incomplete ex¬ 
clusion of air, an acid of the following composition is ob¬ 
tained :—C6H402(C00H)2. 

A. Baeyer, “ On Aldehyds of the Phtlialic Acids." 
The author obtains them from the acid chlorides by treat¬ 
ment with hydriodic acid and phosphorus. 

J. Berger, “ On Oxy-terephthalic Acid." This com¬ 
pound, C6H3(OH)(COOH)2, was obtained from the di- 
amido compound, and gives with HC1 oxy-salicylic acid. 

F. C. Muller, “On the Temperature of Aqueous Vapour 
under Normal Conditions." Experiments show that there 
is no condensation of water upon the bulb of a thermo¬ 
meter surrounded by aqueous vapour and marking ioo°, 
if it be previously warmed to that temperature, and con¬ 
densation upon the upper part of the tube be prevented. 

C. Gottig, “On the Synthesis of Aldehyds." The 
author applies successfully the method of distillation of 
calcium formiate with the calcium salt of the corresponding 
acid to the synthesis of ethyl-salicyl-aldehyd,— 

C6H4(OC2H5)(COH), 
but is unable to obtain salicyl-aldehyd itself. 

H. SchwanertDinitro-toluen-sulphonic Acids." The 
author has obtained two isomeric acids of this composi¬ 
tion, C6H2(CH3)(N02)2(S02H), one of which, dinitro-para- 
toluen-sulphonic acid, derived from ortho-nitro-para- 
toluen-sulphonic acid by the adtion of HN03, is described 
fully. A number of salts, the amide, chloride, and various 
compounds with acids, are also described. 

A. Bernthsen, “ Action of Nascent Hydrogen upon 
Benzo-thiamide." Sodium amalgam in an alcoholic solu¬ 
tion reduces benzo-thiamide to benzo-thialdehyd, 
C6H5.CSH. 

B. Zoller, “ On the Conservatory Properties of Potassic 
Xanthate." A small addition of this salt is found suffi¬ 
cient to prevent decay and fermentation in organic bodies 
for an indefinite period. The juice of the grape and other 
fruits can be preserved in this way perfedtly fresh, even 
when exposed to the air. On. account of its cheapness, 
easy application, absence of dangerous properties, and the 
small amount required, potassic xanthate can well replace 
many conservatory substances at present in use. 

A. Raab, “ On some Derivatives of Cuminic Aldehyd." 
Among these are dicuminyl-carbamide, CO(NHCioHI3)2, 
dicuminyl - sulpho - carbamide, and hydro - cuminoi'n, 
C20H2602. The latter was obtained by redudtion of the 
aldehyd with nascent hydrogen, and gives acetyl-, chloro, 
and other derivatives. 

K. Stuckenberg, “ On Para-nitro-ortho-sulphi-phenol." 
This body has been obtained in the form of the calcium- 
salt, C6H3N02S020Ca0, by the adtion of nitric acid upon 
the potassium salt of ortho-sulphi-phenol. 

B. Radziszewski, “ On the Phosphorescence of Lophine, 
Amarine, and Hydro-benzamide." The author has found 
that if lophine is dissolved in an alcoholic solution of 
potassic hydrate an exceedingly brilliant phosphorescence 
takes place. An extensive series of expeiiments showed 
that the phenomenon did not occur in other solutions of 
lophine, or by the adtion of heat or fridtion ; also that it 
was partially due to a slow process of oxidation, although 
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not entirely. Ammonia and poiassic benzoate were the 
decomposition-results of the reaction. Amarine and 
hydro-benzamide displaj^ed the phenomenon under the 
same conditions, but much less brilliantly. The author 
attributes it to causes analogous to those inducing the 
phosphorescence of phosphorus itself. 

R. Struve, “ Derivatives of Phenanthrcn.” The author 
has obtained from phenanthren-quinon dinitro-phen- 
anthren-quinon, a heavy yellow powder, and changed 
this by oxidation into dinitro- diphenic acid,— 

Ci2H6(N02)2(C00H)2. 

Reducing agents yield a diamido-diphenic acid, a white 
amorphous powder, the hydrochlorate of which gives by 
distillation with soda-lime diamido-diphenyl. 

CORRESPONDENCE. 

DOCTOR’S DIPLOMAS. 

To the Editor of the Chemical News. 

Sir,—Dr. P. Townsend Austen calls attention to an 
advertisement which is appearing in the Kladderdatscli, 
offering degrees for sale, Ad., Medicus, Royal Square, 
Jersey, England. 

The degrees emanating from this source are not English 
degrees, but degrees from the “ University of Philadel¬ 
phia,” and have been very frequently exposed in the 
papers here. 

As these bogus degrees are by this time too well known 
in this country to be profitable, the enterprising advertiser 
is probably trying them on in Germany.—I am, &c., 

A. A. R. 
London, February 5, 1877. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, de l'Academic 
des Sciences. No. 4, January 22, 1877. 

Memoir on Eledtro-Capillary Actions, Treating of 
(1) the Depolarisation of the Elecftrodes, as well as 
of the Eledtric Effects Produced at the Point of 
Contact of the Membrane and of Various Liquids ; 
(2) the Relations between the Electromotive Forces, 
the Quantities of Heat Liberated during their Pro¬ 
duction, and the Diffusive Powers.— M. Becquerel.— 
The nature of this paper appears sufficiently from the 
title. The author considers that he has arrived at a more 
exaCt determination of the eleCtro-motive forces, and a 
more complete study of the intervention of eleCtro-capillary 
actions in the phenomena of life. 

Researches on the Substituted Eugenols.—M. A* 
Cahours.—The author has obtained and studied propyl- 
eugenol, C^HxsO^ a mobile liquid of a pale amber colour, 
with an odour recalling that of the carnation, insoluble in 
water, readily* soluble in ether, boiling between 263° and 
265°, and of the specific gravity 1*0024. Iso-propyl- 
eugenol boils between 2520 and 2540, and its specific 
gravity is 0*199 (?). Butyl-eugenol, C^H^Os, boils be¬ 
tween 2720 and 274°, and of specific gravity 0*985. It 
may be regarded as methyl-butyl-proto-catechuic acid. 
Amyl-eugenol, C30H2204 (amyl-methyl-proto-catechuic 
acid), boils between 283° and 285°, and its specific gravity 
is 0*976. Hexyl-eugenol boils between 296° and 300°. 
Allyl-eugenol, C26Hi604, boils between 267° and 270°, and 
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has the specific gravity 1*018. The author has also 
obtained benzyl-eugenol and ethylen-eugenol. 

Contemporaneous Formation of Zeolites (Chabasie 
and Christianite) under the Influence of Hot Springs 
in the District of Oran, Algeria.—M. Daubree.—In cer¬ 
tain fragments of Roman masonry, consisting of lime 
cementing together fragments of brick, were found zeo- 
litic crystals of the kinds just mentioned. 

Capacity of Saturation of Manganous Acid.—M. 
A. Gorgen.—The author concludes that the binoxide of 
manganese at the moment of its formation is a bibasic 
acid. The other manganites of the formula (5Mn02)R0 
are not saturated manganites, but manganites in equili¬ 
brium with reference to the medium in which they have 
taken their origin. The hydrated binoxide of manganese pre¬ 
pared artificially may be regarded as a modification of 
manganous acid in the nascent state. 

Action of Heat on Quercite.—M. L. Prunier.—In the 
first stage which extends to +280° in a vacuum the sub¬ 
stance loses water, and there are formed neutral compounds, 
among which is found a volatile body, quercitic ether. All 
the compounds formed are neutral, soluble in water, in¬ 
soluble in alcohol and ether, and regenerate quercite if 
boiled in water. Above 280® to 300° the molecule is 
abruptly broken up ; carbonic acid escapes, and there are 
formed crystalline acid bodies, more volatile and more 
fusible than quercitic ether. 

Fermentation of Urine—Dr. C. Bastian.—A con¬ 
tinuation of the controversy with M. Pasteur,. 

Bulletin de la Societe d'Encouragement pour VIndustrie 
Nationale. No. 35, November, 1876. 

Note on the Nickel Extracted from the Ores of 
New Caledonia.—MM. Paul -Christoffe and H. Bouil- 
het.—The substance of this paper has been already in¬ 
serted in the Chemical News. 

No. 36, December, 1876. 

Report made by M. Lamy on behalf of the Com¬ 
mittee of Chemical Arts on the Distilling and Recti¬ 
fying Apparatus of MM. Savalle,.Fils, and Co.—Jt is 
impossible to give an intelligible account of the apparatus 
employed by the inventors without the accompanying 
illustrations. 

Report made by MM. Cloez and De Luynes on be¬ 
half of the Committee of Chemical and Economical 
Arts on the New Saccharimeter of M. Laurent.—The 
apparatus is arranged like the polariscope of Mitscherlich, 
from which it differs merely in the construction of the 
polariser. It consists of a combination equivalent to two 
Nicol prisms in juxtaposition, of which the principal sec¬ 
tions form an angle of 50. A full description of the appa¬ 
ratus would require the aid of illustrations. 

Les Mondes, Revue Hebdomadaire des Sciences, 
December 14, 1876. 

According to M. Legrand there are grievous complaints 
concerning the defective ventilation of the hall in which 
the Academy of Sciences holds its meetings. The evil is 
aggravated by the faCt that a certain illustrious physiolo¬ 
gist has a great dread of an open window. 

Composition of the Baths for Tempering Glass.— 
In water the glass almost invariably breaks. Fatty matters 
perfectly purified, and virgin oils free from all admixture, 
give good results. The temperature employed varies from 
150° to 300°. Glycerin, whether pure or mixed with fats, 
cannot be advantageously employed. 

December 21, 1876. 

This issue contains nothing of interest save a paper by 
M. Recamier on the “Action of Light as a Motive Power,” 
which we shall endeavour to reproduce in full. 
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MEETINGS FOR THE WEEK. 

Monday, 12th.—London Institution, 5. 
- Medical, 8. 
-Royal Geographical, 8.30. 

Tuesday, 13th.—Royal Institution, 3. Prof. Garrod, “ On the Human 
Form : its Structure in Relation to its Contour.” 

-Civil Engineers, 8. 
• -Anthropological Institute, 8 
-Photographic, 8. (Anniversary). 

Wednesday, 14th.—Society of Arts, 8. 
Thursday, 15th.—Royal, 8.30. 

- London Institution, 7. 
- Royal Society Club, 6.30. 
• - Royal Institution, 3. Dr. W. Pole, “ Theory of 

Music.” 
- Chemical, 8. ‘‘On the Estimation of Urea by means 

of Hypobromite,” by Dr. Dupre, F.R.S. “ On the 
Influence of Ammonium Sulphide in Preventing 
the Action of various Solutions on Copper,” by 
T. Carnellv. “ An Experimental Enquiry as to 
the Changes which Occur in the Composition of 
Waters from Wells near the Sea,” by W. Ii. 
Watson. 

Friday, 16th.—Royal Institution, 9. “ Solid Water,” by Prof. F. 

Guthrie. 
- Geological, 1. (Anniversary). 

Saturday, 17th.—Royal Institution, 3. “Florence and the Medici,” 
by J. A. Symonds. 

- Physical, 3. 

outh London School of Pharmacy, 325, Ken- 
nington Road. Managing Director, Dr. MU i'ER. 

Daily Lectures on the following subjedts:— 

Chemistry. Materia Medica. 

Botany. Pharmacy. 

Physics. Classics. 

The School has accommodation for 120 Students, and contains an 
excellent Museum and a very completely fitted Chemical Laboratory 
for 50 Junior and 20 Senior Pupils, with water and gas at every working 
bench. 

For all particulars, enclose a stamped envelope to the Secretary, 
Mr. W. Baxter, at his otflce, Central Public Laboratory, Kennington 
Cross, London, S.E. 

p>ERNERS COLLEGE of CHEMISTRY, 
in conjunaion with the SCIENTIFIC DEPARTMENT of the 

ROYAL POLYTECHNIC INSTITUTION. 
Instruction and preparation in CHEMISTRY and the EXPERI- 

MENIAL SCIENCES under the direaion of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from II to 5 a.m. and from 7 to 10 p.m. 
daily. 

Especial facilities for persons preparing for Government and othe 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Pradtical Investigations conneaed with 

Patents, &c., conduaed. 
Prospeauses and full particulars on application to Prof. Gardner 

at Berner’s College, 44, Berners-street, W., or at the Royal Poly¬ 
technic Institution. 

BISULPHITE OF LIME. 

BISULPHITE OF SODA. 

WILLIAM MARRIOTT, 
CHEM ICAL WORKS HUDDERSFIELD- 

M. B. LEHMANN, Jun., 
ieipzic (S_A_2Co:urYn, 

IMPORTER AND EXPORTER OF DRUGS 
AND GENERAL MERCHANDISE. 

T TeBIG COMPANY’S EXTRACT OF MEAT. 

Finest Meat-flavouring Stock for Soups, Made-Dishes 
and Sauces. Caution.—Genuine ONLY with facsimile 
of Baron Liebig’s signature across Label. 

MINERALS AND FOSSILS. 
Also Rock Specimens, British and Foreign Shells, 

Crustacea, Microscopic Objects, Glass- 
Capped Boxes, Card Trays, Tablets, &c. 

Specimens sent for Selection to known or approved applicant 

THOMAS D. RUSSELL, 
48, ESSEX STREET, STRAND, W.C 

Catalogues Free, 

SPECIALITIES. 

Lump, Crystallised, Ground, and Prepared 
Large stock of every description. 

*** Suitable for all Trades. 

Refined powdered, Lump, Grey, and Ruby. 

Finest produced. Medium and Common for all 
purposes. 

Carbonate and Sulphate. All qualities of Lump 
and Ground. 

Of high percentage of Alumina and low in Iron. 

CRYOLITE. MAGNESITE, CHROME ORES, EMERY 
STONE, AND ALL MINERAL ORES, &c. 

GEO. G. BLACKWELL, 
MINERAL AND CHEMICAL BROKER, 

5, CHAPEL STREET, LIVERPOOL 
NOTE.—Special attention is directed tu my CARBON¬ 

ATE AND SULPHATE OF BARYTES as the finest 
produced, being clean, crystallised, free from Lime, 
and of the highest test. 

TOWN SON & MERCER 
(Lats JACKSON & TOWNSON), 

Wholesale and Export Dealers and Manufacturers of 

CHEMICAL & SCIENTIFIC APPARATUS 
Giaduated Instruments, Pure Chemicals, &c., 

For Analysis and the general Laboratory Use of Manufacturers 
Mines, Universities, Schools, &c., 

S9, Bishopsgate Street Within* 
LONDON. 

Sole Agents for Prof. Wanklyn’s Test Solutions or Water Analysis 

Illustrated Catalogue post free on receipt of 3 stamps. 

INDIA-RUBBER SPECIALLY PREPARED FOR 
CHEMICAL PURPOSES. 

Boots, Gloves, Gauntlets, Aprons, Pure Tube and 
Hose, all Warranted Best Quality. 

J. G. INGRAM & SON, 
Manufacturers of Mechanical, Surgical, Chemical, and 

all other Vulcanised India-Rubber Goods. 

The London India-Rubber Works, Hackney Wick, E., 
And at Hoxton and Rainham, Essex. 

JOHN GRAHAM, 
CHEMICAL ENGINEER, 

PAEUWOBTH 
Near MANCHESTER. 

Plans, Contracts, Estimates, Specifications, and Valuations ; 
Casting and Machinery of every descrition for 

Chemical Works. 

Competent Workmen sent to all parts of the 
Kingdom for Repairs, &c. 

Graham’s Improved Burner Pipe, a sure preventative against the 
Destruction of Lead in Towers and Chamber Ends, and a Perfect 
Remedy against any Escape ot Gas. 

H. M. CAPNER, 
Electrical and Philosophical Instrument Maker to the 

Trade only. 

20, NORTHAMPTON SQUARE, LONDON, E.C. 

PATENTS. PATENTS. 

obertson, Brooman, and Co. (established 
50 years) continue to obtain Patents for Inventions. Pamphlet, 
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QUANTITATIVE ANALYSIS OF CERTAIN 

METALS IN IRON AND STEEL. 

By SERGIUS KERN, St. Petersburg. 

pSi f i s™e 1 1S also a drawback in using this 
f, en?e.nt for analytical researches. I propose to replace 
. e bl°n}ine m this case by sodium hypochlorite, which 

alkaH^^h°nS °I man.ganous salts in the presence of an 
alkali, throws down the manganese in the form of hydrated 
manganese dioxide by the following equation :— 

ThfL<d-2 + Nia°C1i',2NaHO = (Mn02H'H20)+3NaCl. 
cheap0dlUm iypocllIorite ma.V be easily prepared and is 

Obouchoff Steel Works, St. Petersburg. 

In several specimens of analysed hard steels from 0-3 to 
0-5 per cent of tungsten was detected. The specimens 
in hand were received from Sweden as steel for instru¬ 
ments, especially for files. In analysing this steel for 
tungsten it was found very troublesome to evaporate to 
dryness the ammoniacal solution of tungstic acid, as the 
boiling liquor is very often thrown out from the beaker. 
The following alteration in this process was found to be 
very practical:— 

5 grms. of the specimen are dissolved in aqua regia, and 
the solution is evaporated to dryness, and then dissolved 
in a mixture of 25 c.c. ot water and 15 c.c. of hydrochloric 
acid. The resulting precipitate contains silica and 
tungstic trioxide (W03) ; it is next filtered from the solu¬ 
tion, washed first by water acidulated by 5 per cent of 
hydrochloric acid, and finally by pure alcohol. The tungstic 
trioxide is dissolved on the filter in strong ammonia ; the 
filtrate is boiled for twenty minutes with 5 grms. ot caustic 
lime or caustic potash; hydrochloric acid is next added, the 
solution is heated for some time, and the remaining pre¬ 
cipitate of pure tungstic trioxide is filtered from the hquor, 
dried on the filter, carefully ignited, and weighed. W05 
contains 79-31 per cent of tungsten. 

Having made several new experiments with chromeisen 
prepared by the process described in my article in the 
Chemical News (vol. xxxii., p. 136), I may strongly re¬ 
commend the use of it in steel manufacture instead of 
spiegeleisen and ferro-manganese. The resulting steel 
is very soft and is far superior to the steels^now in use for 
the preparation of boiler plates, tyres, guns, wire, &c. In 
preparing such cast-steel in every crucible, containing 
ordinarily 70 to 80 lbs. of raw material, 0*75 to i‘6o per cent 
of chromeisen containing 50 to 60 per cent of metallic 
chromium is added. In analysing the resulting chrome- 
iron alloys the following process may be used. The work 
is quickly executed :— 

From the solution containing iron and chromium, these 
metals are precipitated by ammonium sulphide 
[(NH4)2S] ; the resulting precipitate is filtered from the 
liquor, dried, and ignited for 30 to 40 minutes in a platinum 
crucible with 4 parts of a mixture of equal quantities of 
KNO3 and K2C03. The ignited and fused mass is placed 
in a glass, and hot water with 5 per cent of alcohol is 
next added. The liquor is boiled and filtered from the 
precipitate; the solution contains only the chromium salt, 
which is precipitated by adding an excess of ammonia in 
the form of chromiuryi hydrate (C^OgHg), which is strongly 
ignitea ; the resulting chromium oxide (Cr203) is weighed 
and the percentage is calculated knowing that this com¬ 
pound contains 32-2 per cent of chromium. In analysing 
iron and steel the manganese is usually separated from 
the iron by sodium acetate, which throws down the iron 
and leaves the manganese in solution, which is precipi¬ 
tated either by ammonium sulphide in the form of man¬ 
ganese sulphide, or by bromine in the form of hydrated 
manganese dioxide (3Mn02 +H20), which is next ignited, 
and the resulting manganese compound, mangano- 
manganic oxide is weighed. The first process 
of precipitation of manganese by (NH4)2S is, however, a 
dirty operation, giving at the same time not such correct 
results as the bromine process. But as bromine is ex¬ 
pensive the use of it in laboratories is limited. The 
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Manufacture of Sulphuric Acid. By Robert Hasen 
clever, Manager of the Stolberg Works. 

If the slope of the ground permits no other arrangement 
the waggons may have a low shape, and the tram-wav 
may be on the same level as the floor of the furnace At 
the Rhenania and in other places where the pyrites can be 
brought up on to the kilns without difficulty, the charge 
of lump-ore is introduced through an aperture in the vault 
and the process does not take more than 20 seconds. If 
it is too difficult to convey the ore upon the top of the 
kilns it is thrown in with shovels through the working- 
coor. In this manner 400 kilos, can be introduced in five 
minutes. As charging always disturbs the progress of the 
furnace it is advisable to restrict it to a minimum of time 

Poor lump-ores are roasted in Freiburg and Oker in 
small shaft furnaces with a lateral exit for the gases' and 
a low vault in which a high layer of ore is constantly 
maintained.f ' y 

As for the roasting of smalls and rough fragments it is 
sometimes carried on along with the lump-ores. This 
method is not advantageous, and renders the burning of 
the whole of the pyrites imperfect. 0 

It is better to work up the smalls into balls fKIutten 
Stockeln, Boulets). 1 - ’ 

For this purpose they are mixed with more or less clay 
and water, and moulded into balls or cut in pieces. The 
dried balls are then burnt either alone, or mixed with 
lump-ores in the kilns described above. English establish¬ 
ments which burn Spanish cupriferous pyrites mix the 
finely ground ore with water without clay, and mould the 
paste into balls, which hold together owing to the pre¬ 
sence of vitriol. 

For roasting smalls and coarse powder several kilns 
have been latterly proposed. 

In 1862 the so-called shooting-kilns were introduced at 
Freiberg, their original and ingenious construction beincr 
due to Moritz Gerstenhofer. They have been described 
in most technological journals, and in Schwarzenber^’s 
“Treatise on the Manufacture of Sulphuric Acid ” (p. 44)° 
they are represented in figures drawn to scale. P. Bode 
assistant in Gerstenhofer’s technical office, describes them 
in detail in his pamphlet “ Contributions to the Theory 
and Practice of the Manufacture of Sulphuric Acid.” + 
He deals at length with all the objections to Gersten¬ 
hofer’s furnaces, and endeavours to refute them. 

The ores to be burnt in Gerstenhofer.’s kilns must first 
be ground to a fine powder. They are desulphurised 
whilst falling down a shaft of about 5 metres hmh, 1-25 
metres wideband o-8 metre deep. This shaft is fitted up 
with three-sided prisms of fire-clay, arranged with one 

Bepchte uber die Entwickelung der Chemischen Indurti'e 
Wahrend des Letzten Jahrzehends.” 

Compare Graham-Otto’s Lehrbuch, Band 2, abth. r 540 
“ Beitrage zur Theorie und Praxis der ‘Sfrhw.e.fel $iture Vabr.icj^ t 

tion." 
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angle downwards and one side upwards so that intervals 
remain between them, and the particles of ore fall from 
one prism t® the next. The raw ore is introduced con¬ 
tinuously by means of a hopper, and the burnt residue is 
withdrawn from time to time below. The furnace is 
heated with wood or coal previously to entering the ores, 
and as soon as they are introduced the fire is withdrawn, 
as the combustion of the sulphur keeps up the necessary 
temperature. Rich ores are passed through the kilns in 
small quantities and poor ores more rapidly. 

Instead of putting in furnace bars below and removing 
them again when the kiln is warm, the author introduced 
a permanent lateral fire in the Gerstenhofer kilns built at 
Stolberg, which was ready for use on a change of ores or 
any interruption of the process. 1.1 Stolberg the burnt 
ore, also, was drawn at once out of the furnace into a 
truck, introduced below the bottom sliding plate. Both 
these arrangements were considered by Bode as improve¬ 
ments. 

Gerstenhofer’s kilns afford the great advantage that 
poor ores may be burnt without the aid of fuel, so as to 
produce rich gases of a constant composition and fit for 
the chambers. If perfedt burning is not required they are 
unequalled. At Vedrin, in Belgium, where the good 
pyrites are sold and only the inferior qualities are used 
for the preparation of acid, satisfactory results are ob¬ 
tained with them, as also in Freiberg, where a mere pre-' 
liminary roasting of mixed ores is required. 

For roasting rich smalls this furnace has not come into 
general use, and is employed neither in France nor in 
England (except for copper-ore at Swansea). It has been 
abandoned at the chemical works at Chauny (Dep. Aisne), 
of Widnes (Lancashire), of Nienburg on the Weser, and 
of Stolberg, on account of imperfedt burning and excessive 
production of flue-dust. 

A furnace for smalls invented by Perret was shown as 
a model at the Paris Exhibition of 1867, and has been 
fully described by Schwarzenberg.* This furnace consists 
of several stages of horizontal plates arranged above a 
kiln for lump pyrites. These plates are fixed at intervals 
of 30 centimetres, and are covered with smalls to the 
depth of 5 to 8 centimetres. The hot gases from the kilns 
below sweep over them whilst ascending, and exhaust 
them of sulphur. Perret’s furnace has been in adtion for 
years in the Wohlgelegen Chemical Works, near Mann¬ 
heim, but otherwise it has remained confined to France. 
As originally designed it rose to the height of 6 metres 
above the furnace, and required much labour, as the ores 
had to be pushed up from stage to stage, whereby also 
some sulphurous acid escaped. The most recent Perret 
furnaces are essentially modified and adt very satisfactorily. 
They are a little above 2 metres in height, and have only 
four ranks of plates, which can all be charged from the 
level of the furnace. The ore burns clean on every plate, 
and does not require to be pushed up from below. In 
this manner equal weights of lump and smalls are burnt. 

Maletras, of Rouen, set up a plate furnace on Perret's 
principle, in which rich smalls are thoroughly roasted 
alone without lumps, and without the aid of coal. Similar 
kilns are in use at Dieuze and near Berlin. The roasting 
of poor smalls at Dieuze has proved unsatisfactory, al¬ 
though the ore was dried before charging the furnace. 
Smalls of 46 to 48 per cent of sulphur were burnt down to 
3 or 4 per cent. 

In 1861 Peter Spence patented a furnace in England ) 
similar to those which had been in use for twenty years 
in Belgium, and at Stolberg, near Aachen. The furnace 
was worked with fuel, which heated a muffle, constructed 
of arches, for the reception of the ores. Much air entered 
through the working doors, so that the gases contained 
but little sulphurous acid. A kiln of this kind is still in 
use at the Works at Imeary, near Newcastle-on-Tyne. 
In Spence’s establishment it has fallen into disuse, and 
has altogether found but a very limited application. 

* Bolley, “ Handbuch der Chem. Technologie,” ii., 421. 
+ A.D., 1*61. Specification No. 3003. 

Allhusen, of Gateshead, burns smalls on iron plates 
above the lump pyrites. Nothing has transpired con¬ 
cerning the working of the process. 

The “Rhenania” Chemical Works of Aachen exhibited 
at Vienna, in 1873, models of the kilns which were first 
constructed at Stolberg, on the principle of Wilhelm 
Helbig and of the author.* These kilns serve for burning 
finely powdered sulphui ores, and especially for iron- 
pyrites and zinc-blende. The peculiarity in the construc¬ 
tion is that the ores are roasted upon strongly inclined 
planes, down which the pulverulent mass slides when a 
portion of ore is taken away from below. 

The plate furnace described in 1870 is in extensive use 
for burning the smalls resulting from breaking up the ores, 
and is at present being set up in several manufactories. 
It is charged with a mixture of coarser and finer frag¬ 
ments, sand-ore, and meal-ore. The lumps are burnt in 
the ordinary manner close by the plate tower, and the hot 
gases escaping, sweep over the plates and burn the smalls. 
The ore passes over the plates in the form of a continuous 
stream, the thickness of which is determined by the 
interval between two plates. Green ore is added and 
burnt ore withdrawn without interrupting the process. 
The upper aperture is kept covered with a heap of ore, so 
that as it slides down no sulphurous acid can escape at 
the hopper. At the lower part of the furnace the burnt 
stratum of pyrites is removed by means of a roller, which 
revolves automatically every five minutes, and is driven 
by a small water wheel. Paul Seybel, of Liesing, near 
Vienna, works the kiln intermittently withdrawing about 
200 kilos, of burnt ore every six hours by turning the 
roller. As smalls in very fine powder do not slide down 
well, SeybePs method is preferable for such ores. At 
Liesing, ores from Bosing, in Hungary, are burnt in plate 
kilns down to about 4 per cent, and Styrian ores down to 
about 7 or 8 per cent. The burnt lumps of the latter 
kind retain 5 to 6 per cent of sulphur, whilst lump ores 
from Bosing burn down to 2 per cent. 

Burnt smalls from the “ Sicilia ” mine, near Siegen, 
retain 4 to 5 per cent of sulphur according to the size of 
the furnace and the quantity of ore passing through it. 
The burnt lumps which have been roasted along with 
smalls retain 5 per cent of sulphur, whilst clean lumps 
burn down to 2 per cent. There is therefore a decided 
improvement in roasting these kinds separately. 

To be continued.) , 

ON THE FORMATION OF MOSS GOLD 

AND SILVER.f 

By ARCHIBALD LIVERSIDGE, 
Professor of Geology and Mineralogy in the University of Sydney. 

The origin and mode of occurrence of certain of the 
metals which are found in the free or native state, both in 
mineral veins and disseminated through various rocks, 
has for some time been a question of much interest to 
me: my attention, however, has hitherto been diredled 
more particularly to the circumstances connedted with the j 
occurrence of native gold and of the minerals with which 
it is usually found associated ; and it was while perform- , 
ing an experiment to ascertain, if possible, whether the 
gold which was known to be present in a certain specimen 
of mispickel existed in the crystallised state, or was merely 
disseminated through the mineral in amorphous particles, \ 
that I first obtained the peculiar form of gold which I 
now have the pleasure to exhibit to the Society. 

I have called this remarkable, and to myself hitherto 
unknown, artificial form of the metal “ moss gold,” be¬ 
cause in many respedts it resembles the well-known 
“ moss copper,”—hence it is convenient to use the above 
----- 

* Zeitschv d. Ver. Deutsch. Ingen., 1870, p.705, and 1872, p. 503. 
f Read before the Royal Society of N. S. W. September 6, 1876. 
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term for it, although it should be stated that none of the 
specimens of gold presented anything like so velvety an 
appearance as that commonly exhibited by moss copper. 

One of the two specimens before me was a rich piece 
of mispickel from the Uncle Tom Mine, near Orange, I 
believe, and the other a somewhat richer specimen from 
Paxton’s, or the Rampant Lion Mine, Hawkins’ Hill, ob¬ 
tained from a depth of 200 feet. Both contained some 
visible gold ; the first only a few small specks, but the 
second was fairly rich in free gold, although the amount 
was not to be compared to that which it now shows. 
Mispickel, I may remark, is a compound of arsenic, 
sulphur, and iron, combined in the following propor¬ 
tions :— 

Iron = 34^ 
Sulphur = ig-6 (or FeAs2FeS2) 
Arsenic = 46m 

IOO’O 

The first specimen was roasted in a muffle, in order to 
expel the sulphur and arsenic, and my intention then was 
to dissolve out the oxide of iron and to examine the resi¬ 
dual gold for crystals or any trace of crystalline structure 
which might be present, as I hoped by the above means 
to set the gold so completely free from the matrix that I 
could at once ascertain whether it existed in the mispickel 
in a crystallised form or only in irregular or amorphous 
lumps and particles. 

On taking the specimen out of the muffle after the whole 
of the arsenic and sulphur had been driven off, I found 
that the surface was studded with small, irregular, more 
or less rounded excrescences of gold, having much the 
appearance and colour of small drops of sulphur. On 
closer examination, and especially with the aid of the 
microscope, the surfaces of these mushroom-like growths 
were seen to be covered with minute capillary wires and 
branching forms, which in some cases appeared to be 
made up of minute irregularly-formed crystals. This is 
more noticeable in the second specimen. Some of the 
cavities in the gold are seen to be lined with the most 
beautiful little spiculae of gold, and some of the rounded 
bosses are composed solely of such spiculae, interlaced 
into a ball-like form. Many of these capillary wires are 
curled into most symmetrical and beautiful spirals ; one 
about ^ to £ inch in length, and of about inch in 
diameter, is coiled with the utmost regularity, the pitch of 
the screw being maintained uniform throughout its entire 
length. 

In some cases the mushroom-like growths are seen to be 
supported on but a very slender stem, while others have 
apparently become recumbent from their weight, and have 
grown along the surface. 

It is by no means an uncommon thing to find natural ' 
gold in the form'of capillary threads, which are often in¬ 
terlaced and twisted into beautiful and fantastic shapes ; 
also as thin flakes and scales, having a more or less 
fibrous surface; and at times in scales *) exceedingly 
thin that they are not thicker than ordinary gold-leaf. 
Some of the gold from Oura, near Wagga Wagga, occurs 
in this manner. The best-known Australian locality for 
filiform gold is, perhaps, the Upper Cave River, Queens¬ 
land. 

I should mention, however, that I have never seen or 
heard of any native gold presenting exacftly the same kind 
of appearance as the before-described artificially-formed 
specimens, but certainly the latter is at times somewhat 
similar. 

Origin of the Moss Gold. 

The general appearance of these peculiar cauliflower¬ 
like excrescences of gold would, at first sight, tend to give 
one the impression that they had been formed in somewhat 
the same way as the blebs and excrescences often ob¬ 
served on coke, which are so familiar to us in a fire made 
of so-called bituminous coal,—i.e, caking coal,—in which 
constantly \ye see portions of the coal fuse and swell up 

into fantastic blebs and bladders until the imprisoned gas 
breaks through the thin skin and inflames with a brilliant 
light. After the more combustible portions have been 
volatilised and consumed, a hard, clinkery, and more or 
less cauliflower-like excrescence is left. 

But I do not think that we can account for the form of 
these cauliflower masses of gold in a similar way, for the 
mispickel shows no traces of having undergone fusion, 
neither does the gold ; the crystals of mispickel, which 
by the operation of roasting have become converted into 
oxide of iron, still retain their original form, even down 
to the jagged points along the sharp splintery edges of 
fradtured surfaces. Hence it cannot be urged that the 
gold had merely been left in the form assumed by the 
fused mispickel in the same way that a cauliflower mass 
or capillary thread of coke is left by the escaping gas 
from a piece of fused coal. 

Neither can the gold have been merely squeezed out 
through pores in the matrix by mechanical pressure, in 
the same way that clay is forced through moulds in the 
manufacture of earthenware drainage-pipes, for the en¬ 
closing matrix of mispickel during the operation of roasting 
becomes comparatively soft and tender. Hence it could 
not well offer sufficient resistance to the expansion of the 
gold to adt as a wire draw plate, even if we suppose that 
the gold existed in the form of small pockets of metal, 
and that there are the necessary minute apertures and 
perforations in the mispickel through which the expanding 
gold could make its escape. 

And again, the forms exhibited by the gold show that it 
has not been in a fused condition, neither does it appear 
even to have been of a pasty consistency. 

To ascertain whether this remarkable form of gold was 
furnished by artificial mixtures of the metal and mis¬ 
pickel, or was solely confined to those occurring in nature, 
a series of experiments was commenced, and the results 
obtained satisfactorily showed that the same phenomena 
were presented by certain of the artificial mixtures em¬ 
ployed. 

Experiment.—80 grms. of powdered mispickel were 
fused under a film of borax with 1 grm. of precipitated 
gold. The w’hole of the gold was apparently taken up by 
the mispickel, for no metallic particles or shot could be 
detected in the fused mass of regulus. The button of 
regulus was then roasted at a low red-heat in the muffle ; 
it fused, but after the whole of the arsenic and sulphur 
had been driven off, the oxide of iron was found to be 
more or less covered with a brown, non-metallic-looking, 
cauliflower-shaped mass of gold. On scraping it with the 
point of a knife the unmistakable yellow metallic streak 
of gold was at once exhibited. 

Moss Silver. 

Next a series of experiments was made in order to as¬ 
certain whether any light would be thrown upon the 
subject by the behaviour of silver compounds under some¬ 
what similar conditions. 

The first experiment was the reduction of silver chloride, 
in a bulb tube, by the passage of a current of pure dry 
hydrogen, mentioned by Dr. Percy, F.R.S., in his great 
work on “ Metallurgy,” and by other writers. 

The silver chloride was allowed to fuse, but the temper¬ 
ature was kept very much below the fusing-point of silver, 
so much so that the glass was not even soltened. 

The surface of the reduced metal was somewhat mam- 
inflated and cavernous, and it was found in certain places 
to be covered with minute capillary threads and spiculae 
of silver ; the cavities also were more or less filled with 
them. 

Some silver sulphide was prepared in the humid way 
from silver nitrate. This was well washed, dried, and 
transferred to a French crucible, and then fused under a 
layer of borax in an ordinary melting-furnace. 

The mass of sulphide, weighing about 2 ozs., was then 
cut in two by means of a large knife and hammer, and 

1 one of the two parts roasted in a muffle furiwwe* The 
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piece of silver sulphide was placed on a small scorifier, 
just inside the mouth of the muffle, where for some time 
the temperature did not exceed the melting-point of tin 
(i.e.. about 4420 F.). Within a very few minutes (between 
10 and 15 minutes) after the lump of silver sulphide had 
been pkiced in the muffle, beautiful little growths of me¬ 
tallic silver were seen to be dotted over its surface, and 
paiticularly near the upper edges; the lower portion of 
the mass, to a height cf about | inch, only presenting one 
or two points of silver at the right-hand end. This expe¬ 
riment was repeated several timers with fresh pieces of the 
silver sulphide. 

The projecting filaments had a most brilliant silver-white 
co’our and lustre. 

Their surfaces are strongly striated parallel to the 
length of the filament, and the larger ones are in most 
cases more or less curved or spirally convoluted. To¬ 
wards the base the majority become much thicker, and in 
one direction they are usually much broader than in the 
other; hence they in this respeCt somewhat resemble 
blades of grass. 

In certain instances the crystals could almost be seen 
to lengthen ; a perceptible increase in length in more than 
one instance was observed within the space of between 
one and two minutes. 

The crystals seem to increase in length and thickness 
far more rapidly during the first hour than afterwards, and 
their growth does not appear to be materially hastened by 
urging the temperature ; that between the melting-points 
of tin and zinc (770° F.) appeared to be the most favour¬ 
able. At a higher temperature the whole surface of the 
silver sulphide becomes covered equally with a coat of 
metallic silver. 

The extrusion of the silver crystals cannot well be 
caused by pressure from without inward, for neither the 
silver nor the silver sulphide undergoes fusion or even 
softening; neither can the production of the filaments be 
due to the simple and ordinary process of reduction by 
the removal of the sulphur as sulphurous acid gas, other¬ 
wise the whole surface of the mass of heated and more 
or less roasted sulphide should be covered with a coat of 
reduced metallic silver, just as when the sulphide is re¬ 
duced in a current of hydrogen gas. But such is not the 
case ; the extruded wires and filaments appear to be rooted 
in the sulphide, as if they pushed their way out from 
within, and they usually project out at nearly right angies 
to the surface of the apparently unchanged dark lead- 
coloured silver sulphide, just as Dr. Percy describes the 
formation of silver filaments, from the same compound 
under the reducing agency of a current of hydrogen gas. 

It may be that their formation may have been deter¬ 
mined by the presence of nuclei of some sort, just as in 
the case of various saline solutions. 

On even the most searching examination I cannot deteCt 
any difference between the filamentous silver thus artifi¬ 
cially formed and specimens of similar native silver. 

Since making my experiments, I find that De la Beche 
says, in his “ Geological Observer,” p. 768 :— 

“ Artificial sulphuret of silver was found to be readily, 
decomposed by steam, and more easily so at a moderate 
heat. At a temperature under the melting-point of zinc 
this was soon effected, and the silver effloresced in such 
forms as to induce M. Gustav Bischoff to regard the 
moss-like and filamentous occurrence of native silver in 
veins as very probably the result of the decomposition of 
sulphurets.” 

Moss Copper. 

It is a well-known fadt that metallic copper occurs dif¬ 
fused through certain kinds of copper regulus, in the form 
of minute angular particles, which do not show the least 
trace of having undergone fusion : all the edges of these 
particles are sharp and not in the least rounded, and where 
cavities occur the metallic copper may be seen protruding 
into them in the form of minute points and hair-like 
threads or filaments.” 1 
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Dr. Percy, in speaking of moss copper, says*;—“In 
copper works this term is commonly used to designate 
those accumulations of filamentous or moss-like copper 
which are formed in cavities in pigs of certain kinds of 
regulus. Mr. Edward informs me that, in making copper 
from Cornish ores, moss copper seldom appears, but more 
of it is produced when these ores are melted in-admixture 
with a little Irish ore (copper pyrites mixed with much 
iron pyrites) : it occurs most abundantly when foreign ores 
are much used. It is chiefly observed, and in the finest 
state, in pimple metal, when all the cavities are filled with 
it, and it is found protruding from the bottom cjf the pigs 
into the sand underneath ; sometimes a little of it, strong 
and wiry to the touch, appears on the upper surface of the 
pigs. According to Mr. Edward, it may be seen in the 
little prills or shots of metal in the ore slag; and the sur¬ 
face of the pigs of metal from the calcined metal furnaces 
are covered with a coating of it, generally of a daik 
colour, and as thick as the nap or pile on velvet. 

“ In specimens in my collection the filaments of copper 
vary in size from the finest thread to fibies 3-i6ths of an 
inch in diameter, and from one of three specimens 
obtained from a Jine-metal furnace-bottom I have taken 
separate filaments perfectly continuous, and exceeding 
5 inches in length. 

“Under the microscope the filaments present numerous 
minute parallel and longitudinal lines or grooves, as though 
they consisted of bundles of extremely delicate fibres. . . . 

“ The mode in which these fibres are produced is an 
interesting subjeCt of inquiry. Each fibre seems to have 
been pushed, as it were, through a draw-plate, and at a 
temperature when the metal was soft, hut certainly not 
exceeding that of well-melted copper, for otherwise the 
fibres immediately after their protrusion would have been 
re-melted into globules.” Then he goes on to mention 
that “ filaments of silver, which, examined under the mi¬ 
croscope, appear to possess identically the same structure 
as those of moss copper, may be formed by heating finely- 
divided sulphide of silver in a current of hydrogen at a 
temperature sufficient to agglutinate the sulphide, but 
below the aCtual melting-point of silver. This beautiful 
experiment may be made in a glass tube, through which a 
current of the gas is passed. Long delicate fibres of 
silver may be seen protruding from minute rounded masses 
of the sulphide ; and as they are produced while these 
masses are in a soft state, and lying free in the tube, the 
idea that they result from the application of external me¬ 
chanical pressure, in a similar manner to maccaroni, can 
hardly be entertained. 

“ There seems to be a force in operation at the base of 
each filament, which causes the particles of silver at the 
moment of liberation successively to arrange themselves 
in one continuous fibre or series of fibres ; or, in other 
words, each filament grows, as it were, from a root im¬ 
bedded in sulphide of silver.” 

Experiment.—I placed some lumps of native copper 
disulphiue (Redruthite) in a hard-glass bulb tube, heated 
and passed current of hydrogen gas. After the experi¬ 
ment the whole surface of the mineral was found to be 
thickly covered with a nap of acicular filaments of copper. 
No traces of fusion were exhibited. 

Dr. Percy also shows by a series of experiments that 
metallic copper is separated in a similar way by simply 
fusing some copper disulphide (Cu2S) in a crucible. And 
he further states that there is at present no certain know¬ 
ledge of the cause which brings this about. 

The foregoing results obtained by different eminent 
scientific observers, together with those yielded by my 
own experiments, afford, I think, some very interesting 
information, much important matter for refledlion, and a 
large field for future experiment. 

The conditions under which the formation of crystals 
have been observed may be briefly stated to be comprised 
by the following divisions ; i.e., crystallisation takes place 
under the following conditions .— 

* Percy’s “ Metallurgy,” vol, i., p. 359- 
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Methods by which Crystallisation may be produced. 

1. By condensation from a state of vapour. 
2. From solution. 
3. From a state of fusion. 
4. By electrolysis. 
5. By “ spontaneous ” change. 
6. By thermo-reduftion. 

1. Condensation of a substance from a state of vapour, 
—e.g., iodine, arsenic, water-vapour yielding snow and 
hoar-frost. 

2. Crystallisation from Solution.—As when crystals of 
a salt are obtained by the evaporation of its solvent, and 
as when a solution of sulphur in carbon disulphide is 
allowed to evaporate spontaneously, beautiful crystals of 
sulphur are left. 

3. On Solidification from a State of Fusion.—This is 
commonly seen when metals such as bismuth, antimony, 
and others are allowed to solidify slowly. Beautifully 
crystallised examples of such metals and of sulphur may 
be readily obtained in the following way :—Melt a consi¬ 
derable quantity of the substance in a crucible or ladle, 
and when a thin coat has formed over the surface by 
cooling, pierce the crust, and pour out the still fluid con¬ 
tents as quickly as possible. A large part of the metal or 
sulphur, as the case may be, will be left lining the inside 
of the crucible in the form of most beautiful groups of 
crystals with sharply-defined edges and angles, and not as 
the rounded, imperfeft, semi-fused-looking bodies that we 
might naturally expeft when we consider the density and 
viscosity of the fluid in which they were formed and by 
which they were bathed. 

4. Crystallisation by Electrolysis.—When solutions of 
the salts of the heavier metals are submitted to the aftion 
of eleftric currents they undergo decomposition, and the 
metal which is deposited at the negative pole is usually 
more or less crystallised. A current of low intensity, 
cceteris paribus, seems to favour the formation of well- 
developed crystals. The reduction of a metallic solution 
by a more eleCtro-positive element may probably be classed 
under this head, as stannic chloride by zinc, or silver 
nitrate by lead, and so on. 

5. Spontaneous Crystallisation, as it is usually termed, 
—e.g., the gradual passage of amorphous plastic sulphur 
into the crystalline state, also the similar change under¬ 
gone by barley-sugar. Many well-known chemical preci¬ 
pitates apparently undergo spontaneously a similar change. 
Again, the gradual conversion of tough fibrous wrought- 
iron into hard brittle iron with short grain, by repeated 
concussion and vibration, seems to be a variety of crys¬ 
tallisation ; certainly a great molecular change has taken 
place—but this matter requires further investigation. 
Then we have the passage of blocks of tin, which had 
been exposed to intense cold, from the malleable and non- 
crystalline to a fibro-crystalline and brittle state; in faCt, 
so brittle does the tin become that it more or less com¬ 
pletely falls to powder. 

The devitrification of glass may also be here mentioned. 
6. Crystallisation by Thermo-reduction.—I think that 

we may safely regard the forms exhibited by the artificially 
produced moss metals as varieties of crystalline forms, 
and with as much reason as the mineralogist assigns a 
place for the similar natural forms amongst crystals ; the 
arborescent and other group forms assumed by native 
metals can be traced from normal and primary forms, such 
as of the oftohedron and rhombic dodecahedron through 
various degrees of elongation and attenuation until we 
arrive at the filiform and capillary threads, a number of 
which aggregated together give the velvet or plush-like 
mass of moss copper or other metal. Moreover, some 
portions of the gold reduced from the mispickel showed 
branching and arborescent groups which had all the ap¬ 
pearance of elongated dodecahedra placed end to end, in 
no way differing from natural specimens except in minute¬ 
ness and perhaps greater brilliancy of lustre. 

But these crystals have been produced by a process 

TL 
' differing considerably from the methods enumerated in the 

first five divisions ; hence the necessity for forming the 
sixth and last group. 

The artificially prepared moss metals are produced by a 
process of reduction, aided neither by vaporisation, solution, 
fusion, nor eleftrolysis, neither are they produced “ spon¬ 
taneously,” but they are prepared by the aid of a heated 
reagent. Hence I have for convenience ventured to form 
a special class, i.e., crystallisation bv thermo-reduction. 

This matter is, of course, very closely connected with 
the ordinary metallurgical processes of reduction, but in 
such manufacturing operations no effort is made to obtam 
the metal in the crystallised state; on the contrary, it is 
the practice to favour the conversion of the metal into the 
liquid state as speedily as possible. 

Although, perhaps, there may be no true analogy be¬ 
tween the two cases, still it would be very interesting to 
calculate the amount of force requisite to produce the 
crystals, supposing that they had been mechanically 
pulled out like wires through a draw-plate, or had been 
squeezed out through moulds similar to lead tubing. 

I hope at some future date to be in a position to sup¬ 
plement the foregoing preliminary notes upon a question 
which is of great interest and importance in the chemical 
geology of mineral veins and deposits, when the series of 
experiments at present in hand are somewhat nearer com¬ 
pletion. 

PROCEEDINGS OF SOCIETIES. 

NEWCASTLE-UPON-TYNE CHEMICAL SOCIETY. 

General Meeting, December 21st, 1876. 

The President in the Chair. 

The following notes, descriptive of some of the apparatus 
exhibited, were read :— 

“ Fletcher's Improved Aspirator and Blowerby J. W. 
Swan. This is a modification of the old Sprengel pump, 
from which it differs in some most important points. 

It will give an average duty as a blower of at least double. 
It will work with a fall of water so small as to be totally 

useless for the old form. 
The water inlet is arranged so as to throw the water 

across the descending tube in compact masses, which aft 
as pistons from the moment they enter the tube, and if 
the air and water are examined as they descend they will 
be found quite separate and aistinft from each other. In 
the old Sprengel pump, when examined in the same way, 
the water will be found to form a thick lining to the tube, 
with a free column of air in the centre, and in the whole 
length of the tube a large quantity of water can be seen 
running down the sides, doing absolutely no work. 

When a descending tube with a fall of 7 inches is used, 
it will bear immersion until the water overflow is only 
one inch below the inlet, and will still deliver air 6 inches 
below the overflow level. No greater test of the effici¬ 
ency of this part of the apparatus can be conceived 
than the faft that a fall of water of three-fourths of 
an inch will pump air steadily into a tube of five-six¬ 
teenths inch bore, or nearly half the diameter of the total 
fall. Whatever the speed or fall used, the clear definition 
between the water pistons and the air is equally distinft ; 
and so far as I have tested the arrangement the efficiency" 
as a blower or aspirator is in direft proportion to the 
difference in level betw’een the inlet and outlet pipes. 
The air and water at the bottom of the descending tube 
are delivered against the side of the air chamber, down 
which the water runs quickly, thus preventing to a great 
extent the presence of water vapour in the air. As an 
additional safeguard the air chamber is made very narrow 
and tall, and at the air outlet near the top is also placed 
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a spiral water trap. I find that 2 cubic feet of water per 
hour, with a fall of 2 feet, will supply an ordinary blow¬ 
pipe with air at a pressure of 12 inches of water. The 
same quantity of water falling 4 feet will supply two 
blowpipes, or will supply one with air at double the 
pressure. 

Its eiliciency as an aspirator is in proportion, as it per¬ 
fectly utilises the total height of fall of the water. 

The principal points in which this form has an ad¬ 
vantage are, its far greater efficiency with a limited supply 
of water and low fall and the unusual freedom of the air 
from suspended water and water vapour. It is, in fadt, 
an efficient (cylinder and piston) blower and aspirator 
working to within a very slight margin of the total 
theoretical calculated power. 

“ Electrical Notes,” by A. Hellisen. 

1. —If the primary wire of one Ruhmkurff coil is inter¬ 
posed between the break and the condenser of another 
(in adtion) the secondary wire of the first-named coil will 
show eltdlricity of very high tension which is not subjedt 
to the same rules as that of ordinary induced currents. 
The coil first named may be replaced by two short in¬ 
sulated wires running parallel in zigzag, or being stretched, 
and still the eledtricity of the wire that is unconnected 
will penetrate a space of air when the ends of this wire 
are approached. Coiling round a core makes the spark 
brighter but not longer, and the core scarcely shows any 
magnetism. 

2. —Lead may be substituted for carbon in chromic 
acid cells, and very conveniently combined with it to form 
constant single fluid cells. 

3’—Lead may be eledtro-plated diredt by using a strong 
solution of silver cyanide and a strong current, and if 
platinised afterwards furnishes first-rate negative plates 
tor sulphuric acid cells on Smee’s principle, that have no 
drawbacks, and will last unchanged any length of time. 
Lead is recommended for voltaic purposes by being very 
manageable, cheap, and cleanly in contadt with sulphuric 
acid which cannot be said of graphite, silver, or copper, 
respectively. 

4<—~V/hen a piece of copper, bent so as to dip with one 
end in the upper part of an acid, or a solution of copper, 
is kept hot by a lamp, while the lower part of the fluid, 
in which another piece of copper is immersed, is kept 
cool, a galvanometer uniting these two pieces of copper 
will indicate a constant current going from the heated 
plates to the cold (this latter accordingly adting the part 
of zinc). Lead, graphite, &c., in acids, show the same 
phenomenon, as far as 1 have yet tried. 

.5-—If thin wires, representing the poles of a pile of 
high tension (I used thirty minute chromic acid cells with 
lead), aie brought one after another in a soot-producing 
flame (say of a paraffin candle) the wire first in the flame 
will only cover itself with a thin smooth coating till the 
other wire is also brought into the flame. Then a very 
original vegetation will sprout up, tending upwards on 
both wires, which begins first at the negative pole forming 
a whole copse of pyramidical shrubs, whereas the positive 
pole will only a little later emit single long sprouts like 
cypresses. These agglomerations of soot, even if half an 
inch long, adhere to the wires afterwards, and when 
brought in proximity the branches bend to unite and 
interchange a spark. This very curious phenomenon 
magnified with a magic lantern would form a very striking 
public ledture experiment, and, as I never heard of it as 
such, I conclude it has escaped notice. 

‘ On Galvanic Cells,” by J. W. Swan. I take the oppor¬ 
tunity of publishing, through the medium of the Society, 
a little fadt which I have found very useful in the manage¬ 
ment of galvanic cells required to be maintained ready 
for adion during a long period. It is the use of a thin 
stratum of oil on the surface of the liquid with which the 
cell is charged. It is particularly applicable in the case 
of the simple carbon and zinc element, charged with 
solution of chloride of ammonium or chloride of sodium, 
and much used for ele&rig bells and clocks. The oii 
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covering also tends to conserve the effedtivenesu of the 
Leclanche cell. Loss of liquid by evaporation, and by 
crystallisation on the side and over the edge ot the cell, 
are prevented, insulation is improved, and consequently 
the energy of the cell is less wasted. 

“ Percolator,” by B. S.Procior. A slight modification 
of the customary form of percolator, to adapt it to the 
exhaustion of small quantities of opium, &c., in analysis. 
It consists of the usual cylindrical tube and receiver, with 
the addition of a cylinder of tin plate or other suitable 
material, closed at both ends, fitting loosely within the 
percolation tube ; the objedt being to get a slightly in¬ 
creased hydrostatic pressure with a small quantity of 
solvent. The substance to be exhausted, diffused through 
a small quantity of the solvent, is poured into the glass 
tube, and then the tin tube being brought down till it 
touches the top of the liquid, its position is fixed, and 
more of the solvent is added. As this addition occupies 
the narrow space between the two cylinders, a head of 
6 or 8 inches is obtained with a small quantity of liquid. 
This arrangement has also the advantage of permitting 
fresh additions of solvent without their mixing with that 
portion which by contadt with the marc has become 
charged with extractive. 

“ Luting and Washers for Ether, Sulphide of Carbon, 
or other Volatile Liquids,” by B. S. Proctor. 

No. I. 
Clay ..   30 
Water. 3 
Glycerin . 8 

No. II. 
Clay.30 
Gum Tragacanth . 1 
Water. 3 
Glycerin . 8 

No. III. 
Clay. 5 
Gelatine . 2 
Water. 2 
Glycerin . 6 

No. IV. 
Felt. 
Gelatine . 2 
Water. 2 
Glycerin . 6 

Where a clay luting is required to retain its impervious 
character for a length of time, the addition of glycerin by 
preventing its drying imparts that character; but if 
glycerin and clay alone are used the mass becomes softer 
by exposure, from the absorption of moisture. In the 
luting No. I., the glyceiin and water are present in such 
proportion as to give it little tendency o become either 
harder or softer. 

A joint made with No. I., if not kept rigid, ceases to be 
tight; but No. II. will allow of a little motion, especially 
if rather more moist. No. III. gives more flexibility, but 
requires to be applied warm, and of course will not resist 
heat—even a gentle heat—in use. 

The presence of the clay makes the gelatine less fluid 
while warm, and consequently more convenient in applica¬ 
tion. Fluidity is still more completely got rid of in the fol¬ 
lowing :—No. IV. takes the form of a washer, and may be ap¬ 
plied warm to delicate apparatus, or cold where mechanical 
pressure can be used freely. It appears to be quite im¬ 
pervious to the vapour of ether. The felt is simply soaked 
on the melted gelatine and glycerin, and the superfluous 
quantity pressed or drained out. Corks and bungs may 
be saturated with the same compound by being boiled in 
it for half an hour, and kept submerged till the tempera¬ 
ture has fallen considerably. If then drained, and the 
superfluous jelly rubbed off the outside, they are in a con¬ 
dition suitable for stopping vessels of ether, sulphide of 
carbon, or benzine. 

Glass stoppers may fie lubricated with this glycerin 
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jelly in some cases where oily lubricants would be ob¬ 
jectionable. 

Probably casks might advantageously be lined with a 
similar compound before being used for petroleum or 
coal oils. 

NOTICES OF BOOKS. 

Report to the Secretary of State for the Home Department 
on the Subject of the Testing of Petroleum. By Dr. F. 
A. Abel, F.R.S., Chemist to the War Department. 

The opinion has become very general that the so-called 
open “ flashing-test,” as required by the existing 
Petroleum ACT, is unsatisfactory and even fallacious. The 
chief objection is that it is liable to “ manipulation,” 
accidental or designed, i.e., “ in consequence of certain 
very readily variable elements in the details of the test 
(added to the interfering aCtion of even slight currents of 
air) the flashing-poirt of one and the same sample may 
be made to differ many degrees in the hands of different 
operators, or of one and the same operator at different 
times. On this point Messrs. T. W. Keates, Dugald 
Campbell, the late Dr. Letheby, Drs. Attfield, and B. H. 
Paul, Dr. Redwood, Secretary of the Petroleum Associa¬ 
tion, the Secretary of the Scottish Mineral Oil Association, 
and the local authorises under the Ad at Bristol and 
Liverpool are substantially agreed. It is pointed out that 
“ great difficulties have arisen in connedion with the pre¬ 
sent regulations respeding the testing of petroleum oils, 
consequent upon the legalised acceptance of oils as safe 
or their condemnation as dangerous upon a difference of 
even one degree in their fla>hing-points as determined by 
a test which may give differences of several degrees with 
one and the same oil in the hands of different operators.” 
Prof. Abel has therefore elaborated a so-called “ close- 
test ” to be performed with a simple piece of apparatus, 
which is here described at length and figured, and which 
has been pronounced satisfactory by Messrs. Keates and 
Redwood, and also by the Secretary of the Scottish 
Mineral Oil Association, Mr. B. Calderwood. Prof. Abel’s 
instrudions for the application of the test are as follows :— 
The apparatus should be placed for use in a position 
where it is not exposed to currents of air. 

The heating vessel or water-bath is filled by pouring 
water into its funnel until it begins to flow out at the 
spout of the vessel. The temperature of the water at the 
commencement of the test is to be 130° F., and this is 
attained in the first instance either by mixing hot and 
cold water in the bath, or in a vessel from which the bath 
is filled until the thermometer provided for testing the 
temperature of the water gives the proper indication ; or 
by heating the water with the spirit-lamp (attached to the 
stand of the apparatus) until the required temperature is 
indicated. When a test is completed the water-bath is 
again raised to 130° by placing the lamp underneath, and 
the result is readily obtained whilst the petroleum cup is 
being emptied, cooled, and re-filled with a fresh sample to 
be tested. The lamp is then turned on its swivel from 
under the apparatus, and the next test is proceeded with. 
The test lamp is prepared for use by fitting it with a 
piece of flat plaited candle wick (e.g., Field’s night-light 
candle wick), and filling it with colza or rape oil up to 
the lower edge of the opening of the spout or wick-tube. 
The lamp is trimmed so that when lighted it gives a flame 
of about o-i5 inch in diameter, and this size is easily 
maintained by manipulation from time to time with a 
small wire trimmer. A test-flame arrangement for gas 
has been devised and may be substituted for the lamp. 
The bath having been raised to the proper temperature 
the oil to be tested is introduced into the petroleum cup, 
being poured in slowly until the level of the liquid just 
reaches the point of the gauge fixed in the cup. In warm 
weather the temperature of the room in which the samples 

to be tested have been kept should be observed in the 
first instance, and if it exceeds 65° the samples to be 
ti-sted should be coo’ed down to about 6o° by immersing 
the bottles ci ntaining them into cold water. The lid of 
the cup. wnh the slide < losed is then put on and the cup 
placed in the bath or heating vessel. The thermometer 
in the lid of the cup has been adjusted so as to have its 
bulb just immersed in the liquid, and its position is not 
under any circumstances to be altered. When the cup 
has been placed in the proper position the scale of the 
thermometer faces the operator. The test-lamp is then 
placed in position upon the lid of the cup, the lead-line or 
pendulum which has been fixed in a convenient position 
in front of the operator, is set in motion, and the rise of 
the thermometer in the petroleum cup is watched. When 
the temperature has reached about 66° the operation of 
testing -is to be commenced, the test-flame being applied 
once for every rise of one degree, in the following 
manner:—The sh'de is slowly drawn open while the 
pendulum performs three oscillations, and is closed during 
the fourth oscillation. 

After careful consideration we have every reason to 
beh’eve that Professor Abel’s method will lead to accurate 
results—no small boon to the general public as well as to 
all connected with the petroleum trade. 

On Boiler Incrustation and Corrosion. (Read before 
SeCtion G, British Association, Glasgow Meeting, 
September, 1876.) By F. J. Rowan. London : E. and 
F. N. Spon. 

Among the various duties which water has now to fulfil, 
not the least important certainly is to serve for the gene¬ 
ration of steam, and its varying fitness for this purpose 
often occasions no little perplexity. For incrustations a 
number of remedies have been proposed, some of which, 
like a quack life-pill, are warranted to answer in all con¬ 
ceivable cases, whilst in reality they are not useful in any. 
In most cases the author considers soda-ash as the best 
preventive. Under its influence the sulphate of lime is 
decomposed, and the carbonate obtained both from this 
source and from the bicarbonate of lime is deposited as 
loose powder incapable of forming incrustations. With 
intelligent supervision there is no fear of any unpleasant 
results. Where the impurity consists mainly of sulphate 
of lime the soda-ash may be added to an external feed¬ 
tank or cistern instead of into the boiler. Lime and zinc 
have been successfully used against the bicarbonate of 
lime, but in case of the sulphate they are useless. 
Starchy and gelatinous matters, according to the experi¬ 
ments of M. Bidard, rather promote than prevent incrus¬ 
tation. Sodic oxalate and tannate also serve to increase 
the quantity of the deposit. Sal-ammoniac and hydrochloric 
acid are very limited in their preventive power, and as 
might have been foreseen are liable to inflict serious 
damage on the boiler and its connections. Raw pyro¬ 
ligneous acid has been proposed in case of carbonates 
existing alone, and for sulphate petroleum has been used 
with success. But in waters impregnated with carbonate 
of lime it is not recommended. Soap makes the boilers 
filthy, sometimes forms a corrosive crust and promotes 
priming. A process is also in use which turns on the 
power of chloride of barium to decompose all sulphates 
present and liberate the carbonic acid in the water. The 
author, however, holds that for land-boilers the best 
system is to work in connection with surface condensers, 
and so supply them with really pure water. This is the 
more important “ in view of the extended use of seClional 
or water-tube boilers.” 

Corrosion is apparently a more puzzling phenomenon 
than incrustation, since it takes places with waters of a 
high degree of puritv, such as the water from Loch 
Katrine supplied to the City of Glasgow. Carbonic acid 
and oxygen in solution cause iron to rust away, as was 
first proved by the late Dr. Crace Calvert, and has been 
confirmed by more recent observers. The author’s con- 
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eluding remarks are not without significance:—“Apart 
from such a plan there seems no hope of escaping corro¬ 
sion and advancing at the same time in engineering 
practice until it is possible to have copper boilers. And 
yet, even then, as the recent experiments of Carnelley 
on the adtion of water and of various saline solutions on 
copper (Chem. Soc. Journ., No. clxiii., p. 1) seem to show, 
we should still have to combat the same difficulties.” 

We consider that this pamphlet is well worthy the care¬ 
ful attention of chemists, to whom it points out a vast and 
important field for useful research. 

A Treatise on the Science and Practice of the Manufacture 
and Distribution of Coal Gas. London : W. B. King. 

We have here before us the first number of a work which 
promises to be exceedingly valuable. Like many other of 
the chemical arts the manufacture of gas has undergone 
of late certain changes which render former treatises on 
the subject practically obsolete. Hence a new work fully 
on a level with the practical knowledge of the day is 
evidently needed, and will doubtless be appreciated. The 
treatise opens with a sketch of the history of coal-gas—a 
subject on which misconceptions, if not misrepresentations, 
prevail to a serious extent. Next will follow a full ac¬ 
count of the geology, lithology, and chemistry of coal ; 
the raw material, and a description of the properties, 
manufacture, and purification of the gas produced. Then 
will come a notice of the manufacture of illuminating gas 
from other materials, and of methods of lighting proposed 
to supersede gas altogether. Lastly, the disposal and 
utilisation of the residual products are to be taken into 
consideration. 

The historical section opens with a few remarks on the 
dawn of our knowledge of the gaseous bodies—a subject 
which, if touched upon at all, might have been handled 
with more accuracy and comprehensiveness. The earliest 
notice of a gaseous hydrocarbon occurs, we are told, in a 
paper communicated to the Philosophical 'Transactions in 
1667, by Thomas Shirley, describing hisobservations made 
in 1659 upon the so-called “ Burning Well,” near Wigan. 
In this paper experiments are described proving that the 
combustion was due, not, as was commonly believed to 
the water itself, but merely to a gas escaping through the 
water. The next step was taken by Dr. John Clayton, 
Dean of Kildare. His paper is inserted in the Philoso¬ 
phical Transactions for 1739, and is without a date. But 
the original manuscript in the British Museum is ad¬ 
dressed to Robert Boyle, who died as early as 1691. 
Hence Clayton’s observations must have been made not 
long after those of Shirley. Visiting Wigan and ex¬ 
amining the well, which had become much feebler, he 
caused the water to be dammed out, and digging to the 
depth of half a yard found a bed of shelly coal, the air 
escaping from which was found to be combustible. He 
did not, however, stop here. He submitted coal to 
destru&ive distillation and obtained a combustible gas ; 
he describes, in short, in his paper “ the means of storing 
this gas, the pressure necessary to expel it to be inflamed, 

' the facility of lighting and extinguishing, and the possi¬ 
bility of its being kept for a considerable time without 
losing its inflammability.” He advanced, in fadt, our 
knowledge of coal-gas to such a point that all was ready 
for an applier to step in, manufacture it on a large scale, 
and turn it to account. Even, therefore, had Lebon 
anticipated Murdoch, the discovery of coal-gas would 
still belong to this country, 

The researches of Priestley, Black, and Cavendish are 
next described, and the authors then pass on to a notice 
of Murdoch, the first practical applier of coal-gas. Whilst 
living at Redruth, in 1792, he engaged in experiments on 
the production of coal-gas, and on the cost of the light 
thus obtainable in comparison with the cost of illumina¬ 
tion by lamps and candles. In 1797, he “ lighted his 
premises at Old Cumnock, in Ayrshire, with coal-gas, 
exhibiting the light to numerous spectators,” and in 1798 

he ereCted an apparatus at the Soho Foundry, Birmingham, 
lighting up one of the buildings for several successive 
nights, and trying various methods of purifying the gas. 

We must now turn to Le Bon or Lebon, whom certain 
French and American authorities consider as the inventor. 
His patent was not taken out till 1799, and we may ob¬ 
serve that inventors about to take out a patent are as a 
rule very cautious not to publish their ideas previously. 
There was, moreover, exceedingly little communication 
at that time between France and England. To assume, 
therefore, without the shadow of evidence, that Murdoch 
derived any assistance from Lebon is utterly unjustifiable. 
Lebon’s specification, further, which is quoted in the work 
before us, proves that his apparatus is “ of the most im¬ 
practicable kind,” and that “ he had no definite idea or 
system with reference to the application of gas, either for 
lighting or heating.” He also states that “ either wood, 
coal, oil roots, grease, or other combustible matteis can 
be employed, the iesults being always the same.” These 
words alone are sufficient to show that his knowledge of 
gas was crude in the extreme. Even in his certificate of 
additions, obtained in 1801, it still appears that his main 
objeCt was to obtain motive power by the explosion of 
inflammable gas when mixed with atmospheric air. 

It is therefore evident that the honour of the practical 
application of coal-gas as a source of light belongs to 
Scotland. 

One question here suggests itself to our mind : Is it 
because Murdoch was by profession an engineer that the 
manufacture of gas, which, abstracting from the subsidiary 
process of its distribution, is essentially a chemical art, 
has fallen completely into the hands of a body of engineers ? 

CORRESPONDENCE. 

DOCTORS’ DIPLOMAS. 

To the Editor of the Chemical News. 

Sir,—Some time ago there appeared in a Portuguese paper 
an advertisement very similar to the one referred to by 
Dr. Austen ; it was rather more explicit, however, and 
stated that the diplomas were to come from the Univer¬ 
sity of Jersey. 

“ Medicus” may obtain his from some place having a 
more material existence, but if so, he does not obtain 
them in Jersey.—I am, &c., 

Thos. M. Morgan, 
Professor of Chemistry, Victoria College, Jersey. 

February 6, 1877. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade,unless otherwise 
expressed. 

Justus Liebig's Annalcn der Chemic, 
Band 184, Heft 2. 

Contributions to the Theory of Luminous Flames. 
—Dr. Karl Heum-ann.—In this interesting essay the 
author demonstrates the existence of solid carbon in the 
luminous flames of the hydrocarbons. Chlorine imparts 
a considerable luminous power to the feebly luminous 
or non-luminous flames of hydrocarbons. As chlorine at 
a red heat separates solid carbon in the form of soot from 
the hydrocarbons, the luminosity thus produced must be 
due to solid particles of carbon. A slender rod held in 
the luminous flame is coated with soot almost exclusively 
on the lower side exposed to the stream of gas, proving 
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that the soot impinges against the rod in a solid state. 
If the luminous flame surrounding the rod on all sides 
contained the t 0't as a vapour, the smoking would be a 
condensation — and efifedt of cooling—and would take place 
on all sides o tne rod, which is not the case. Deposition 
of soot is observed on strongly ignited surfaces, which 
would not be possible if it were the condensation of a 
vapour, and therefore due to cooling. Just as the separate 
particles of carbon in an ascending column of soot only 
become visible to us when the exceedingly minute and 
numerous corpuscles are agglomerated into somewhat 
larger masses in consequence ol impadt against quiescent 
strata of air or solid bodies, and have lost a part of their 
speed, in like manner the particles of catbon in luminous 
flames can be rendered visible if the flame is caused to 
come in collision in a suitable manner with another flame 
or with an ignited surface. The separated particles of 
carbon come in mutual collision, and unite to larger and 
less numerous masses, so that the luminous mantle of the 
flame appears scattered over with innumerable luminous 
points. The smoke of stueh a flame is very coarsely granu¬ 
lar. The luminous stratum of a flame is not transparent 
in a high degree, and is the more opaque the greater its 
thickness and the more particles of carbon it contains. 
The transparence of a luminous flame is not greater than 
that of a smoke column of equal thickness arising from 
the flame of burning oil of turpentine, and filled, as is well 
known, with solid particles of carbon. The flame of hy¬ 
drogen charged with chloro-chromic acid, and indubitably 
containing solid chromic oxide, is quite as transparent as 
the flames of hydrocarbons. Flames which notoriously 
owe their luminous power to the presence of finely-divided 
solid matters cast a characteristic shadow in the sunshine. 
Luminous flames consisting merely of incandescent gases 
and vapours give no shadow, but merely lighter and 
darker bands or clouds, due to the refraction of light. 
Luminous hydrocaibon flames throw in the sunshine a 
well-defined and intense shadow, consequently they con¬ 
tain a solid in a state of minute division. This solid can 
be nothing but carbon, as follows from the absence of 
other solids capable of bearing ignition. 

Band 184, Heft 3. 

Adfion of Phosphoric Pentachloride upon Phenyl- 
and Para-Toluyl-Oxamethan.— H. Klinger. — PC15 
adts upon amides, according to the old view of Gerhardt, 
the experimental confirmation of which was hitherto 
wanting—CONHR + PCI5 = CClgNHR + POCI3. i his 
confirmation was also furnished by Wallach, who pre¬ 
pared the amide-chloride of oxamethan. If gently heated, 
or treated with gaseous ammonia, amide-chloride loses 
1 molecule of HCl, and becomes an imide-chloride. With 
water, aqueous alkalies, and aniline, amide- and imide- 
chlorides behave qualitatively perfe&ly alike. The intro¬ 
duction of the phenyl group into the amidic residue of 
oxamethan prevents the formation of basic bodies. The 
adtion of the phenyl-residue is not annulled when one of 
its hydrogen atoms is replaced by the radical CH3. In 
the author’s experiments the groups CH3 and NH occupied 

the para position. 

A Contribution to the Knowledge of the Thiamides 
of the Monobasic Organic Acids.—Dr. Aug. Bernthsen. 
—Tnis paper comprises an examination of phenyl-aceto- 
thiamide, its transformations, its behaviour with nascent 
hydrogen, the reduction of benzyl-cyanide by nascent hy¬ 
drogen, the action of iodine upon phenyl-aceto-thiamide ; 
the behaviour of phenyl-aceto-thiamide and other thiamides 
with ammonia and amine bases ; and an account of the 
constitution of the thiamides. There is also an appendix 
treating of phenyl-acetamide. 

New Methods of Preparation of the Amidins of 
Monobasic Organic Acids.—Dr. Aug. Bernthsen.—A 
lengthy paper, not adapted for useful abstraction. 

Determination of Nitrogen by Will and Varren- 
trapp’s Method.—C. Makris.—The sources of inaccuracy 

are the possible dissociation of ammonia at high tem¬ 
peratures, and the combustion of a part of the ammonia 
when air is drawn through the apparatus at the end of 
the operation. These causes of error, according to the 
author, may be avoided by not allowing the temperature 
to rise above dull redness ; by taking care that the ammo- 
niacal gas is sufficiently diluted as it passes over the 
ignited soda-lime ; and by drawing through the combus¬ 
tion-tube at the end of the operation, not atmospheric air, 
but some indifferent gas. He takes a combustion-tube 
60 centimetres in length, not drawn out to a point, but 
rounded off at the end, and introduces, first, 03 grm. of 
sugar free from nitrogen, and mixes it by shaking with 
about twenty times its weight of soda-lime in powder. 
Upon this follows a stratum of granulated soda-lime 
12 centimetres in length, then 3 centimetres of powdered 
soda-lime; then a mixture of the substance under analy¬ 
sis (say 02 grm.) with 0^3 grm. sugar and powdered soda- 
lime ; the tube is then filled in the ordinary manner with 
granulated soda-lime, followed up with the asbestos plug, 
and cork as usual. At first the anterior layer of pure 
soda-lime is heated to dull redness ; then the stratum of 
soda-lime between the sample and the mixture of sugar 
and soda-lime at the back of the tube ; then finally the 
sample, so that a slow but continuous current of gas is 
kept up. When the escape ceases, the mixture of soda- 
lime and sugar at the back of the tube is heated so as to 
sweep the residual ammonia out of the tube. 

Gazzetia Chimica Italiana. 
Anno vi., 1876, Fascicolo ix. 

Function of Chlorophyll in the Vine.—Giovanni 
Briosi.—A preliminary notice. 

Nitro-Derivatives of Salicylic Aldehyd.—G. Maz- 
zara.—The author has resumed the study of this com¬ 
pound, first examined by Lcewig in 1836, and finds that 
the adtion of nitric acid upon salicylic aldehyd gives rise 
to two isomeric mono-nitro-derivatives of a strongly 
marked acid character. 

Reciprocal- Adtion of Iodide of Potassium and of 
Sulphate of Lead.—Prof. G. Campani.—Iodide of potas¬ 
sium in solution forms with sulphate of lead iodide of lead ’ 
and sulphate of potassa. With phosphate of lead the same 
transformation occurs. 

Detection of Manganese in Ashes in the State of 
Phosphate.—Prof. G. Campani.—Manganese may occur 
in ashes in the state of oxide or of a salt. When there 
are sufficient phosphates in the ash it is treated with an 
excess of hot aqua regia, the liquid filtered, and evaporated 
to dryness in a porcelain capsule on the water-bath. If 
the ash contains manganese the residue presents an 
amethyst or violet colour, more or less intense, according 
to the quantity of the phosphate of manganese produced. 
As all ashes do not contain phosphates, the author finds 
it useful to treat with a mixture of 15 c.c. of syrupy phos¬ 
phoric acid and 85 c.c. of nitric acid. 

Detection of Picric Acid in Beer.—Dr. Dioscoride 
Vitale.—The author agitates 10 c.c. of the suspedted beer 
in a test-tube with half its volume of pure amylic alcohol. 
If the mixture is left to settle, the amylic stratum sepa¬ 
rates entirely, and is drawn off with a pipette, evaporated 
to dryness at a convenient temperature in a porcelain 
capsule, and the residue is finally taken up in a little 
distilled water with the aid of heat. The aqueous solution 
is divided into portions, and submitted to the following 
reagents. One portion is treated with a solution of the 
ammonio-sulphate of copper, which in dilute solutions of 
picric acid instantly produces a turbidity, due to. the for¬ 
mation of very minute crystals of the ammonio-picrate of 
copper of a greenish colour. Another portion may be 
tested with a concentrated solution of cyanide of potassium, 
which produces a blood-red colour, more or less, intense, 
according to the quantity of picric acid present, in conse* 
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quence of the formation of iso-purpuric acid. A third portion 
may be submitted to the adtion 01 sulphide of ammonium, 
rendered still more alkaline by the addition of a lew drops 
of ammonia. Here, also, a blood-red colour is produced, 
which becomes more intense on the application of heat, 
and is due to the formation of picramic acid. 

Anno vi., 1876, Fascicolo x. 

Chemistry at the Fifth Reunion of the Russian 
M en of Science.—The substance of the chemical papers 
read at this meeting is noticed elsewhere. 

Researches on Picrotoxin.—E. Paterno and A. Oglia- 
loro.—The analysis executed by the authors gave— 

Carbon.59*38 
Hydrogen . 5-44 

which agrees with the formula C9H1004 better than with ' 
C12H14O5. 

Researches on Cumophenol.—E. Paterno and E. 
Spica.—A description of cumophenol, its methylic ether, 
and its acetylic derivative. 

Assay of Zinc Ores.—The eledtrolytic method first 
applied by Luckow to the assay of copper, cobalt, and 
nickel ores has been successfully applied to ores of zinc 
in the laboratory of Antonino Mascazzini. 

Declaration.—T. Brugnatelli.—The author gives notice 
that he does not intend to accept any responsibility for the 
views of Prof. Lombroso on the alkaloid present in decaying 
maize, and leaves to him the entire merit. 

Researches on Essence of Turpentine.—G. Papa- 
sogli.—Not suitable for condensation. 

Specific Heat of Carbon, Boron, and Silicon.—F. 
Weber.—Already noticed. 

Bulletin de la Societe Chimique de Paris, 
No. 11, December 5, 1876. 

Synthesis of Allantoin.—M. E. Grimaux.—Allantoin 
may be obtained by heating 1 part of glyoxylic acid and 
2 parts of urea for eight to ten hours to iooJ. The mass 
is taken up with four times its weight of boiling alcohol, 
and the residue, insoluble in alcohol, is dissolved in 
twelve to fifteen times its weight of boiling water. The 
crystals formed are purified by re-dissolution in water. 

Process for the Detedlion of Magenta in Wine._ 
M. Fordos.—Already noticed. 

Determination of the Dry Residue of Wine.—M. 
L. Magnier de la Source.—The author operates on 1 grni. 
of the sample, which he evaporates in a dry vacuum, and 
weighs after the lapse of four days in summer and five or 
six in winter. 

Disengagement of Hydrogen during the A&ion of 
Zinc upon Copper Sulphate.—M. I,. Meyer.—Leykauf, 
who observed this phenomenon in 1840, thought it was 
attended with the production of cuprous oxide. The author 
finds, however, that there is a formation, not of cuprous 
oxide, but of basic sulphate of zinc. 

Decomposition of Solutions of Potassic Alum at 
100 • M. A. Naumann.—If aqueous solution of alum is 
raised to 100 there is gradually formed a white precipi¬ 
tate, which, when washed with water, forms an amorphous 
powder mixed with brilliant laminae, sparing soluble in 
hydrochloric acid, but readily soluble in potassa. The 
composition of this precipitate is not constant; it contains 
lrom 31 2 to 32 6 per cent of alumina, 11 of potassa, and 
30 to 40 of sulphuric acid, besides water. It is therefore a 
basic salt approaching alunite. The formation of this salt 
is promoted by the presence of sulphate of potassa, but it 
is entirely hindered by the addition of an excess of sul¬ 
phuric acid. 

Strudure and Generation of the Aromatic Colour¬ 
ing Matters. Otto N. Witt.—The conclusions of the 
author are—The tindorial power of aromatic bodies is 

determined the simultaneous presence of a colouring 

group (chromophore), and of a salifiable group {chromogene) 
i he chromophore ex< rcises its influence on the saline 
combinations of the colouring matters more than on these 
same bodies in a free state. Ot two colouring matters of 
the same struduie the most solid is that whose salts are 
the most stable. 

Fads Relating to Rosolic Acid.—MM. Liebermann 
and Schwarzer.—The colouring matter formed by the 
adion of concentrated sulphuric acid upon salicylic alde- 
hyd is easily formed. It is best to heat the mixture for an 
instant in the water-baih. The produd dissolves in alka¬ 
lies with a red colour verging upon violet; acids precipi¬ 
tate it anew in red flocks. It is analogous to rosolic acid, 
but is distinguished by the slighter solubility of ;ts mag¬ 
nesian salt, by the red colour ot its salts, and of the preci¬ 
pitate determined by acids. 

' Les Mondes, Revue Hebdornadaire des Sciences, 
December 28, 1876. 

A plant growing in Tonquin, and named Hoang-nan, is 
announced as a cure for leprosy, cancer, and the bites of 
venomous animals. 

Solidification and Saponification of the Oil of 
Petroleum.—Petroleum, in consequence of an admixture 
due almost entirely to chance, acquires the consistence of 
stearin, and whilst preserving all its illuminating power 
becomes perfedly inexplosive. As a soap this solidified 
petroleum has the same detergent properties as benzol. 

Several chemical papers in this issue are taken from 
English sources. 

Reiinann's Farber Zeitung. 
Nos. 47, 1876, and 1, 1877. 

These issues coutain nothing of general interest. 

NOTES AND QUERIES. 

Sulphuric Acid free from Arsenic.—Mr. H. Hasperg, of the 
Cliemische Producten Fabrik, Hamburg, has learned that in many 
English sulphuric acid works there has been introduced a newly 
invented arrangement, by which arsenic is got rid of, so that the acid 
is absolutely free from arsenic. He desires to know full particulars, 
or the name of any person in England who can give him the wished- 
for information. 

The History of Chemistry.—(Reply to “ Enquirer ”)— Consult 
Rodwelt’s “ Birth of Chemistry Macmillan. See also “ Biblio¬ 
graphy of the History of Chemistry,” by H. Carrington Bolton : 
Chemical News, vol. xxxii., pp. 36,56, 68.—A. 

MEETINGS FOR THE WEEK. 

Monday, 19th.—London Institution, 5. 
- Medical, 8. 

Tuesday, 20th.—Royal Institution, 3. Prof. Garrod, “ On the human 
Form: its S rudture in Relation to its Contour." 

-Civil Engineers, 8. 
-Zoological, 8.30. 

Wednesday, 21st.—Society of Arts, 8. Sir John Lubbock on “ Cer¬ 
tain Relations between Plants and Inse&s." 

- Meteorological, 7. 
- Geological, 8. 

Thursday, 22nd.—Royal, 8.30. 
- London Institution, 7. 
- Philosophical Club, 6.30. 
- Royal Institution, 3. Dr. W. Pole, “ Theory o 

Music.” 
- Society of Arts, 8. (Chemical Section). “Spon¬ 

taneous Combustion in Factories and Ships," by 
C. W. Vincent, F.R.S.E. 

- Zoological, 4. 
Friday, 23rd.—Royal Institution, 9. 

-Quekett Club, 8. 
Saturday, 24th.—Royal Institution, 3. Prof. H. Morley on “ French 

Revolution and English Literature." 

PATENTS.—Mr. Vaughan, F.C.S., British 
Foreign, and Colonial PATENT AGENT. Special attention 

given to Inventions relating to Chemistry, Mining, and Metallurgy, 
‘Guide to Inventors” Free by Post.—Offices, 67, Chancery Lane, 

London, W.C.,and 8, Houndgate,Darlington. 
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ON THE GASES CONTAINED IN METEORITES. 

Second Paper. 

Vol. XXXV. No. goo. 

ANALYTICAL NOTES. 

By SERGIUS KERN, St. Petersburg. 

i. On the Estimation of Carbon. 

The best method for estimating carbon in pig-iron and 
steel is the copper chloride process. The results obtained 
by this method are quite satisfactory for metallurgical 
purposes. The following remarks from my own pradice 
may be of some use to analysts. 

1. In analysing pig-iron it is quite enough to take 
o’2 to 0*3 grm. of the specimen ; in analysing irons and 
steels 2 to 3 grms. In preparing copper chloride, the 
solutions of copper sulphate and sodium chloride must be 
neutral and heated to 35°’ For dissolving every 0*1 grm. 
of the specimen 20 c.c. of concentrated copper chloride 
solution is used. 

2. The glass with specimen and copper chloride solution 
is left for two days at the ordinary temperature ; every 
three or four hours the solution is carefully stirred with a 
glass rod. When no coarse particles remain on the 
bottom of the glass the solution is placed on a sand-bath 
and gently heated to 50° to 6o° for about three hours. An 
excess of hydrochloric acid is next added and the analysis 
is concluded in the ordinary way. 

3. Pig-irons containing manganese in notable quantities 
are dissolved entirely in copper chloride in about 6 to 8 
days ; ferro-manganese requires not less than 10 days. 

4. The filtration through asbestos filters must be always 
executed as quickly as possible ; in this case Weil’s 
apparatus is very handy. The construction of it is 
described in Dr. Fresenius’s “Quantitative Analysis” 
(sixth edition). 

2. Platinum Crucibles. 

These crucibles are not so often washed and cleaned in 
laboratories as is necessary. For a month experiments 
were made with a crucible, washed and cleaned before 
commencing the following experiments every month not 
more than four or five times. 

October 1, crucible weighed 

»> 5> >> m 
ft »> tt 

»> J5> >> tt 

tt 20, ,, ,, 
a 25, ,, ,, 
>> 3®) >> j j 

Grammes. 

20-6490 
20-6485 
20-6481 
20-6479 
20-6478 
20-6476 
20-6475 

By ARTHUR W. WRIGHT, Yale College. 

In a previous article, published in the American Journal of 
Science and Arts, April, 1876, the writer gave the results of 
investigations upon the nature of the gases evolved from a 
number of meteorites of both the iron and the stony 
classes, when exposed to a more or less elevated temper¬ 
ature. The stony meteorites examined were all of the 
more common type, containing a considerable percentage 
of nickeliferous iron, without any appreciable quantity of 
uncombined carbon. As is well known, however, among 
these bodies of the stony kind, the meteorites of Alais, 

Fokkeveld, Kaba, and Orgueil, form a distinct class, 
differing from the rest in several particulars, and especially 
in containing considerable proportions of amorphous car¬ 
bon, and a bituminous substance consisting of carbon 
combined with oxygen and hydrogen in such a way as to 
simulate organic products. They are further distinguished 
by containing only very small quantities of metallic iron. 
As it seemed of interest to determine whether the con¬ 
clusions arrived at in the investigations previously described 
were applicable to the bodies of this peculiar class also, 
the work was continued, with the results given below! 
Several other points of importance, referred to in the 
previous paper, were investigated, and are discussed in 
subsequent paragraphs. 

The material used for the determinations was a frag¬ 
ment of an excellent specimen of the Kold Bokkeveld 
meteorite in the cabinet of Yale College. It contains an 
inconsiderable proportion of metallic iron, though this is 
not entirely absent, for, on filing away the surface, very 
minute particles may occasionally be seen. The analysis 
made by Harris* gives for the carbon 1-67 per cent, and" 
for bituminous matters 0-25 per cent. As has been shown 
by Prof. J. L. Smith,f the mineral constituents are not 
greatly different from those of the ordinary stony meteor¬ 
ites. The method employed for the evolution and collec¬ 
tion of the gases was essentially the same as that described 
in previous papers, and need not be given in detail here. 
It is sufficient to mention that, as the meteorite gives off 
a large amount of water on being heated, the tube con¬ 
taining the substance was connected with the pump by a 
recurved tube, the bend of which was placed in a freezing 
mixture during the evolution of the gas, in order to col- 
ledl the water and prevent it from entering the pump. 
This tube was sealed with a gas-flame at the close of the 
experiment, and the water retained for examination. The 
temperatures employed for driving off the gaseous con¬ 
tents were nearly the same as those of the previous ex¬ 
periments, being however slightly lower, in order to avoid, 
as far as possible, complication of the results by the adtion 
of the heat upon the bituminous matter. The results 
were as follows :— 

During this month everyday two or three ignitions were 
made; after every ignition the crucible was washed by 
hot water acidulated by 10 per cent of nitric acid and 
dried on a spirit lamp. From the above-mentioned table 
it is seen that in a month the crucible lost in weight 
0*0015 grm. In the same time another crucible weighing 
20-6852 grms. every day was carefully washed by melting in 
it HNaNH4P04, and next well polished with silica sand. 
This crucible had all the time a smooth bottom, and lost 
in weight during a month, in which it was used every day 
for ignitions, only 0-0006 grm. 

My opinion is that platinum crucibles with a rough 
surface combine more quickly with the carbon of the 
flame than do crucibles with smooth surface. I also re¬ 
marked that the sulphur (S02,H2S) of the gas has a great 
influence on platinum, so that it was found better to 
purify the gas by Pb(N03)2 in NaHO before allowing it to 
pass in the Bunsen burner. 

Obouchoff Steel Works, St. Petersburg, 

Kold Bokkeveld. 

CO’ CH4. H. N. Volumes. 
3000—350° 87-34 5-08 5-93 trace ? 1-65 7-45 

500° 95'53 1‘32 2-14 0-54 ? 0-47 17-78 

Total .. 93-11 2-42 3-25 0-38? 0-84 25-23 

The volume of the gases obtained is much greater in 
this than in the previous determinations; but it will be 
seen that in its composition the gaseous mixture is similar 
to that derived from the ordinary stony meteorites, with 
the exception of the hydrogen, of which, if any was pre¬ 
sent, the quantity was so small as to make its determina¬ 
tion a matter of some uncertainty. The percentage of 
carbon dioxide is somewhat larger at the higher tempera¬ 
ture than in the other cases, but the real difference here 
is less than it appears, as the increase in the quantity of 

* C. Rammelsberg, “Die chemische Natur der Meteoriten,” 
Abhandl. der Konigl. Akad. zu Berlin. 1870. 

t Arner. Journ. of Science and Arts, Ser. III., xi., p. 391. 



Gases contained in Meteorites. {^“eb^x?^8 
Iron Meteorites. co2. CO. ch4. H. N. Vols. Observers. 

Lenarto . 4-46 O’OO — 85-68 9*86 2 85 Graham. 
Augusta Co., Va. 975 38*33 — 35*83 16-09 3*17 Mallet. 
Tazewell Co., Tenn. 14-40 41*23 — 42-66 171 3*17 W. 
Shingle Spr., Cal. 13*64 12-47 — 68-8i 5*08 o*97 W. 

8*59 14-62 • 76-79 O’OO ? 1*29 w. 
Dickson Co., Tenn. 13*30 15*30 — 7I‘4° 0-00 ? 2*20 w. 
Arva. 12-56 6771 — 18*19 1*54 47*x3 w. 

Stony Meteorites. 

Iowa Co. 49*51 2-64 0-00 ? 43*93 3-92 2-50 w. 
Guernsey Co., Ol io 59-88 4-40 2-05 31*89 1-78 2*99 w. 
Pultusk . 60-29 4*35 3-61 29-50 2-25 x*75 w. 
Parnallee. 8i-02 r74 2-o8 13*59 i*57 2-63 w. 
Weston . 80-78 2-20 1-63 13*06 2*33 3*49 w. 
Kold Bokkeveld 93*ii 2-42 3*25 0-38 ? 0-84 25*23 w. 

hydrogen evolved at the higher temperatures, from the j 
specimens which contained metallic iron, produced a cor¬ 
responding diminution in the percentage of the carbon 
dioxide ; neglecting this, the proportions would show a 
much closer correspondence. It seemed probable that, at 
least at the higher temperature, an appreciable quantity 
of some hydrocarbon of the olefiant series—that is, with 
more carbon atoms than are contained in marsh-gas— 
might be found. But both the analyses and special tests 
of the gas with fuming sulphuric acid showed that the 
quantity of such substances possibly present was too 
small to carry it beyond the range of the ordinary errors 
of observation. The bituminous substance would thus 
appear to have been simply volatilised by the degree of 
heat employed, and condensed again in the cooling tube 
without decomposition. No attempt was made to colled 

it separately. 
The amount of water driven off by the heat and col¬ 

lected in the cooled tube was found to be about io per 
cent of the weight of the substance employed, but the 
extermination was not entirely satisfactory. Faraday 
found for the water 6*5 per cent. Wohler states that the 
powder dried at 120° lost 10-5 per cent more by stronger 
heat. Rammelsberg found that the total loss at a strong 
heat'was 15*24 percent; but this of course includes, be¬ 
sides the water, the gases evolved and the volatile bitu¬ 
minous substance, as well as some sulphur, which was 
observed to be volatilised. The water, on the application 
of the ordinary tests, gave distinct evidence of the pre¬ 
sence of chlorine, and less certainly of sulphurous oxide, 
resembling in these respeCts that derived from other me¬ 
teorites. A small quantity of a light yellowish substance 
was deposited in the cold part of the tube, which appeared 
to be sulphur, but was not specially examined. 

The differences in the gaseous produds obtained from 
meteorites of the different classes may be made more 
apparent by bringing together the results of analyses 
hitherto made. The following table gives the total per¬ 
centage of the gases yielded by the different specimens, 
the first seven being irons, the remainder belonging to the 
stony class. It represents the composition of the total 
amount of gas given off up to incipient or low red-heat, 
except in the first two instances where the temperature 
employed was much higher. 

In the case of the last of these meteorites the number 
given in the table does not express the whole volume of 
gas contained in it, as the experiment was discontinued 
before it ceased to be given off. A special determination 
niade with a separate portion gave a little more than 
thirty volumes. The Arva meteorite also is exceptional 
both as regards the volume of gas yielded by it and with 
resped to the large volume of the carbonic oxide ob¬ 
tained. We are reminded, by this fad, of the Ovifak 
iron, from which Wohler obtained, by heating it to red¬ 
ness* in an iron tube, more than 100 volumes of gas which 
was found to be carbonic oxide mingled with a little car¬ 
bon dioxide.* He attributes it, however, to the adion of 

the carbon upon some oxygen compound, and the mass 
was found to contain a large quantity of magnetic oxide 
of iron. Doubtless the result was affeded by the em¬ 
ployment of the iron tube, which would rapidly reduce 
the carbon dioxide at such a temperature. Berthelot, who 
examined another portion, at M. Daubre’s request, ob¬ 
tained, by slow calcination in a tube of Bohemian glass, 
a large volume of gas, the precise amount of which is not 
stated, consisting chiefly of the two oxides of carbon in 
nearly equal quantities,* The celestial origin of the 
Ovifak iron is very doubtful, however, and its composition 
is different from that of the Arva meteorite, in which no 
oxygen compounds were deteded. 

A few words need to be said with reference to the 
volumes quoted in the case of the Tennessee, Texas, and 
Arva irons. In an article published in the American 
Journal of Science and Arts, for April, 1875, giving an 
account of a spedroscopic examination of the gases from 
these bodies, it was stated that the volumes were as 
follows:—Tennessee, 4*69; Texas, 4*75; Arva, 44+; 
whereas the volumes as determined in the subsequent in¬ 
vestigations by adual measurement were 3*17, 1*29, and 
47-13 respedively, as given in the table. Tne discrepancy 
is due to the fad that the former numbers were calculated 
from the change in the reading of the gauge of the air- 
pump on evolution of the gas, and were not correded for 
the small amount of water vapour present. Where the 
quantity of gas was small the error from this source was 
considerable, and the result would have only the value of 
a rough estimate. In the case of the Arva iron, where 
the volume of the gas was much larger, th« inaccuracy 
was not serious, and the volume corresponds much more 
nearly with the true result as obtained from measurement. 
In the later determination of the volume of gas from the 
Texas iron, moreover, the metal was in rather coarse 
fragments, and the evolution of gas from it was not as 
complete as in the previous case. That the amount of 
gas obtainable from this iron should approximate to that 
obtained from the Tennessee specimen, if the trial were 
made with finely pulverised metal, is clearly indicated by 
the results of the earlier experiments. . 

The necessity for the precautions mentioned in the pre¬ 
vious paper respeding the degree of heat employed and 
the time of its application, was well shown in the repeti¬ 
tion of the experiments with the Iowa meteorite. The 
reducing adion of the metallic iron upon the carbon di¬ 
oxide, though not very apparent at comparatively moderate 
temperatures, becomes considerable as the temperature 
rises, and in some of the experiments where the heat was 
carried nearly to redness, and prolonged beyond what was 
necessary for the evolution of the larger part of the gas 
it was found that the amount of carbonic oxide was very 
variable, in one instance reaching to 12 or 13 per cent. 
This explains also the larger amount of this gas obtained 
in the preliminary examination of last year, where the 
analysis gave 14 per cent, as no special attention was at 
that time given to this source of error. It is also clearly 

* Fog. Ann., 146, p. 297. * Comptes Rcndus, lxxiv., 1545.3 
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shown by the following experiment with a portion of the 
Weston meteorite. After the gas had been driven off 
from this by a red-heat, pure dry carbon dioxide was ad¬ 
mitted into the pump, and the tube heated nearly to 
redness for about half an hour. On pumping out some of 
the gas and analysing it, it was found that nearly 20 per 
cent of it had been converted into carbonic oxide. Al¬ 
though great care was taken in all the subsequent work 
to avoid this source of inaccuracy as completely as pos¬ 
sible, the percentages of this gas obtained at the higher 
temperatures are less certainly to be depended upon than 
the others. The amount of marsh-gas obtained also 
shows a certain correspondence with that of the carbonic 
oxide, as if—possibly in the readtion by which the carbon 
dioxide was broken up by the iron—a portion of the car¬ 
bon combined with the hydrogen present* to form marsh- 
gas, a supposition which is not without warrant from the 
conclusions of other observers.* But though some degree 
of uncertainty may attach to the numbers given for the 
higher temperatures, the fadt that, with all the precautions 
observed in the experiments, the gases were found to be 
present in small quantities, even at the lowest tempera¬ 
tures at which examination was made, renders it probable 
that the results are not far from the truth, and that car¬ 
bonic oxide and marsh-gas are really to be reckoned 
among the gaseous contents of the stony meteorites, and 
that the same cause which produced the one in greater or 
less quantity had a similar effedt upon the other. 

Among the questions discussed in the previous paper 
was the manner of the occurrence of the carbon dioxide. 
This has been subjedted to further examination, with the 
result of modifying somewhat the conclusions there ar¬ 
rived at. That it has been derived from t e atmosphere 
by absorption subsequently to the fall of the body is im¬ 
probable ; for not only did the re-examination of the Iowa 
meteorite show a loss rather than gain with the lapse of 
time, but also there would seem to be little reason for a 
seledtive adtion of the mass, which would enable it to take 
up this gas in preference to the other atmospheric consti¬ 
tuents, unless it were the fadt of the feebly acid charadter 
of the carbon dioxide, as in the presence of or combined 
with water. But in this case the carbonates formed by 
combination with the oxides present in meteoric masses 
would be very stable compounds, and quite incapable of 
decomposition at the low temperatures employed. 

The explanation was suggested in the earlier papers 
that the gas was condensed upon the finer particles of the 
metallic iron, as well as absorbed within it. With a view 
to test the corredtness of this supposition, a special set of 
experiments was undertaken. A quantity of the substance 
of the Iowa meteorite was reduced to fine powder, and 
the iron extradled from it with a magnet, and kept by 
itself. The grains of iron were then rubbed repeatedly in 
an agate mortar, to free them as completely as possible 
from the adhering stone, from which they were separated 
as before, the residue of the powder being added to that 
left by the first operations. The material was thus divided 
into two portions, one of which consisted chiefly of the 
stony matter, the other principally of the iron. For a 
third portion pieces of the meteorite were simply broken 
into small fragments, and not pulverised. Each portion 
was placed in a clean tube, and in its turn attached to the 
pump for examination, care being taken to subjedt each, 
as nearly as was possible, to the same degree of heat and 
for the same length of time. The highest temperature 
employed was below that of red-heat. The following 

Volumes. 

°'97N-43 
°’5lf 

I-87 

Although, from the nature of the case, no very precise 
result could be expected from this mode of experiment, 

were the results obtained : 

COa and CO. H. N. 

Powder 66-g6 3076 2-08 

Iron .. 3872 5978 1-go 
Fragments .. 48-07 50-93 roo 

inasmuch as it was impossible either to separate the iron 
entirely from the mineral portion, or to free the iron com¬ 
pletely from the stony matrix, the numbers above given 
indicate clearly that the stony portion yields a consider¬ 
able portion of the gas given off at the temperature em¬ 
ployed, and that this contains a larger proportion of the 
carbon oxides than that obtained from the iron, which, on 
the other hand, is richer in hydrogen. The produdt of the 
stony fragments is, in its composition, approximately a 
mean between the two others, as was to be expedted ; but 
it will be seen that the volume obtained was somewhat 
larger, showing that a portion of the gas was lost in the 
process of pulverisation. These fadts would seem to indi¬ 
cate that, while a portion of the gas may be condensed 
upon the fine particles of the iron, as at first conjedtured, 
a large part of the carbon dioxide, and possibly also of the 
water, carbonic oxide, and other gases, is mechanically 
imprisoned in the substance of the meteorite. Now Mr. 
Sorby has shown* that the meteorites of Aussun and 
Parnallee, when examined in thin sedtions under the mi¬ 
croscope. contain numerous small cavities filled with gas, 
similar to those which have been observed in many ter¬ 
restrial minerals. It will be noticed that the Parnallee 
meteorite was one of those examined by the writer, and 
found to yield 2-63 volumes of gas on the application of 
heat. 

The occurrence of carbon dioxide in cavities of mine¬ 
rals, under a pressure so great as to cause it to be in the 
liquid condition, as also associated with water, has been 
often observed, and has been quite recently proved in an 
ingenious and satisfadtory manner, by Mr. Hartley,! for a 
large number of different minerals. Similar gas-cavities 
have been shown also to exist in many eruptive or volcanic 
rocks, for examples of which we need only to refer to Mr. 
Sorby’s and Mr. J. C. Ward’s papers in the Quarterly 
Journal of the Geological Society, and to other memoirs 
published elsewhere. The adtual extradlion and chemical 
examination of the gaseous contents of these bodies ap¬ 
pears to have attradled little attention thus far, though 
they might lead to results of great interest and importance. 
Some incomplete experiments by the writer may be men¬ 
tioned here, as illustrations, though but little weight is at 
tached to them as quantitative determinations. A quantity 
of pulverised trap-rock was subjedtedto a heat which was 
raised to incipient redness, the examination being con¬ 
duced by the same method as that employed upon the 
meteorites. The mineral gave off about three-fourths of 
its volume of mixed gases, which were found to contain 
about 13 per cent of carbon dioxide, the residue being 
chiefly hydrogen. Another specimen of trap, containing 
small nodules of anorthite, was examined, at the request 
of Mr. G. W. Hawes, who had observed gas-cavities in a 
thin sedtion of the mineral prepared for microscopic ex¬ 
amination. This gave off somewhat more than its own 
volume of gas, which was found to contain some 24 per 
cent of carbon dioxide. The gas in these cases was not 
given off as readily as from the meteorites, and was 
evolved rather suddenly as a temperature approaching 
red-heat was reached. If it should appear improbable 
that the large amount of gas contained in the Kold Bok- 
keveld specimen could be retained in this way, it may be 
suggested that the amorphous carbon contained in it is a 
substance peculiarly fitted to absorb and retain large 
volumes of gas. These results would seem rather to assi¬ 
milate the stony meteorites to terrestrial rocks of volcanic 
origin, than to place them in a different category, and to 
strengthen the evidence that they are themselves the pro¬ 
duct of igneous adtion, though modified profoundly in 
some respedts in their structure, by the influence of other 
forces and the circumstances of their formation. The 
supposition of the imprisonment of the gas in the stony 
substance would also serve to explain why the water, 
which cannot be separated by a temperature of ioo°, con- 

* Watts’e “ Didtionary of Chemistry.” 

* Proc. Royal Soc., June 16, 1804. 
J Chem. News, June 9, 1876, p. 237. 
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tinues to be given off even at the highest temperatures 
employed, as has often been observed in experiments with 
meteorites. 

It has been pointed out by astronomers that on ar¬ 
ranging the mean distances of the asteroids in a series, 
there are found to be certain gaps in the list, as if some 
members were wanting. Now it is further found that the 
periodic times of these missing bodies stand in a simple 
relation to the time of Jupiter’s revolution, and in such a 
way that his continued action upon them would accumu¬ 
late the perturbative effedts, tending to throw their orbits 
into eccentric forms. Such of the bodies as were caused 
to move in very narrow orbits, with shortened period, 
would be exposed to very great vicissitudes of tempera¬ 
ture, and during the part of the orbit near the sun not 
only would the change of temperature be comparatively 
rapid, but the adtual degree of temperature reached would 
be very considerable, especially considering the fadt that 
these bodies are of too small mass to permit them to re¬ 
tain an atmosphere of any appreciable amount. It is not 
difficult to see that these great changes of temperature, 
in a mass of considerable absorptive and low condudting 
power, must give rise to powerful stresses, and that under 
the intense adtion of the sun near the perihelion the adtion 
may be sufficiently energetic to cause the splitting up of 
the bodies themselves. The disruptive adtion requisite to 
separate a mass from the principal body entirely, and so 
as not to return, would be less as the mass of the body is 
smaller, and would, for a mass no larger than some of the 
asteroids, be quite within the range of possibility. The 
body would thus be subjedt to a continuous process of 
disintegration in its successive revolutions, and must end 
in being broken up into a swarm of fragments which 
would gradually be distributed over the entire orbit. 
Such an adtion appears to be really going on in some of 
the comets, and moreover the orbits of several of them 
are coincident with those of great meteoric streams, in 
which the process of disaggregation has already gone 
very far. Now, of the comets of short period a consider¬ 
able number are grouped with their orbits in such a rela¬ 
tion to that of Jupiter as to suggest the possibility of 
their derivation from the asteroids. Similar considerations 
also apply to the group of comets associated with the 
orbit of Neptune, the existence of which suggests the 
question whether there may not be another group of 
asteroids, exterior to this body, yet remaining to be disco¬ 
vered. But without assuming the asteroidal origin of 
these comets, the effedts of solar heat just described may 
be safely predicated of them, as well as of other comets 
or meteoric masses revolving in excentric orbits. 

This process of disintegration, in the earlier stages of 
the history of one of these bodies, would constantly pre¬ 
sent fresh surfaces for the adtion of the sun’s rays, which 
must cause the evolution of large volumes of gas, and 
the rifts and fissures produced by the cooling at aphelion 
would allow the gas contained in the interior of the body 
to stream off under comparatively little increase of tem¬ 
perature. This gaseous matter, expanding into empty 
space and streaming off, forms the tail of the comet, which 
is driven away from the sun’s diredtion by some repellent 
force possibly due to eledtrical adtion. That the amount 
of gaseous substance furnished by such a body should be 
sufficient to form a luminous train of the immense extent 
often observed in comets need not appear incredible, if we 
refledt that of a substance like the Kold Bokkeveld me¬ 
teorite every cubic mile would furnish 30 cubic miles of 
gas at the pressure of the terrestrial atmosphere, and that 
this in space would be speedily expanded to enormous di¬ 
mensions, before it would cease to be capable of trans¬ 
mitting eledtric discharges, or to be visible by refledted 
sunlight. As the masses of some of the comets have ap¬ 
proached planetary dimensions there is no difficulty in 
accounting for the enormous trains some of them have 
exhibited. Moreover, there is reason for believing that 
the meteorites which reach the earth are the spent frag¬ 
ments, as it were, which have already parted with a con- I 

in Meteorites. 

siderable portion of their gaseous constituents by the 
long-continued adtion of the sun as above described, so 
that the amount of gas contained in some of these celes¬ 
tial bodies may be even much larger than that we observe 
in adtual meteorites. We may also take into account the 
not inconsiderable amount of water contained in these 
bodies, to say nothing of the volatile carbonaceous mat¬ 
ters which are present in some of them. 

Besides the relations mentioned above may be cited 
the near correspondence of the average density of the 
stony meteorites with the calculated density of the as¬ 
teroids, which, though possibly accidental, is certainly 
suggestive of a community or similarity of origin. 

Additional and most striking testimony to the real con- 
nedtion of the meteorites and comets is afforded by the 
close resemblance of the spedtrum of the gas obtained 
from the stony meteorites to the spedtra of those comets 
which have thus far been observed. 

Many observations respedting this point were made 
upon the gases colledted from the various meteorites ex¬ 
amined in the course of the investigations which have 
been described. Vacuum-tubes, of the form usually em¬ 
ployed in spedtroscopic work, were attached to the pump 
and filled by the meteoritic gases as they were evolved. 
After the latter had been pumped out for the most part 
into the colledting-tube, a freezing mixture was applied to 
one of the tubes of the pump and allowed to remain until 
the watery vapour was condensed, thus rendering the gas 
in the vacuum-tube very nearly free from moisture. As 
the vapour of mercury is always shown by spedtroscopic 
examination to be present in tubes filled in this way by 
the use of a mercury-pump, small pellets of clean gold- 
foil were previously placed in the tubes, in order to absorb 
the metal. This proved to be quite effedtual in some 
cases, in others only partially so. The tubes, having now 
been sufficiently exhausted by the continued adtion of the 
pump, were removed, sealed, marked, and preserved for 
examination. 

On passing the discharge of an indudtion-coil through 
these tubes when placed before the slit of a spedtroscope, 
a spedtrum is seen, which varies with the conditions. 
That from the capillary portion of the tube shows the 
hydrogen lines brilliantly, together with the bands due to 
carbon compounds. In the wide part, however, the hy¬ 
drogen lines are entirely absent, only the carbon bands 
being visible. When the illumination is sufficiently strong 
these are five in number, all sharp at the least refrangible 
edge, and fading gradually away at the other. When the 
slit is narrowed, or the tube removed to a greater distance 
so as to diminish the intensity or the light, only three 
remain visible, namely, one beginning in the yellowish 
green, one in the green, and another in the greenish blue. 
Of these the middle one is by far the brightest, and when 
the light is very much enfeebled remains visible after the 
others have disappeared. Of the latter, the one in the 
greenish blue is brighter than the other. A resemblance 
to the spedtra of the comets is apparent at a glance, not 
only in the positions, but also in the form and relative 
brightness of the bands. A closer comparison, however, 
shows a marked difference in their breadth, the cometary 
bands, as represented by various observers, covering a 
considerably greater space. There appeared also to be a 
want of exadt coincidence in their positions. For the 
first two the difference was not greater than the discre¬ 
pancies of the results given for different comets, and the 
bands agreed very well with some of the observations. 
The third band showed a greater divergence. 

As the greater breadth of the cometary bands indicates 
a density of the cometic gases greater than that in the 
tubes examined, an experiment was made, as follows, for 
the purpose of observing the effedt of increasing the den¬ 
sity of the gas. A glass tube, having an internal calibre 
of about 1 centimetre and some 20 centimetres in length, 
was closed at one end, and through the sides were inserted 
two platinum wires, at points near the middle of the tube, 
the inner ends of the wires being in its axis and separated 
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by an interval of about i centimetre. Small fragments of 
the Kold Bokkeveld meteorite were dropped into the tube 
and shaken down into the closed end. The upper end 
was now drawn out to a narrow neck, and the whole at¬ 
tached to the pump. After exhausting the air, the neck 
was sealed, the tube withdrawn, and supported in a ver¬ 
tical position so that the interval between the wires was 
before the slit of the spectroscope, the end containing the 
meteorite being below. By means of wires connecting 
the platinum points with an induCtion-coil, sparks were 
passed across the interval, and when the lower end of the 
tube was gently heated the characteristic speCtrum of the 
gas evolved became visible. At first it was very similar 
to that which had been observed previously, but as the 
heat was increased, and the pressure of the gas became 
greater, the bands were seen to widen out, until they at 
length fully equalled in breadth those of the comets, and 
finally they showed a tendency to run together. In the 
order of their relative intensity there was no appreciable 
change. 

The slight disagreement in the positions of the first 
two bands with the reported observations of cometary 
speCtra is readily explained when we consider that for the 
latter a rather wide slit is necessary in order that they 
may be distinctly seen. If the objeCt viewed were a sharp 
fine line, the effeCt of opening the slit would be merely to 
increase its breadth without affecting the sharpness of the 
edges. It is easy to see, however, that a band, though 
with a narrow slit the edge were sharp and brighter than 
the other parts, would have its point of maximum bright¬ 
ness removed toward the middle of its breadth, and the 
farther as the opening were greater. The effeCt of this 
would be that a faint band would appear hazy at the edge, 
and the tendency would be to displace its apparent posi¬ 
tion towards the brightest point. Further, the measured 
position of the edge would be affeCted by the change of 
place of the movable edge of the slit. A simple experi¬ 
ment with the tube showed that the alterations from these 
two sources were sufficient to account for the apparent 
want of agreement in the positions of the bands, and also 
to explain some of the discrepancies in the results of 
different observers, as to the position of the cometary 
bands, especially when regard is paid to the faintness of 
the light and the consequent difficulty of precise determi¬ 
nation. Measurements of the first two bands, with the 
slit rather wide and the intensity of the light sufficiently 
diminished, were found to coincide very satisfactorily with 
the test recorded observations upon the corresponding 
bands in the speCtra of comets. For the third band the 
result was less satisfactory, as it appears to be somewhat 
less refrangible than its cometary analogue, as determined 
by the majority of observations of the latter, though it 
agrees very well with some of them. Not improbably, 
however, the hydrocarbons existing in small quantities in 
some of the meteorites may be present in the comets in 
sufficient amount to modify their speCtra somewhat.— 
American Journal of Science and Arts. 
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Thursday, February 15th, 1877. 

Dr. J. H. Gilbert, F.R.S., Vice-President, in the Chair. 

The names of the visitors having been announced, and 
the minutes of the previous meeting read and confirmed, 
the names of Messrs. A. Angell, F. W. Young, E. W. 
Napper, and H. G. Stacey were read for the first time. 
Messrs. Michael Conroy, Arthur Pearson Luff, John 
Angell, Joshua Bardsley, Matthew Algernon Adams, and 
Peter Townsend Austen were ballotted for and duly elected, 
after their names had been read the third time. 

The Chairman, in accordance with the bye-laws, 
announced the proposed changes in the Council and 
Officers of the Society for the ensuing year. It is pro¬ 
posed to eleCt Dr. J. H. Gladstone as President in place 
of Professor Abel, who retires. The Vice-Presidents are 
Mr. Field and Dr. Roscoe in place of Mr. Longstaff and 
Dr. Gladstone. The other members of Council are 
Messrs. I. Lowthian Bell, C. E. Groves, W. N. Hartley, 
T. Hyde Hills, and G. Matthey in place of Messrs. D. 
Campbell, J. Dewar, F. Field, N. Story Maskelyne, and 
W. Valentin. 

The first paper was by Dr. A. Dupre, “ On the Estimation 
of Urea by means of Hypobromite,'" the objeCt of the com¬ 
munication being to describe a form of apparatus which 
could be conveniently worked, and such modifications in 
the preparation of the hypobromite solution as to prevent 
the escape of any bromine vapour, so that the process 
might be used in the wards of an hospital. The apparatus 
consists of a burette inverted in a tall cylinder of water, 
and connected by a side tube with the generator by means 
of a long piece of caoutchouc tube. The generator con¬ 
taining the proper quantity of hypobromite is a bottle 
closed by a vulcanised cork, through which passes a short 
tube to conneCt it with the burette, and also having a 
small test-tube attached to it to contain 5 c.c. of the urine 
under examination. After the cork has been firmly in¬ 
serted the urine is mixed with the hypobromite by gently 
inclining the generator. The latter is briskly agitated for 
a short time, and then plunged into cold water. After 
allowing the apparatus to stand a few minutes to cool the 
gas to the same temperature as the water, the level of the 
liquid inside and outside the burette is made the same by 
raising the latter, and the reading of the gas taken and 
also that of the thermometer. The necessary quantity of 
hypobromite is easily prepared by pouring into a stoppered 
cylinder enough caustic soda solution (100 grains to 250 c.c. 
of water) to fill it up to a 25 c.c. mark on the side, intro¬ 
ducing a thin sealed tube containing 2*2 c.c. of bromine, 
and agitating briskly so as to break the thin tube. The 
amount of nitrogen given off is found to be 91 per cent of 
the total quantity in the urea, and the burette may be so 
graduated that it gives readings of the percentage of urea 
at the normal pressure and temperature. 

The Chairman said they were much indebted to the 
author for facilitating the process for the estimation of 
urea, one of the most important in hospital practice, as 
showing the amount of nitrogen eliminated by the renal 
organs. Although urea represents nearly all the nitrogen 
in the urine of the human subject, this was not the case 

with the ruminants. 
Dr. C. R. A. Wright remarked that in some experiments 

on this method of determining urea, made in his laboratory 
by Dr. Blackley, a slightly higher percentage of nitrogen 
had been obtained, about 93 per cent. The apparatus 
described by Dr. Dupre possessed considerable advantages 
over those of Russell and West and of Dr. Blackley, as 
there was no danger of spilling the corrosive hypobromite 
solution if ordinary care were taken : at the same time, in 
agitating the generator, the latter might get heated, and 

thus increase the reading. 
Prof. Hartley suggested the substitution of a gutta¬ 

percha tube for holding the urine in the generator in place 

of the fragile glass one. 
The next communication was on “ A New Carbometer 

for the Estimation of Carbonic Anhydride," by Mr. S. T. 
Pruen and Dr. G. Jones. It is somewhat similar to 
Scheibler’s “ calcimeter,” consisting of two equal graduated 
glass tubes filled with water, on the surface of which a 
layer of oil floats, and connected with each other by a 
piece of caoutchouc tubing. One of these is raised or 
lowered automatically, the ether is fixed, and conneCled at 
its upper extremity with the generator by means of india- 
rubber tubing, a chloride of calcium tube being interposed 
between the generator and the measuring tube. The 
generator consists of a small flask, in which a weighed 

'quantity of the carbonate under examination is placedj 
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together with a small gutta-percha tube containing hydro¬ 
chloric acid. The decomposition is effected in the.usual 
way, and the evolved gas measured, the barometric pres¬ 
sure being taken, and the temperature observed by means 
of a thermometer in the measuring-tube. Tables of data 
for the necessary corrections accompany the paper. The 
authors state that it is more convenient than Scheibler’s 
apparatus, as it is less cumbersome, the tubes do not re¬ 
quire refilling or emptying, and it is self ading. 

Mr. Warington observed that there was a source of 
error in the Scheibler instrument which also attached to 
this apparatus, namely, that the correction to be applied 
for the carbonic anhydride dissolved by the hydrochloric 
acid was the same whatever the percentage of carbonic 
anhydride, whereas if there was much air and compara- 
tiveiy little carbonic anhydride in the flask at the close of 
the experiment the hydrochloric acid would absorb but 
little of the carbonic anhydride, whilst if the air were rich 
in carbonic anhydride the acid would absorb more of the 
latter. 

Dr. Dupr£ called attention to the fad that although the 

gas was dried by passing over the calcic chloride it must 

become wet by contad with the moist sides of the 

measuring-tube, to which 

Dr. Jones replied that it was found pradically that the 
film of oil prevented the gas from coming in contad with 
the water, and thus becoming moist. 

The next paper was “ On the Influence Exerted by Ammo¬ 
nium Sulphide in Preventing the Action of Various Solutions 
on Copper,” by Messrs. F. W. Shaw and T. Carnelly. 

Clean pieces of copper-foil of known surface were coated 
with a thin film of sulphide by immersion in dilute ammo¬ 
nium sulphide, and subsequently thoroughly washed. The 
results of the adion of distilled water, and of various solu¬ 
tions on these as compared with similar pieces of clean 
copper, are given in a series of tables, from which it 
appears that the film of sulphide does not lessen the adion 
of distilled water, but, on the contrary, increases it, both 
at the ordinary and at elevated temperatures : this is due 
to the oxidising adion of the air, as shown by the results 
obtained in closed flasks completely filled with water that 
had previously been well boiled. In the case of saline 
solutions the film of sulphide lessens the adion on the 
metal; the salts experimented with being potassic nitrate, 
sulphate, and carbonate; sodic chloride, nitrate, and car¬ 
bonate; magnesic sulphate; and ammonic chloride, ni¬ 
trate, and sulphate. 

The Chairman having thanked the author, 
The Secretary read “An Experimental Enquiry as to 

the Changes which occur in the Composition of Waters 
from Wells Near the Sea," by Mr. W. H. Watson. The 
well examined was about 9 feet deep, the bottom being 
24 feet above the level of the sea, and was situated 
at Brystones, near Whitehaven, about half a mile distant 
from the sea. Determinations of the chlorine were made 
each day, the water being colleded at about 10 a.m.; and 
the results are given in a table. The amount of chlorine 
varied from 5-95 to I7'50 grains per gallon, whilst the other 
constituents, such as sulphates, remained almost constant. 
The author considers the variation observed in the water 
of this well, situated in an alluvial soil, to be due chiefly, 
but not entirely, to the weather, as from the nature of the 
intervening strata it may be diredly subjed to infiltration 
of sea-water. 

Mr. F. Maxwell Lyte said that he had examined the 
mineral water at the Source de Salut, Bagneres de Bigorre 
during many years, and had found that from Odober to 
December an extraordinary change took place in the nature 
of the water, as it became sulphureous, and the quantity of 
salt in it increased. It was probable that the deep spring 
was sulphureous, but became altered by the infiltration of 
other springs near the surface, which after the droughts of 
summer partially dried up : thus the supply of oxygen 
being partially cut off the spring resumed its sulphureous 
charader. 

Mr. C. E. Groves remarked that springs in alluvia 
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soils near the sea might derive much of their chlorine from 
the scud driven over the land in stormy weather, and 
which, settling on the land, was washed in along with the 
surface-water by subsequent rains. 

The Chairman, in thanking the author, said it was 

necessary to know all the circumstances conneded with 
the well before the source of the large amount of chlorides 
in it could be definitely accounted for. 

“ On the Solvent Action of Various Saline Solutions on 
Lead," by Mr. M. M. P. Muir. The author, from an ex¬ 
amination of the adion of various saline solutions on lead, 
infers that in the first place a soluble salt of lead is pro¬ 
duced, which by the adion of carbon dioxide absorbed 
from the atmosphere is slowly converted into hydrocar¬ 
bonate, in which form it is, to a greater or less degree, preci¬ 
pitated. In certain solutions, especially those containing 
ammonium nitrate and calcium chloride, the formation of 
the soluble lead salt proceeds more rapidly than its preci¬ 
pitation as hydrocarbonate, although after long periods the 
latter adion preponderates. Lastly, carbonates reprecipi¬ 
tate the soluble lead salt in the form of hydrocarbonate as 
fast as it is produced. A table showing the solubility of 
lead hydrocarbonate in the saline solutions examined is 
appended to the paper. 

The Chairman having thanked the author, 
Two other papers were read by the Secretary, the first 

being a preliminary notice on “ The Derivatives of Di-Iso- 
butyl," by Mr. W. Carleton-Williams. The di-isobutyl 
employed in the investigation was prepared by the adion 
of sodium on isobutyl bromide, and boiled at 109° C. Sub¬ 
mitted to the adion of chlorine it yielded a liquidpossessing 
an odour resembling that of the orange, and consisting of 
a mixtureof iso-primary and iso-secondary odylic chlorides 
boiling at 170° to 180°. The mixed chlorides heated with 
potassic acetate and acetic acid at 200°, yielded, besides 
the odylic acetates, an odylene boiling at 1220, and which 
had a specific gravity of 07526 at i63. The mixed acetates 
boiled at 1930 to 205°, and by treatment with potassic hy¬ 
drate were converted into a mixture of the primary and 
secondary odylic alcohols boiling at 1750 to 187°, the quan¬ 
tity of which was too small to permit of any attempt at 
separation. It was therefore oxidised by potassium di¬ 
chromate and sulphuric acid, when it yielded iso-caprylic 
acid and an aceton, which on further oxidation split up 
into acetic and carbonic acids. From these results it 
would seem that the secondary alcohol is isopropyl- 
isobutyl-carbinol,— 

CH(CH3)2.CH(OH).CH2.C(CH3)2, 

whilst the primary alcohol may be represented by the 
formula— 

CH(CH3)2.CH2.CH2.CH(CH3).CH2(OH) 

The isocaprylic acid is an oily liquid, somewhat re¬ 
sembling valerianic acid in odour. Its silver salt is 
slightly soluble in boiling water, and is deposited on 
cooling in minute tooth-shaped crystals. The barium 
lead and zinc salts are amorphous, but the calcium salt is 
charaderistic, crystallising in plates radiating from a central 
point. It is less soluble in hot than in cold water, so that 
on raising the temperature of a solution saturated at i5°to 
36° C. the salt is precipitated. 

‘‘ Notes on Madder Colouring Matters," by Dr. E. 
Schunck and Dr. H. Rcemer. The first of these de¬ 
scribes a method of deteding small quantities of alizarin 
in mixtures of alizarin and purpurin by exposing the solu¬ 
tion of the substance in caustic alkali to the air until it 
has become almost colourless : the purpurin is thus de¬ 
composed, and on agitating the acidified solution with 
ether the alizarin is taken up, and may be recognised in 
the usual manner by its absorption-spedrum. The second 
note is on “ Purpuroxanthic Acid, a Colouring Matter 
Found in Commercial Purpurin," from which it was sepa¬ 
rated by boiling it with alum liquor, precipitating by hy¬ 
drochloric acid, and extrading the precipitate with alcohol. 
A residue containing alumina was left, which gave purpuro¬ 
xanthic acid by crystallisation from alcohol mixed with a 
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little hydrochloric acid. This acid may also be obtained 
from the alcoholic mother-liquors obtained in crystallising 
commercial purpurin, by evaporating them, boiling the re¬ 
sidue with water, and adding hydrochloric acid to the fil¬ 
trate, which throws down the impure purpuroxanthic acid 
as an orange precipitate. It is purified by boiling it with 
baryta, which dissolves the impurities, and leaves the acid 
as a baric salt. Purpuroxanthic acid, C15H8O6 or 
C14H7O4.COOH, crystallises in yellow lustrous needles or 
scales, which are easily soluble in alcohol or acetic acid, 
and far more so in boiling water than most madder pro¬ 
ducts. It melts at 231°, and at 2320 to 2330 C. decomposes, 
giving off carbonic anhydride, and leaving purpuro- 
xanthin, C14H8O4, no other substance being produced. 
Purpuro-xanthic acid dyes alumina and iron mordants 
orange and brown respectively, but the colours are very 
fugitive. 

The Chairman having thanked the authors, adjourned 
the meeting until Thursday, March 1, when there will be 
a leCture by Professor T. E. Thorpe, “ On the Theory of 
the Bunsen Lamp.” 

PHYSICAL SOCIETY. 

February 17 th, 1877. 

Professor W. G. Adams, Vice-President, in the Chair. 

Mr. T. W. Philips, C.E., was elected a Member of the 
Society. 

Prof. Guthrie exhibited for Mr. C. J. Woodward an 
apparatus he has devised for showing to an audience the 
interference of transverse waves. A light frame, capable 
of moving in a vertical plane, carries a horizontal strip of 
tin about 2 feet in length, cut in the form of the ordinary 
sine wave, and which supports by means of a pulley a 
light wooden block carrying an ink recorder in front of a 
sheet of paper. This block slides in a vertical slot in a 
piece of wood, which can be moved horizontally, supported 
by a roller on another similar strip of tin fixed parallel to 
the first, and vertically below it. The movable frame 
rests on a castor attached to this block. If the relative 
positions of the waves be now varied, and the blocks 
moved along them, the path traced by the ink recorder 
will represent the wave due to their combination. 

Mr. S. P. Thompson exhibited some galvanometers in 
the form of magic-lantern slides which he has arranged 
for exhibiting their indications to an audience. The in¬ 
struments are, however, only capable of indicating com¬ 
paratively powerful currents, and he hopes to succeed in 
arranging forms of greater sensitiveness. The index- 
needle is usually formed of cardboard, and two small steel 
needles are attached to it parallel to its axis. It is pivoted 
lightly between glass plates, and influenced by the current 
traversing coils of wire placed beyond the circle in which 
it rotates. The best effedts were obtained by means of 
two curved eledtro-magnets surrounding a small steel 
magnet, but this form is inapplicable to quantitative deter¬ 
minations on account of the residual magnetism of the 
iron cores. A gold-leaf eledtroscope formed on this prin¬ 
ciple was capable of detedtingvery small charges of statical 
eledlricity. 

Mr. Wilson then showed an arrangement for exhibiting 
convedtion currents in heated water. It consists of a small 
glass cell with parallel sides. In the base of the wood 
dividing the sides is cut a slight depression to expose a 
brass tube which traverses it horizontally, and is open at 
one end, while the other is bent at right angles, and con- 
nedted with a flask containing water. The brass tube, 
where it is exposed in the cell, is surrounded with a jelly 
formed of gelatine containing rosanilin, and the cell is 
filled with water, and projedted on the screen. When the 
tube is heated by boiling the water in the flask, the jelly 
is liquefied, and the liberated colouring matter rises in the 
water, showing the diredtion of the heated current. 

Prof. Guthrie exhibited an arrangement he has been 

using with a view to determine the vapour-tension of 
water, and explained the difficulties to which such a deter¬ 
mination is liable, and the manner in which his apparatus 
has so far failed. It was shown that a crystal of alum, or 
a saturated solution of salt, when introduced into the Torri¬ 
cellian vacuum, depresses the mercurial column less than 
pure water, whereas solutions of size, gum-arabic, or any 
colloid, depress it to precisely the same extent. It thus 
appears that water in its different states of combination 
has different vapour-densities, and their determination re¬ 
quires an arrangement in which the several substances 
can be easily introduced into the Torricellian vacuum, and 
very slight changes of the level of the mercurial column 
can be ascertained. Prof. Guthrie has been employing a 
U-tube 33 inches long, one extremity of which is bent, and 
terminates in a capillary opening, and a bulb is formed at 
the U-bend. If the substance under examination be in¬ 
troduced at the open after the apparatus has been filled 
with mercury, inverted, and the superfluous metal escaped, 
the mercury expelled through the capillary opening will 
give a measure of the amount of depression. 

Prof. McLeod suggested a modification of,this form of 
apparatus. 

Prof. Guthrie then showed the manner in which elec¬ 
tricity is distributed on non-condudlors, such as the plate 
of an eledtrophorus, by placing it for a given time beneath 
a point conneded with a charged Leyden jar, and subse¬ 
quently sprinkling a mixture of sulphur and litharge over 
it. It was shown that the diameter of the circle formed 
below the point after the superfluous powder had been re¬ 
moved was not purely a fundion of the distance between 
the point and the plate, but is mainly influenced by the 
condudivity of the material, and, further, that if the point 
be direded obliquely towards the plate, the circle formed 
is very slightly elliptical, but the ellipticity is in no degree 
proportionate to the obliquity of the point; and, finally, 
he showed that if the non-conduding plate of an eledro- 
phorus be written upon with a metal, and sprinkled with 
the above mixture of sulphur and litharge, the former or 
latter adheres according to the nature of the metal used, 
and he suggested that some such arrangement might be 
employed as a kind of eledrical touchstone for discrim¬ 
inating between certain metals. 

DEUTSCHE CHEMISCHE GESELLSCHAFT, 
BERLIN. 

February 12 th, 1877. 

Prof. A. W. Hofmann, F.R.S., Vice-President, in the 
Chair. 

F. Tiemann and H. Herzfeld stated that they had ob¬ 
tained coumarin diredly from the acetyl compound of 
ortho-coumaric acid by heating it to a temperature 
of 150°:— 

CgHyO^.CgH^O^ = CgHgC^ + C2H402* 

The melting-point of the ortho-coumaric acid lately ob¬ 
tained by them from salicylic aldehyd was found to rise 
by repeated crystallisations until it coincided with that of 
the acid obtained by Perkin, 207°. This varies but i° 
from that of the para-coumaric acid lately prepared by 
them, and the two acids possess the same general appear¬ 
ance and solvent properties : they are, however, sharply dis¬ 
tinguished from each other by the fluorescent properties of 
the potassic solution of ortho-coumaric acid not possessed 
by the para acid, and by the widely divergent character 
of the hydro-acids yielded by treatment with sodium 
amalgam. 

A. Franck devoted a few words to the memory of the 
lately deceased chemist, S. Lindemann, of Stassfurt. 

C. A. Martius gave a detailed account of the petroleum 

industry of America. 
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The following communications have been received from 
non-resident members:— 

A. Wullner, in response to a late communication of 
F. Muller, defends the theory that the temperature of the : 
aqueous vapour escaping from boiling solutions of sales 
lies above ioo°. 

C. Hensgen describes the results of the “ Action of 
Dry, Gaseous, Hydrochloric Acid upon Magnesium Sul¬ 
phate.” 

J. Jobst gives a detailed account of “ The Crystalline 
Components of the Bark of the Coto Tree of Bolivia” A 
number of these have been separated and analysed : they 
are mostly homologous to the chief ingredient, para- 
cotoin, CI9Hi206. This body crystallises in yellow 
laminae, is not easily soluble in ordinary solvents, and by 
treatment with BaO is changed into para-cotoinic acid, 
Ci9Hx407, Alkalies change J it into para-coumarhydrin 
under separation of carbonic acid :— 

2H20 = C02 -(- 2 C9H803. 

S. Sylvestri has discovered the presence of “ Paraffin 
in Lava Blocks.” The quantities enclosed were sufficient 
to enable him to separate out and identify several hydro¬ 
carbons. 

M. Conrad and W. R. Hodgkinson, by the “ Action of 
Sodium upon Acetate of Benzyl,” have obtained the ben- 
zylic ether of an hydro-cinnamic acid,— 

C6H5.-CH2.CH2.COO.CH2.C6H5. 

G. Schultz has examined the products resulting from 
the “ Decomposition of Oil of Turpentine at a High Tem¬ 
perature.” The decomposition was effected in an iron 
tube heated to a dull red-heat, and from the black tar 
which resulted the following hydrocarbons were separated 
out:—Benzene, toluen.xylen (principally i : 3), unchanged 
oil of turpentine, naphthalin, phenanthren, anthracen, and 
methyl-anthracen. 

R.-Dyckerhoff, “ On Derivatives of Monochlor-aceto- 
phenon.” By treatment with KSCN he has obtained the 
sulpho-cyanic ether, CgHg.COCFGS.CN, but is unable to 
isolate the mercaptan, C6H5.COCH2SH. Acetophenon 
gives with phosphorus pentachloride, a mono-chloro 
styrol. 

W. Bornemann has found, in experiments “ On the 
Formation of the Chlorides of Iodine,” that C1I is soluble 
in dilute HCl, without causing a separation of iodine. If 
chlorine is led into water containing iodine until the latter 
disappears, a slight separation of iodic acid occurs only 
when the solution is very concentrated. If it is at¬ 
tempted to change all of the iodine present into iodic 
acid, the solution must be at least so dilute as to contain 
water and iodine in the proportion of 1 : 10. If chlorine 
is conducted into a concentrated solution as long as it is 
absorbed, I03H and IC13 are precipitated. 

W. Konigs has obtained the “ Ethyl-Ether of Amido- 
phthahe Acid,” C6H3(NH2)(COOC2H5)2, by reduction of 
the ethyl-ether of nitro-phthalic acid with zinc and hydro¬ 
chloric acid, at a low temperature. 

V. Meyer, J. Barbieri, and F. Forster have made a 
careful study of the “ Products resulting from the Action 
of Nitrous Acid upon Normal Butylamin,” and ascertained 
that the statement of Linnemann and Zotta, with regard 
to the formation of primary isobutyl alcohol by this re¬ 
action, is an error. A part of the amine is changed into 
normal butyl alcohol ; the greater portion is decomposed 
into water, nitrogen, and butylen. Of this butylen, part 
escapes as gas, and part unites with water to form 
secondary butyl alcohol. No trace of isobutyl alcohol 
could be observed. 

C. Kimich, “ On Derivatives of Methazonic Acid.” 
The sodium salt of this lately discovered acid—obtained 
by treatment of nitro-methane with an alcoholic solution 
of caustic soda—yields, with diazo-benzene nitrate, azo- 
phenyl-methazonic acid,— 

C2H3NaN203 + C6H5N2N03 = 
P=NaN03+C6H5N2C2H3N203. 

The formation is analogous to that of azo-nitro-methyl- 
phenyl, and the salts are, like those of the latter, always 
basic and rich in water of crystallisation. Azo-p ara- 
tolyl-methazonic acid is prepared in a similar manner. 
These two bodies are the first well-defined crystalline 
derivatives obtained from methazonic acid, and their 
analyses confirm the formula for it, C2H4N203. Re¬ 
duction of the acid with sodium amalgam yields only 
ammonia and an amorphous muss, 

G. Vortmann, “ On Ammoniacal Cobalt-Bases.” The 
author has obtained a new roseo-cobaltic chloride, 
Co2CI6.ioNH3:2H20, by the addition of concentrated 
hydrochloric acid to a solution of ammonium-cobaltous 
carbonate, which had been oxidised by the aCtion of the 
air. The new salt differs from the ordinary roseo-com- 
pound in possessing a deep carmine colour, and in yielding 
with dilute hydrochloric acid a new purpureo-cobaltic 
chloride, of a pure violet colour, and isomeric with the 
purpureo-compound already known. 

F. von Lepel, “ Spectroscopic Detection of Magnesium.” 
The author gives the results of a number of experiments 
on the practicability and sensitiveness of the spectroscopic 
tests for magnesium with purpurin solutions. The ope¬ 
rations required are few in number and the results satis¬ 
factory. The presence of large amounts of lime-salts 
obscures the speCtrum, and they must be removed with 
tartrate of potassium. Magnesium was found in the 
crystalline substance of the eye, in curds, in the juice of 
apples and pears, &c., and seems to be most extensively 
spread in the animal and vegetable kingdoms. 

R. Schiff, “ On the Constitution of Aldehyd Ammonia 
and Chloral Ammonia.” In order to prove whether a 
hydroxyl group is present in these compounds, chloral 
ammonia has been submitted to the aCtion of acetyl 
chloride and acetic anhydride. In both cases a mono¬ 
acetyl-chloral ammonia is obtained, perfectly identical 
with the chloral-acetamid obtained from the union of 
chloral and acetamid. If this compound is treated with 
acetyl chloride at a high temperature, another acetyl 

I group is introduced, and it is evident that this last group 
is substituted in a hydroxyl group, on account of the easy 
decomposition with warm water, See. These two reactions 
would lead to the structural formula of— 

CH3.C(OH)(NH2)H 

for aldehyd ammonia. The author has found that chloral 
ammonia can easily be prepared in large quantities by 
leading gaseous ammonia through a solution of chloral 
in chloroform, until the latter solidifies to a compact 
white mass. 

E. Schunck and H. Rcemer, “On Pnrpuroxanthin- 
Carbonic Acid.” This substance, CI4H7C00H04, was 
found in commercial purpurin. It is separated from 
purpurin, alizarin, and puipuroxanthin by means of its 
greater solubility in boiling water, and the slowness with 
which its alumina compound is decomposed by hydro¬ 
chloric acid. It is precipitated from the aqueous solution 
by hydrochloric acid as a voluminous orange-coloured 
mass. The new acid melts at 2310, and is decomposed at 
2330 into carbonic acid and purpuroxanthin, from which 
property it receives its name. No characteristic absorp¬ 
tion bands are given by the various solutions. 

“ On the Detection of Small Quantities of Alizarin in 
Purpurin.” Hitherto this was almost impossible, because 
the comparatively greater intensity of the absorption phe¬ 
nomena of alkaline purpurin solutions prevented the use of 
the spectroscope, and the methods of separation are at 
present too inexaCt to be applicable for small quantities. 
The authors find that by exposing a solution of the two 
substances in caustic soda to the aCtion of the air, the 
liquid gradually becomes colourless, the purpurin is com¬ 
pletely decomposed, and the alizarin—after being released 
from its sodic compound with HCl—can be dissolved in 
ether and identified by the speCtroscopic reactions. A 
solution containing 0*00005 grm. alizarin responded to 
the test. 
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J. Piccard, “ On Chrysin, Tecto-chrysin, and Higher 
Homologues.” By the action of ethyl iodide in an alco¬ 
holic solution of caustic potash upon chrysin, the group 
CH3 was introduced into the latter, thus artificially pre¬ 
paring the tecto-chrysin, which accompanies it in poplar 
buds. Ethyl-chrysin and amyl-chrysin are obtained in 
analogous ways. The analysis of these compounds show 
the formula of chrysin to be CI5Hg03.0H. 

“ Lecture Experiment upon the Synthesis of Water." 
“ Resorcin-trisulphonic Acid" The author has obtained 
this acid, C6H(0H)2(S03H)3, by the action of fuming 
sulphuric acid upon resorcin-disulphonic acid, in sealed 
tubes at 200°. It is separated in the form of the calcium 
salt, as the barium salt is nearly as insoluble as BaS04. 
The acid itself, obtained from the lead salt with H2S, is 
too soluble to be crystallised. 

E. Schmidt, “ On the Formation of Allyl-iso-sulpho- 
cyanate.” Potassium myronate, treated at o° with a my- 
rosin solution (filtered extract of white mustard), yields 
allyl-iso-sulpho-cyanate, with small quantities of the 
isomeric sulpho-cyanate.” 

“ On Camphor of Cubebs." The author’s opinion that 
this is a hydrate of oil of cubebs is strengthened by its 
decomposition into water and oil of cubebs at ordinary 
temperature, when left for some time over sulphuric acid. 

“ Action of Carbonyl Sulphide upon an Aqueous Solution 
of Ammonia." As in the case of an alcoholic solution of 
ammonia, ammonium oxy-sulpho-carbamate is formed.— 

COS + 2NH3 = H2N-CO~SNH4. 

This suffers gradually the two following decompositions :— 

COSN2H6 = CO(NH2)2+H2S, 
COSN2H6T- H20 = C02-f NH3 + h2s. 

If treated with freshly-prepared hydrate of lead, or car¬ 
bonate of lead in the cold, the first decomposition is the 
principal one, and the liquid yields, upon filtration and 
evaporation, considerable quantities of urea. On account 
of its ease and rapidity this method of preparing urea is 
adapted for lecture experiments and the production of 
small quantities. 

“ On the Compounds of Morphine with Hydriodic and 
Hydrobromic Acids." The author finds that the two 
compounds obtained, one by the action of KI upon mor¬ 
phine acetate, and the other by solution of morphine in 
HI, hitherto regarded as two different bodies, are in all 
respedts identical. The bromine compound obtained from 
the solution of morphine in HBr posseses the formula— 

Ci7HI9N03BrH + 2H30, 

and is in its properties analogous to the iodine compound. 
The same author has found the specific gravity of bromo- 

form at 14-5° to be 2775. 
A. Kern finds, in the course of experiments “ On the 

Preparation of Mono-Methyl Aniline,” that aniline and 
methyl iodide do not yield this body, as stated in most 
text-books, the readtion being as follows :— 

3 (C6H3.NH2) + 2CH3I 
C6H5.N(CH3)2 + 2(C6H5.NH2.HI). 

E. Schulze and J. Barbieri have found “ Glutamine,'' 
C5H8N03NH2, in the young sprouts of gourds, forming 
175 per cent of the dried substance. It is formed during 
germination, and appears to perform the same part as 
asparagin in other germs, viz., providing albumen for the 
wants of the growing plant. 

RUSSIAN CHEMICAL SOCIETY. 

N. Sokoloffsky, “ Action of Bromine upon Aceton." 
By the addition of bromine to an aqueous solution of 
aceton the author forms two liquid substitution-products, 
mono-brom-aceton and dibrom-aceton. The first has the 
sp. gr. i-gg, is colourless, possesses strong refradtive 
powers, and a strong penetrating odour attacks the eyes 
violently, and cannot be distilled alone without decompo¬ 

sition, but is easily carried over with aqueous vapour. 

Dry ammoniacal gas forms with it an unstable crystalline 
compound, analogous in composition to aldehyd ammonia. 
Aqueous ammonia yields several soluble bases. Iodine 
and ammonia change it into iodoform and acetic acid. 
Dibrom-aceton has the sp. gr. 275 and is less unpleasant. 
Both bodies yield with acid sodium sulphite characteristic 
crystalline compounds. The addition compound 
C3H60Br2 was obtained by the addition of bromine to an 
aqueous solution of aceton kept constantly at a low tem¬ 
perature. It explodes as soon as freed from the water.. 

S. Przibtek, “ Synthesis of a Oxybutyric Acid." This 
acid, CH3.CH2.CH.OH.COOH, is prepared synthetically 
by the action of hydrocyanic acid and hydrochloric acid 
upon propyl aldehyd ; thus confirming the structural 
formula of the acid already proposed by Markownikoff. 

G. Lawrinowitsch, “ On the Pinacon and Pinacolin 
Derived from Methyl-ethyl-keton." See Chemical News, 

vol. xxxv., p. 53. 
J. Kannonikoff and A. Saytzeff, “ Action of Allyl- 

iodide ar.d Ethyl-iodide upon Ethyl-formiate." These 
three compounds mixed together and headed with zinc, 
yield diallyl carbinol. 

D. Bobylen, “ Theoretical Researches Regarding the 
Distribution of Static Electricity upon the Surfaces of 
Conductors Composed of Heterogenous Parts." 

O. Chwolson, “ On Electric Rays." 

CORRESPONDENCE. 

PATENT LAW AMENDMENT. 

To the Editor of the Chemical News. 

Sir,—Taking an active interest in the Patent Law 
Amendment, I shall be glad of any practical suggestions 
bearing upon the proposed bill from chemists and others. 
May I beg that such may be sent to me as they occur, in 
as short a compass as may be. As I act only as a private 
individual I would suggest that duplicates be sent to the 
Inventors’ Institute (of which I am not a member). 

The bill proposed last session had so many short¬ 
comings that the importance of thought and action beyond 
legal circles is too evident to require any demonstration. 

—I am, &c., 
Marshall Hall. 

13, Old Square, Lincoln’s Inn, W.C. 
February 17,1877. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 

expressed. 

Comptes Rendus Hebdomudaires des Seances, de VAcademic 
des Sciences. No. 5, January 2g, 1877. 

Reply to Dr. Bastian.-—M. L. Pasteur. 

Germs of Bacteria in Suspension in the Atmo¬ 
sphere and in the Waters.—MM. L. Pasteur and 
Joubert.—A continuation of the interminable controversy 

on spontaneous generation. 

Researches on the Irisation of Glass.—MM. E. 
Premy and Clemandot.—In a former memoir on the 
aventurine of Venice the authors have shown that it 
is possible to obtain a glass comparable to that once 
manufactured in Italy by causing silicate of ferrous oxide 
to react upon silicate of copper in a vitreous mass, and at 
a suitable temperature. Under these conditions the 
silicate of iron passes to the maximum of oxidation, re¬ 
ducing the silicate of copper, and producing in the glass 
those metallic and brilliant crystals which characterise 
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aventurine. Glass, submitted to influences which deter¬ 
mine its gradual decomposition, becomes covered with 
slender .laminae, which produce very remarkable pheno¬ 
mena of msation. This alteration of glass may be 
witnessed either upon glasses which have remained under 
water or in moist ground, or upon the windows of stables 
exposed to ammoniacal vapours, and especially upon glass 
objects found in ancient burial places. M. S. Meunier 
has exhibited a glass iridised under the influence of the 
acid vapours thrown off by certain volcanic ashes. The 
authors have attempted to produce in a regular manner 
this irisation, which gives glass the aspect of pearl or of 
nacre, and to render it permanently adhesive. After 
numerous attempts they have succeeded in the most com¬ 
plete manner. Their process consists essentially in sub¬ 
mitting the glass, under the influence of heat and pressure, 
to the adtion of water containing 15 per cent of hydro¬ 
chloric acid. Several kinds of glass are suitable for this 
operation, whilst others are not adapted for it; the che¬ 
mical composition and the conditions of re-heating and 
annealing have an influence upon this phenomenon. In 
the manufacture of ordinary glass, the ease with which it 
becomes iridescent is a defect. This is especially the case 
with glass intended for bottles, optical glasses, &c., the 
lesistant power of which may be tested by submitting it 
to the.process devised by the authors. 

Report on a Memoir of M. H. Becquerel entitled 
Experimental Researches on Rotatory Magnetic 

Polarisation. M. Becquerel’s paper may be regarded 
as a continuation of the researches of Faraday on the 
magnetisation of light. 

Produces Obtained by the Ignition in Closed Ves¬ 
sels of the Dregs of Beet-root Treacle.—M. Camille 
Vincent. Among the produces obtained are ammonia, 
trimethylamin, methylic alcohol, cyanide and sulphide of 
methyl, hydrocyanic, formic, acetic, propionic, butyric 
valerianic, and caproic acids; carbides of iron not ex¬ 
amined, phenic acid, a series of oily alkaloids, finally a 
mixture of hydrogen, protocarbide of hydrogen, carbonic 
acid, and carbonic oxide. 

A New Arrangement of Lightning-Rods.- M. 
Jarnant. The author employs hollow rods, and thus 
obtains an increased conducing surface with less weight. 

Effects Produced by the Addition of Foreign 
S?rboTn.m,the Preparation of Coke Pencils 

for the Electric Light.—The addition of certain salts of 
magnesia and lime, especially bone-earth, was found to 
increase the light produced, but the flame and smoke 
accompanying these eledtro-chemical lights appeared such 
an obstacle in the way of their utilisation that the experi¬ 
ments were discontinued. v 

Researches on the Spedra of Metals at the Base 
of Flames.—M. Gouy.—Reserved for insertion in full. 

Preparation of the Alkaline Nitrites.—M. A. Etard 
-Equal molecules of a nitrate and of the corresponding 
sulphide are heated to redness in a crucible. When cold 

n^nhniWde^Cl T-aSSii? treated with a small quantity of 
alcohol, which dissolves out the pure nitrite. 

Formation °f Natural Sulphur Waters.—M. E. 
Planchud. The author, who has experimented on one 

nhnr y’lC?rC Ud?S that Such waters owe their sul¬ 
phur to the redudhon of various sulphates, effected by the 

matter S SS£ ^ 38 f“ °^nic 

Reimann's Farber Zeitung. 
No. 2, 1877. 

With reference to a Parisian contemporary Dr Reimann 
wntes—" We entirely agree with Prof. Kcflbe ‘that che 
mistry in Germany, instead of searching for fadts is en 
gaged with unfruitful speculation on theposition of’atoms. 
But is the case different in France? It is well known 
that the so-called “ new” direction, which now becomes 
80 pernicious, took there its origin.” Hornes 

MEETINGS FOR THE WEEK. 

Monday, 26th.—London Institution, 5. 
- Medical, 8. 
-Royal Geographical, 8.30. 

I uesday, 27th.—Royal Institution, 3. Prof. Garrod, “ On the Human 
Form : its Structure in Relation to its Contour.” 

-- Civil Engineers, 8. 
... -- Anthropological Institute, 8 
Wednesday, 28th.—Society of Arts, 8. “ Middle Class Education in 
_ nr , Hoi and,” by John Yeats, LL.D. 
Thursday, March 1st.—Royal, 8.30. 

London Institution, 7. 
- Royal Society Club, 6.30. 
* Koyal Institution, 3. Dr. W. Pole, “Theory of 

Music.” 
' Chemical, 8. “ Theory of the Bunsen Flame,” by 

~ Prof. Ihorpe. Experimentally illustrated. 
Priday, 2nd.—Royal Institution, 9. “History of Birds,” by Prof 

Huxley. 
-Society of Arts, 8. (Indian Section'. “ The Progress 

Central Asia,” by Sir Douglas Forsyth, 
L/.JL>., K.C.S.I. 

c - Geologist’s Association, 8. 
Saturday, 3rd. Royal Institution, 3. Prof. H. Morley on “ French 

Revolution and English Literature.” 
- Physical, 3. 

TO CORRESPONDENTS. 
Erratum.—In No. 898, p. 65, col. 1, line 11 from bottom, for “ the 

carnation ” read “cloves.” 
A Constant Subscriber.—We are obliged for your kindness in send¬ 

ing the address. 

Just published, in 8vo., price 12s., cloth, 

A NTHRACEN; its Constitution, Properties, 
Manufacture, and Derivatives, including Artificial Alizarin, 

Anthrapurpunn, &c., with their Applications in Dyeing and Printing. 
By G. Auerbach. Translated and Edited, from the Revised Manu¬ 
script of the Author, by W. Crookes, E.R.S., Vice-President of the 
Chemical Society. 

London : LONGMANS and CO. 

BOARD OF WORKS FOR THE POPLAR 
DISTRICT. 

APPOINTMENT OF ANALYST. 

'T'he Board will, at their meeting to be held 
, , at the Offices, on Tuesday, the 13th day of March next, at 
6 o clock p.m., be prepared to receive Applications from duly qualified 
persons, according to the provisions of the “ Sale of Food and Drugs 
A(5t, 1875,’ desirous of being appointed Analyst of this District for a 
period of One Year at a salary of £100, the minimum number of 
analyses to be made during the year to be one hundred. Candidates 
will have due notice when they are required to be in attendance. The 
Laboratory, with all appliances, has been provided and wili be main¬ 
tained by the Board. Applications, accompanied by not more than 
two testimonials, addressed to the Board cf Works for the Poplar 
District, 117, High Street, Poplar, endorsed “ Application for the 
Office of Analyst,” will be received till 12 at noon of the said 13th day 
of March next. 

The attention of Candidates is particularly called to the 10th Section 
of the A<5t, which provides that no person shall be appointed an 
Analyst of any place who shall be engaged directly or indirectly in 
any trade or business connected with the Sale of Food or Drugs in 
such place. 

No expenses will be allowed to any Candidate. 

WM. HENRY FARNFIELD. 
net „ Clerk to the Board. 
Offices, 117, High Street, Poplar, 

February 19, 1877. 

I3ERNERS COLLEGE of CHEMISTRY, 
conjunction with the SCIENTIFIC DEPARTMENT of the 

ROYAL POLYTECHNIC INSTITUTION. 
Instruction and preparation in CHEMISTRY and the EXPERI¬ 

MENTAL SCIENCES under the direction of Professor E. V 
GARDNER, E.A.S., M.S.A. 

The Class Rooms are open from n to 5 a.m. and from 7 to 10 p.m 
daily. 

Especial facilities for persons preparing for Government and othe 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Practical Investigations connected with 

Patents, &c., conducted. 
Prospectuses and full particulars on application to Prof. Gardner 

at Berner’s College, 44, Bernera-strect, W., or at the Royal Poly¬ 
technic Institution. * 
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ON THE 

SOLUBILITY OF ETHER IN AQUEOUS 

HYDROCHLORIC ACID.* 

By HARRY NAPIER DRAPER, F.C.S;, M.R.I.A. 

I am unable to find that the fadt of the considerable solu¬ 
bility of ether in aqueous hydrochloric acid is one gene¬ 
rally known. It is not mentioned In any of the more 
modern works on chemistry, and the only reference to it 
is, as far as I know, made by Gmelin,f who says_“ It ” 
—-ether—“ likewise dissolves in aqueous hydrochloric 
acid without producing chloride of ether,”—a statement 
which is referred to Boullay. The experiments which I 
have made in this direction will be better understood in 
the light of a preliminary note on the solubility of ether 
in other liquids. The following are the results of several 
independent observations :—In saturated solution of cal¬ 
cium chloride ether is apparently quite insoluble. Distilled 
water at n° C. dissolves, in 100 volumes, 10 volumes of 
ether. This solubility in water is quite in accordance 
with results hitherto obtained, but it is customary to state 
the converse case—i.e., the solubility of water in ether_ 
as 1 in 10, which is much greater than it really is. As the 
mean result of five experiments I have found that 
100 volumes of ether at 120 C. dissolve 2 volumes of 
water. The error has obviously arisen in the use of ether 
not absolutely free from alcohol. 

The ether employed in my experiments was found to 
have at 140 C. the density of 0725, but there is sufficient 
experimental difficulty in determining the weight of so 
volatile and expansible a fluid to prevent my attaching 
any considerable value to this figure. The ether was° 
however, shaken with finely-divided acetate of rosaniline, 
and, as this did not communicate the least tint to it, it 
was concluded that it did not contain alcohol. For water 
it was tested by the immersion of bibulous paper saturated 
with alcoholic cobalt chloride and then dried. This re¬ 
mained blue after twenty-four hours' contadt.]: 

The aqueous hydrochloric acid was the Strongest that 
I could conveniently work with. It had a specific gravity 
of i’ig6 at 140, and examined volumetrically was found 
to contain 38-52 per cent by weight of real acid. Even 
at this strength it emits dense fumes when exposed to 
the air. 

When equal volumes of the ether and hydrochloric acid 
just described are mixed together, immediate solution of 
the ether takes place, the temperature of the mixture at 
the same time rising considerably. There is also contrac¬ 
tion of volume. When 50 volumes of ether and 50 volumes 
of acid are employed, the resulting solution, when cooled 
to the temperature which the liquids had before mixing, 
measures but 95 volumes, and at i4c C. has a specific 
gravity of i-oio. The solution flows like a thin oil, fumes 
in the air, is perfectly transparent, and remains so whether 
cooled to o® or heated to 38°. 

But hydrochloric acid of 38-52 per cent will dissolve 
much more than its own volume of anhydrous ether.. In 
a very early stage of my experiments it became evident 
that the quantity which it is capable of taking up bears 
an inverse ratio to the temperature, and that the volume 
of ether dissolved is at the ordinary atmospheric pressure 

* Rcad at the Meeting of the Pharmaceutical Society of Ireland- 
February 8, i8^r. 

+ “ Handbook,” vol. viii., p. 190. 
t Much of the “ anhydrous ” ether of commerce reddens cobalt paper 

at once, and is itself very soon tinged by the rosaniline salt. 

1 . * «'*«*'**«*•■ uic. me experiments 
Zh 1 d closeIy-stoppered graduated tube, in 
wuch was added to a known volume of the acid a few 
volumes more ether than it was able to dissolve at the 
iS temperature employed. The mixture was then 
ooled down to the required temperature and kept at this 

h uUr,’ dunng, which time the tube was frequently 
biiskly shaken, and the volume of ether dissolved was 

en noted. In this way were obtained the results stated 
in the following table, in which the second and fourth 
columns give the number of volumes of ether dissolved by 
100 volumes of hydrochloric acid, sp. gr. 1-196, at the 
coiresponding temperature in the first and third columns 

Temperature 
Centigrade. 

Vols. of Ether 
Dissolved. 

Temperature 
Centigrade. 

—160 185-0 160 
o° I77'5 21° 

+ 8° 
' r. 0 172*5 27° 

9 170-0 32° 
IO° 167-0 38° 

Vols. of Ether 
Dissolved. 

162*5 

J57*5 
150-0 

!42’5 
135-0 

1 hus, while at o° C., 100 volumes of this acid dissolve 
I77‘5 volumes ether; at 38° C. 135 volumes only are dis¬ 
solved. Or by weight, 100 parts hydrochloric acid dis- 
solve at the lower temperature 107-5 parts ether, and at 
the lngner but 81-8 parts. So that the capacity of hydro¬ 
chloric acid of this strength for ether is nearly one-third 
(31 4 PGr cent) greater at the freezing-point of water than 
at 38° C. (100- F.) I cannot recal an instance of so great 
a difference between the relation of solubility to tempera¬ 
ture in the case of any two other fluids. 

If the solution, saturated at any given temperature be 
heated to a temperature higher than this, it at once be¬ 
comes turbid from the separation of ether, and when the 
liquid is contained in a thin tube the contadl of the warm 
hand is sufficient to produce in a few seconds complete 
opacity in a solution which, at the temperature of the 
laboratory, was quite transparent. 

If a sealed tube containing the ether solution and excess 
of ether, first cooled (say in melting ice), then shaken, and 
the volume of unabsorbed ether noted, be suspended in a 
warm room, ether continues to separate in very minute 
bubbles until the liquid has attained the temperature of 
the surrounding air. When the tube is once more cooled 
to o° without agitation, the liberated ether, being so much 
lighter than the solution, is not taken up again even after 
forty-eight hours, but on the tube being briskly shaken it 
is at once dissolved. 

The increase of temperature at the moment of solution 
is considerable, being, with 10 c.c. of acid and 17 c.c. of 
ether, from ii° to 35° (i.e., 22-5° C.). 

No chemical combination takes,, place: the ether is 
simply dissolved by the acid, and can be separated by 
simple dilution with water. Thus 5 volumes of a solution 
( = 3 volumes ether) gave, on addition of 5 volumes of 
water, 2 volumes ether. By distillation nearly all the 
ether may be recovered. Two experiments were made in 
this direction, and in each case 17 c.c. ether were obtained 
from a solution which—calculating from the temperature 
at which it was saturated—contained ig c.c. 

The solvent power of aqueous hydrochloric acid for 
ether is diredtly proportional to the strength of the acid 
Thus the acid of 38-52 per cent, which I have used in my 
experiments, dissolves at io° C., in 100 volumes, 167 vols 
of ether, while the acid of the British Pharmacopoeia* 
containing 31-8 per cent HC1, dissolves at the same tem¬ 
perature but 125 volumes. 

It should be noted that absolute ether dissolves hydro¬ 
chloric acid from the aqueous acid. The acid of 38-52 per 
cent was agitated for some time with excess of ether riie 
temperature being 12° C. The supernatant ether’was 
then removed with a pipette, and its contained chlorine 
determined by an alcoholic solution of silver nitrate. It 
was found to contain chlorine equal to 2-409 per cent of 
real hydrochloric acid. 
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ON RUSSIAN PLATINUM-ORE FROM THE 

OURAL MOUNTAINS. 

By SERGIUS KERN, St. Petersburg. 

Considerable quantities of platinum-ore are every year 
mined in Nishni-Tagil and Goroblagodatsky districts on 
the Oural Mountains. The platinum-ore of these districts 
contains notable quantities of foreign metals of the 
platinum group, except ruthenium, which is only in traces 
found in these ores. The analyses of some newly found 
platinum-ores near the districts mentioned above may be 
of some interest to chemists studying the properties of 
the compounds of rare metals of the platinum group, as 
the ore is sold at the Mint in St. Petersburg at a very 

moderate price. 

Analyses of Platinum-Ores. 

Platinum 

1. Goroblagodatsky 
Samples. 

No. I. 
.87'50 

District. 

No. II. 
84*50 

No. III. 
80*05 

Rhodium • • 1*20 2*90 1*05 

Iridium • • 0*05 o*go 2*50 
Osmium • • 0*01 o*6o traces 

Palladium • • 1*05 0*05 2*03 

Iron • • 8*6o 7*55 11*04 

Copper • • 0*65 o*6o 1*02 
Osm-iridium • • 1*50 2*80 2*51 

Total ». '• • • • • « 100*56 99*90 100*20 

Platinum 

2. Nishni-Tagil District. 
Samples. 

No. I. No. II. 

.. .. 80*87 71*20 

No. III. 

89*05 

Rhodium • • 4*44 1*50 4*60 

Iridium • • 0*06 2*40 traces 

Osmium • • traces 0*05 traces 

Palladium • • 1*30 i*95 2*35 
Iron • • 10*82 13*40 3*40 
Copper • • 2*30 6*70 o*59 
Osm-iridium • • 0*11 2*65 traces 

Total ,4 99*90 99*85 99*99 

Nearly all the platinum-ore obtained in Russia is sent 
abroad, because in this country there are no refineries of 
platinum-ore. A year ago a small platinum refinery com¬ 
menced to work on a small scale in Petersburg, but the 
production of platinum articles is, as it seems to be, very 
limited. It is a curious faCt that platinum sold abroad in 
a raw state at a very moderate price returns back to 
Russia in ready chemical articles of a very high price. 
Thus platinum crucibles are sold by weight at a price of 
5s. 6d. for every 4 grms. of platinum ; 1 drm. of platinum 
chloride 2s. 6d. Many Russian chemists prefer the use 
of French platinum crucibles, which are said to be more 
durable, and more cleanly prepared than English crucibles. 
My opinion is that English crucibles stand heat far better 
than any kind of crucibles. I have had in my hands for 
about two years several platinum crucibles brought from 
London, and they are all now in a workable state. The 
presence of copper in these crucibles was found as traces, 
and only in one out of fTVe crucibles 0*002 per cent of iron 
was present. The following two analyses of a pair of 
crucibles brought from Paris shows the quality of the 

metal:— 
No. I. 

Per cent. 
Platinum . .. 98*70 
Iridium. 
Iron . 
Copper 1 • •• •• •• . . 0*22 

Total •» >. • • . . 99*78 

No. II. 
Platinum .97'90 
Iridium. 1*45 
Copper. 0-67 

Total ..100*02 

Of course many French works give very handsome 
platinum crucibles, but, on the other hand, English manu¬ 
facturers send to the trade chemical apparatus prepared 
very carefully from pure platinum and of a very high 
quality, so that it is difficult to understand why in Russia 
English platinum crucibles are not in favour. 

Obouchoff Steel Works, St. Petersburg. 

REPORT 
ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* 

By Dr. A W. HOFMANN. 

(Continued from p. 68.) 

Manufacture of Sulphuric Acid. By Robert Hasen- 

clever, Manager of the Stolberg Works. 

The before-mentioned plate-furnaces give in most cases 
very satisfatory results. 

At Oker in the Harz a plate-furnace was built for 
hammer dust, poor in copper but rich in sulphur, such as 
the Rammelsberg yields in quantity. The operations 
carried on were changed in the meantime, and when the 
structure was complete it was no longer found desirable 
to burn the ores in the plate-furnace for which it was in¬ 
tended. It was charged with ores rich in copper, the 
burning was not satisfactory, and the furnace was removed. 

Hitherto only one plate-furnace has been built behind 
each kiln for lump pyrites instead of arranging a system 
of plates above each compartment of the kiln as in Perret’s 
furnace. 

For the utilisation of the hammer dust from lump pyrites 
a tower suffices as given in detail in the plans published, 
capable of burning every twenty-four hours 600 to 1000 kilos, 
of ore, the granules being from 1 to 12 millimetres in 
diameter. Other combinations would permit a richer 
charge, and such will doubtless be built. 

The construction described in the journal above cited 
(1872, p. 505) will be further considered when we treat of 
roasting blende. This furnace requires the maintenance 
of a separate fire to keep up the heat, and is only to be 
recommended where coal and smalls are cheap. 

Experienced technologists have proposed furnaces with 
inclined plates, in which-smalls may be burnt without the 
aCtion of lump pyrites and without especial firing, as in 
the furnace of Maletras. Where rich pyrites are accessible 
such arrangements may prove advantageous, but we have 
no experience as to their aCtion. 

Determination of Sulphur in Pyrites.—The determina¬ 
tion of the sulphur in the burnt ores is generally effected 
as follows :—The finely powdered ore is heated in a flask 
with a mixture of 2 parts nitric acid and 1 part hydrochloric, 
evaporated to dryness, and again treated with hydrochloric 
acid to expel any nitric acid. The sulphates are then 
dissolved by treating the residue with hydrochloric acid 
and water, filtered, and the sulphuric acid in the filtrate 
is determined by means of chloride of barium. Chemists 
have made many attempts to place a more expeditious 
method in the hands of the manufacturer. 

In 1861, Pelouzef published a process in which the ores 
are treated with chlorate of potassa and a weighed quan¬ 
tity of pure carbonate of soda in a platinum crucible. 

*“Berichte iiber die Entwickelung der Chemischen Industrie 
Wahrend des Letzten Jahrzehends.” 

t Pelouze, Ann. Chitn. Phys., 3, 63. 
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The melted mass is dissolved in water, and the excess of 
soda is determined volumetrically by saturation with a 
standard acid. Barreswill called attention to a source of 
error in this process in case of the presence of arsenical 
compounds in the ore. Bottomley and Bocheroff also 
pointed out its inaccuracy. J. Kolb* * * § made some interest¬ 
ing comparative experiments between the determination 
of sulphur by the above-mentioned gravimetric process 
and the volumetric method of Pelouze. The results 
differed by several per cents. Kolb found that the source 
of error consisted, on the one hand, in the formation of 
silicate of soda, and, on the other, in the decomposition 
of chlorate of potassa in presence of oxide of iron into 
chlorine, oxygen, and caustic potassa. Kolb proposes to 
fuse the finely powdered ore along with 5 grms. soda and 
50 grms. oxide of copper at a dull red heat; to treat the 
melted mass with hot water, to filter, and determine the 
excess of soda in the filtrate volumetrically. 
^ In the Freiberg worksf 1 grm. of finely ground ore is 
mixed with 3 grms. anhydrous carbonate of soda and an 
equal weight of saltpetre. This mixture is placed in an 
iron crucible melted in a muffle at a red heat, the mass is 
dissolved in hot water, and the liquid is filtered into a 
beaker, in which there is a little hydrochloric acid to 
saturate the excess of soda. The liquid, which should 
have an acid reaction is then boiled for a short time, and 
the sulphuric acid is determined volumetrically with a 
solution of chloride of barium, standardised so that 1 c.c. 
indicates 2 per cent of sulphur. 

Utilisation of Burnt Ores.—In the French department 
of the Vienna Exhibition the Chemical Works of the com¬ 
pany St. Gobain, Chauny, and Cirey, displayed iron 
obtained from non-cupriferous burnt pyrites. The 
thorough roasting of the pyrites, which makes it capable 
of being worked for iron, is said to have been effected by 
allowing the smalls to cool in thin layers, and roasting 
them repeatedly in Perret’s furnace. The burning was 
effected by charging the plates alternately with burnt and 
with green ore. The hot gases evolved from the green 
smalls play over the plates charged with burnt ore and 
effedt a second roasting. 

In 1859, List pointed out the existence of zinc in the 
iron pyrites of the “ Sicilia” mine.J P. W. Hofmann 
ascertained that this zinc is present in the burnt ore in 
the state of sulphate, and extracted it by systematic 
lixiviation.§ The solution thus obtained, sp. gr. i,25, 
consists almost entirely of sulphate of zinc along with a 
little copperas. It is heated to about 40° and mixed with 
common salt in equivalent quantity. Thus there is pro¬ 
duced a solution of sp. gr. 1*38, which, on cooling, 
deposits sulphate of soda in sufficient quantity to cover 
all expenses. The mother-liquor is concentrated to i’6o 
sp. gr., and the chloride of zinc thus obtained, containing 
mere traces of sulphates and of iron, is sold either in the 
liquid or the solid form. According to P. W. Hofmann’s 
account large quantities of zinc chloride are thus obtained 
at Wocklum, from the sulphur ores of the “ Sicilia.” 

Richters|| shows to what extent and under what circum¬ 
stances the smelting of ores so rich in sulphur as are 
burnt pyrites in Germany could, from a chemical point of 
view, prove successful. In fadt, many attempts have been 
made to utilise the burnt ores for the production of crude 
iron, but none of the methods proposed has found accept¬ 
ance. In England the burnt Spanish, Portuguese, and 
some of the Norwegian pyrites are used after roasting. 
Wedding and Ulrich have carefully studied and described 
the treatment of burnt ores in England.IT 

The burnt ore is sold by the chemical works to copper 
smelters with an average percentage of 3*66 sulphur, 
58*25 iron, and 4*14 copper. It is first ground, then mixed 

* J. Kolb, “ Notes sur l’essai des Pyrites,” 1869. 
f Schwarzenberg, opus citat., p. 424. 
t List, Tech. Chem. Mittheilungen. Hague, 1859. 
§ P. W. Hotmann, private communication. 
H Richters, Dingle exeix., 292. 
IT Wedding and lrich Zeitschr. Berg. Hntten. «. Salinen w., xix., 

292. 

with 15 to 20 per cent of salt, and submitted to a chlo- 
rinised roasting in reverberatories or muffle furnaces. 
The gases evolved are condensed in a coke tower through 
which water flows, thus furnishing a mixture of hydro¬ 
chloric and sulphuric acid. The copper is converted by 
roasting into a soluble chloride, which is extracted first 
with water and then with the acid mixture from the con¬ 
densation tower. The copper is then precipitated by iron. 
After nine successive lixiviations the residue contains 
merely from 0*08 to o*2 per cent of copper, and 0*16 to 
0*25 of sulphur, and is smelted for iron in blast-furnaces 
as “ purple-ore.” A part is also used in lining the 
puddling furnaces, and another small portion is reduced 
with coal to the state of spongy iron, and then serves to 
precipitate metallic copper from its solutions. 

Claudet* patented a process in England for recovering 
the silver which is dissolved in the saline liquors as 
silver chloride by precipitation with iodide of potassium. 
His process is even applicable to ores containing merely 
0*027 per cent of silver. The liquors formed by extracting 
the roasted ores with water contain 95 per cent of all the 
silver present; from these liquors the silver is precipitated 
to the extent of about ir6 grms. per ton of ore. The 
net profit amounts to two shillings per ton of ore, giving 
at the Widnes copper works a yearly return of ^3000. 

When coal in Lancashire cost 5s* Per f?n> Phillips,f 
after extracting the copper, precipitated the iron, and ob¬ 
tained fine sulphate of soda by evaporating the mother- 
liquor. At the present price of coal this process has been 
abandoned. _ . 

The chemical works of Aussig and Griesheim exhibited at 
Vienna large quantitiesof thallium. This metal is obtained 
from the flue dust formed on burning pyrites, deposited be¬ 
tween the kilns and the chambers. Max Schaffner£ describes 
the process employed at Aussig. The flue dustis repeatedly 
boiled in water acidulated with sulphuric acid, and from 
the filtered solution the metal is precipitated on the 
addition of hydrochloric acid as impure thallous chloride. 
The precipitate is washed with cold watei and converted 
into sulphate by heating with concentrated sulphuric 
acid. The sulphate is then dissolved in water and again 
mixed with hydrochloric acid, which precipitates tolerably 
pure thallous chloride. This is again treated with su - 
phuric acid and the sulphate is reduced with pure metallic 
zinc. The metallic sponge thus obtained is washed with 
well-boiled water, dried between blotting-paper, and 
melted over the lamp in a porcelain crucible, into which 
a stream of coal-gas or of hydrogen is conduced. 

To be continued.) 

SCHEELE’S GREEN : 

ITS COMPOSITION AS USUALLY PREPARED 

AND SOME EXPERIMENTS UPON . 

ARSENITE OF COPPER.§ 

By S. P. SHARPLES, S.B. 

In 1778, the eminent Swedish chemist, Charles William 
Scheele, communicated to the Academy of Sciences at. 
Stockholm the method of preparing the green pigment 
which has since borne his name/- He, however, says, that 
it was discovered three years previously. 

This pigment is of a yellowish green colour, and has 
been long°used in the arts under various names ; such as 
mountain green, mineral green, and Swedish green. At 
the time of its discovery it was the most brilliant green 
obtainable. 

The discovery,- in 1814, of* the copper aceto-arsenite, 

* Claudet, Chem. News, 1871, 1S4. 

t Sch'affne'r^i^. d. k. Akad. d. Wissenschaft., 53, Feb.; Wagner 
ahresbericht, 1871, 1. , c . 
§ Read before the American Academy of Arts ana bciences. 
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known as Schweinfurth green, Paris green, English green, 
and sometimes wrongly called Scheele’s green, has, how¬ 
ever, almost entirely thrown Scheele’s green out of the 
market; and it is at the present day an unknown sub¬ 
stance, so lar as its use as a pigment is concerned; 
although it may be still found on the price lists of manu¬ 
facturing chemists, and the receipts for its manufacture 
are found in works on dyeing and calico-printing. But 
its covering power is very low, and it is far inferior in 
brilliancy to its successful rival, Paris green. 

Having had occasion to examine some samples of this 
pigment some time ago, I became convinced that the j 
composition of Scheele’s green, as laid down in the books, 
was altogether a matter of conjecture, since I could find no 
record of any analysis that had ever been made of the 
substance prepared according to Scheele’s directions, 
which have been copied without change for the last 
hundred years. 

The formula given varies with the date; Scheele him¬ 
self, of course, neither made a quantitative analysis nor 
gave a formula. Succeeding writers seem to have followed 
him in the first respeCt, but have given formulae to corres¬ 
pond with their ideas of the composition that the salt 
should have. 

The older writers give the formula Cu0As203; this 
would give the percentages of copper oxide and arsenic 
trioxide, as follows :— 

Copper oxide .29* * * §50 
Arsenic trioxide. 70*50 

100*00 

(The atomic weights used through this paper are: 
oxygen, 16; copper, 63*4; the old formulae being changed 
to correspond to these weights. As a matter of conveni¬ 
ence, I have made all statements of composition in terms 
of copper oxide and arsenic trioxide, but in so doing I 
have no wish to be understood as asserting that they exist 
as copper oxide and arsenic trioxide in the compound.) 

Berzelius* gives the formula, Cu2As ; this in modern 
notation, would be Cu2Ap205 ; or in percentages, 

Copper oxide .44*50 
Arsenic trioxide.55*50 

100*00 

He describes the methods by which it may be obtained 
as either, by digesting carbonate of copper with water and 
arsenious acid, or by Scheele’s method, giving for the 
latter almost exa&ly Scheele’s receipt. 

Uref gives Scheele’s receipt, and then says it consists 
of oxide of copper, 28*51, arsenious acid, 71*46. This 
corresponds to the first formula given above, CuAs204. 

Miller+ gives the formula CuIIAs03. This in per¬ 
centages would be:— 

Copper oxide .42*37 
Arsenic trioxide.52*83 
Water. 4*80 

This formula seems to be the favourite one at present, 
and may be found in most of the text-books. 

Bloxam,§ in the course of his long and elaborate in¬ 
vestigations of the arsenites, made some experiments upon 
copper arsenite, but failed to obtain a definite compound. 
The first salt made, he says, contained :— 

Per cents. Equivalents. 
Copper oxide .40-54 i*88 
Arsenic trioxide.53"8o i*oo 
Water. 5-67 1-16 

The second contained :— 
• Per cents. Equivalents. 

Copper oxide .44*29 2*21 
Arsenic trioxide. 49*98 i*oo 
Water. 5-73 1*26 

* “ Ure’s Didt.,” New York, 1847, p. 1100. 
f “Traite de Chemie,” Tome 4, p. 182. Paris, 1847. 
t Miller’s “ Elements of Chemistry.” London, 1864, p. 292. 
§ Bloxam, C. L., Journ. Client. Soc., 1862, p. 292. 

The third produtt gave :— 
Per cents. Equivalents 

Copper oxide .. .. 46*52 2*35 
Arsenic trioxide .. .. .. 49*36 1*00 
Water. 0*92 

fourth gave :— 
Per cents. Equivalents. 

Copper oxide 1*96 
Arsenic trioxide .. . . . . 52*67 1*00 
Water. 0*97 

From this last analysis he deduces the formula 
CuHAs03. In a foot-note he says : “ Scheele’s prescrip¬ 
tion for the commercial green arsenite of copper involves 
2*3 equivalents of oxide of copper for one equivalent of 
arsenious acid, so that Scheele’s green dried at 2120 F., 
appears to be essentially a mixture of CuHAs03, with an 
excess of oxide of copper.” 

This observation is perfectly correct if nothing is taken 
into the account except the quantities taken by Scheele; 
but Scheele himself says, in a foot-note “ The water 
with which the colour is lixiviated contains a little arsenic, 
and must not be thrown out in a place to which cattle 
have access.” The evident tendency of this loss of 
arsenic would be to make the salt more basic than the 
formula (Cu0)2.32As203(H20)g2 calls for, this being the 
formula which Bloxam supposes to represent Scheele’s 
green. 

In Watts’s “ Dictionary,f under the head of arsenite of 
copper, this sentence occurs : “ It is a light green precipi¬ 
tate, which dissolves in an excess of ammonia, without 
colour, yielding a solution of arsenic acid and cuprous 
oxide.” 

Berzelius’s formula is given, and the sentence just 
quoted is evidently a translation, either direCtly or in¬ 
directly, from the same author. 

The description of copper arsenite in the French edition 
of Berzelius, Paris, 1847, as follows : “ The neutral salt 
is obtained by precipitating sulphate of copper by arsenite 
of potassa. The precipitate is green. When it contains 

I an excess of base, its colour is more intense ; but it de¬ 
composes spontaneously, in a little time becoming a dark 
brown, and then contains cupric arsenate and cuprous 
arsenite. Caustic ammonia dissolves this salt into a 
colourless liquid containing, probably, cuprous arsenate.” 
The German of 1838 is the same as the above, with the 
exception that it reads : “ When the alkali is in excess, 
the colour is more intense, but it decomposes in a little 
time,” &c. “This salt ” referred to in the above para¬ 
graph, is evidently the brown salt and not the green. 
Moreover, the German text, and not the French, is the 
correCl one, as is shown by my own experiments. 

In this connection, the following extract is of interest. 
Rose says of Scheele’s green : “This precipitate is soluble 
in an excess of ammonia, also in an excess of hydrate of 
potassa. The solution has in both cases a similar blue 
colour. The blue solution formed by hydrate of potassa 
deposits in time reddish brown suboxide of copper; the 
liquid becomes colourless, and contains arsenate of potas¬ 
sium. The blue solution formed by ammonia is not 
modified by time.” 

The reference from Berzelius seems to have been mis¬ 
understood by German as well as by English writers, as 
the same statement occurs in the Handworterbuch der 
Chemie, B. 2, 1858, p. 300, which says Scheele’s green 
dissolves colourless in ammonia as arsenic acid and 
cuprous oxide. Graham-Otto j; also repeats the same. 

In the New Chemistry,§ the above blunder is repeated, 
and two formulas are given, as follows : “ Arsenite of 
copper, (Cu20)2As203 or Cu3(As03)2.” And the article 
finishes by saying there are also two hydrated salts, 
CuH4(As03)2, and CuHAs03. The percentage composi- 

* “ Scheele’s Essays.” London, 1786, p. 254. 
t Vol. i., p. 376. 
t Vol. iii., 557, 4th ed. 

§ “Chemistry, Theoretical and Practical. Lippincott and Co.; 
Phila., 1876, p. 260. 
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tion of these salts would be as follows, supposing the 
above formulae are corredlly given :— 

' (Cu20)2As203. Cu3(As03)2. CuH4(As03)2. CuHAs03 
Copper oxide (sub. 59*06) 54*61 25*33 42*37 
Arsenic trioxide 40*04 45'39 63*18 52*83 
Water .. .. — - — 11*49 4*80 

In the first of these formulae there is an evident mis¬ 
take ; it is a copy of the formula given by Watts, without 
taking into account that Watts, while doubling the atomic 
weight of oxygen, retained the old weight of copper, so 
that, corrected, this formula reads (CuO)2As203 ; or, in 
other words, is Berzelius’s formula. 

But both of the formulae, one and two, are wrong, from 
the fad that they contain no water. No. 3 is an evident 
attempt to represent the acid arsenite which Berzelius 
mentions, and No. 4 is Bloxam’s formula. 

As will be seen, the whole literature of the subjed is 
founded upon three sets of fads. Scheele’s prescription, 
which all the authors whom I have quoted have given, 
making only such alterations as were necessary on ac¬ 
count of changes in weights and measures. And it is a 
singular fad, that not one of these authors has taken the 
trouble to see if the quantities of copper sulphate and 
arsenic trioxide taken would produce a salt of the formula 
given ; or have discovered the fad that nearly twice as 
much potassium carbonate is used as is necessary to 
saturate the sulphuric trioxide of the copper sulphate, 
and Scheele’s foot-note has been totally ignored. 

Secondly, Berzelius’s account of the salt, which has 
evidently been misunderstood. 

Thirdly, Bloxam’s analyses of salts, which he would 
have found difficult, if not impossible, to reproduce had he 
been so inclined. 

After comparing the various works cited, it became a 
matter of interest to find out, in the first place, what 
Scheele’s green really is, what are its properties, and 
whether there is more than one copper arsenite. 

The experiment was tried of making copper arsenite 
according to the method given by Berzelius ; that is, by 
dissolving copper carbonate in an aqueous solution of 
arsenic trioxide. 

Hydrocopper carbonate was prepared by precipitating 
copper sulphate in the cold by an excess of sodium car¬ 
bonate, and washing the precipitate with cold water until 
free from sulphates. Some of the precipitate was boiled 
with a saturated solution of arsenic trioxide, its blue 
colour soon changed to a bright green, which it main¬ 
tained, although boiled for upwards of an hour. The 
green precipitate was filtered off, and washed with hot 
water, until the wash waters were free from arsenic. 

The substance remaining on the filter was of a bright 
green colour, scarcely inferior to Schweinfurth green in 
brilliancy, although of a yellowish shade. 

The green precipitate was dried and analysed ; it gave:— 

Analysis No. I. 

Per cents. Atomic Ratios. 
Copper oxide .. 8*31 
Arsenic trioxide.. 8*32 0*42 
Carbon dioxide .. .. 15*26 3'47 
Water. 574 

99'93 
This corresponds well with a mixture of dibasic car¬ 

bonate and tribasic arsenite. 
The brown basic carbonate produced by boiling the 

hydrocopper carbonate with water was then boiled with 
arsenic trioxide, but was not changed in colour. The 
filtrate from the green precipitate contained a large 
amount of arsenic, but was free from copper, and I failed 
to obtain on evaporation the yellowish green acid salt 
spoken of by Berzelius. 

Further experiments on the carbonate were tried to see 
if it could be completely decomposed by boiling with 
excess of arsenic trioxide, but they all resulted in failure. 

It seems to me that Berzelius must have been misled 
by the production of the brilliant green arsenio-carbonate, 
as he gives no analysis to support his assertion. 

Arsenic trioxide seems to have a very strong influence 
in preventing the blackening of copper carbonates and 
hydrates, a very small percentage preventing this well- 
known reaction. 

A series of experiments were then tried on the produc¬ 
tion of Scheele’s green, following the course laid down in 
the books and by Scheele himself; viz., first, the produc¬ 
tion of a more or less basic, sodium or potlassium arsenite; 
and, secondly, the addition of this to a solution of copper 
sulphate. 

Experiment No. 1. 
Parts. Atomic Ratios. 

Copper sulphate, CuS045H20 .. 50- 2*04 
Potassium carbonate, K2C03 25 i*8r 
Arsenic trioxide, As203 10 0*50 

Dissolved the potassium carbonate in water, boiled and 
added the arsenic trioxide, filtered and added to the boil¬ 
ing solution of copper sulphate. The precipitate, when 
washed and dried, was of a yellowish green ; the filtrate 
was blue. 

Analysis No. II. 

Per cents. Atomic Ratios. 

Copper oxide. . 56*98 7*iS 
Arsenic trioxide. . 21*45 i*oS 
Sulphur trioxide . 12*80 1*60 
Ferrous oxide. . i*6o 0*22 
Water.. . 7*17 3'98 

Experiment No. 2. 
Parts. Atomic Ratios 

Copper sulphate, CuS045H20 .. 50 2*04 
Potassium carbonate, K2CC l3 .. 30 2*17 
Arsenic trioxide, As203 .. .. 15 0*76 

Treated as before ; filtrate, 
brighter green than No. 1. 

pale blue; ; precipitate, a 

Analysis No. III. 

Per cents. Atomic Ratios. 

Copper oxide. • 49'58 6*24 
Arsenic trioxide . 32*12 1*62 
Sulphur trioxide . 4*42 o*55 
Water. • 13-88 7*82 

Experiment No. 3. 

Parts. Atomic Ratios. 

CuS045H20 .. .. .. 50 2*04 
k2co3 . .. 40 2*go 
As203 .. .. .. 0*50 

Treated as before ; filtrate, pale yellow; 
more of a yellowish tinge than before. 

precipitate had 

Analysis No. IV. 

Per cents. Atomic Ratios. 

Copper oxide. . 51*26 6-43 
Arsenic trioxide. i*6o 
Sulphur trioxide • 572 0*66 
Water. • n-75 6-53 

Experiment No. 4. - 

Parts, Atomic Ratios. 

CuS045H.0 .. .. .. 50 2*04 
K2C03 . .. 50 3-61 
As203 .. .. IS o*go 

The potash and arsenic were dissolved and allowed to 
cool, then added to the cold solution of copper. The 
mixture effervesced strongly ; half of it was allowed to 
stand until next day, then filtered ; the other half was 
boiled, which operation it stood without blackening. 
Analysis of the first half gave— 
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Analysis No, V* 
Per cents. Atomic Ratios. 

Analysis No. X. 

Copper oxide .. 6-24 
Arsenic trioxide.. I-g6 
Water. •• ii*55 6-42 

; second half gave— 

Analysis No. VI. 
Per cents. Atomic Ratios. 

Copper oxide .. • • 46‘65 5-87 
Arsenic trioxide.. 2-17 
Water. 578 

This preparation was repeated, using the same propor¬ 
tions ; the precipitate was boiled, and washed with hot 
water until the filtrate was free from arsenic. 

Analysis No. VII. 
Per cents. Atomic Ratios. 

Copper oxide .. .. 51*4° 6-47 
Arsenic trioxide.. •• •• 39*57 1-99 
Water. 4-85 

This seems to indicate that either the salt is decom¬ 
posed by washing with hot water, or that it consists of a 
strongly basic salt mixed with free arsenious acid. The 
first view is most likely the correct one, if we modify it so 
as to read : “it is decomposed by washing with either hot 
or cold water, forming a more basic salt.” 

But further experiments seem to show that this decom¬ 
position is much slower with cold than with hot water. 
And I have found it utterly impossible to remove the 
whole of the arsenic by prolonged washing. 

This fa<5t was further confirmed by an experiment of 
Prof. J. M. Ordway, who washed a portion of the salt 
with 3000 times its weight of water, without completely 
decomposing it. The basic salt produced by washing 
does not blacken on boiling with water, thus showing 
that we have a true basic salt or mixtures of several basic 
salts, and not a mixture of Bloxam’s normal arsenite, 
HCuAs04, and hydrate of copper. 

Experiment No. 5. 

In order to see if the salt HCuAs04 could be prepared 
by taking the exa& amount of arsenic trioxide and copper 
sulphate necessary to form it, the following proportions 
were taken:— 

• Parts. Atomic Ratios. 
Copper sulphate. 124-8 2 
Arsenic trioxide . 49-5 1 
Sodium carbonate. 53-0 2 

The solution of arsenic in the sodium carbonate was 
toiled, and added, while boiling, to the solution of copper 
sulphate. And the ebullition was continued till all the 
carbonic acid was driven off. The precipitate was washed 
by decantation once or twice, and then divided into three 
portions; the first was merely drained, the second was 
washed a little, and the third was washed until arsenic 
ceased to be found in the wash-water. These portions 
were numbered respectively, VIII., IX., X. They all con¬ 
tained basic copper sulphate, and No. VIII. probably 
contained a little sodium sulphate. 

Analysis No. VIII. 
Per cents. Atomic Ratios. 

Copper oxide .. .. .. 49-78 6-27 
Arsenictrioxide.. i-8o 
Sulphur trioxide .. .. 6-07 0-76 
Water. 4-20 

99*34 
Analysis No. IX. 

Per cents. Atomic Ratios. 
Copper oxide 6-oo 
Arsenic oxide .. .. 43-74 2-21 
Sulphur trioxide .. ... 3’IO 0*39 
Water. 3-04 

100-02 

Per cents. Atomic Ratios. 
Copper oxide .. •• •• 5777 7-27 
Arsenic oxide .. .. .. 27-50 1 39 
Sulphur trioxide .. .. 5*27 0 66 
Water. .. .. 8-97 4-98 

99-51 
None of the above blackened on boiling with water, 

and all gave a blue solution with ammonia. Nos. VIII., 
IX. closely approximate a mixture of tribasic sulphate 
with Bloxam’s salt; while No. X. is more basic than the 
formula for triarsenite calls for. 

(To be continued.) 

PROCEEDINGS OF SOCIETIES. 

NEWCASTLE-UPON-TYNE CHEMICAL SOCIETY. 
General Meetings January 25th, 1876. 

The President in the Chair. 

The following paper was read by the Secretary:— 
“ On the Retardation of Chemical Reactions by Indiffer¬ 

ent Matters, Especially Glycerin,” by Dr. G. Lunge. 
The observations described below were occasioned by a 

number of experiments made on behalf of the Swiss 
Government, for the purpose of discovering a more reliable 
method of “ obliterating ” postage stamps than those 
hitherto in use. Among the stamping inks I prepared 
with that intention, there were several with a basis of 
glycerin, and I soon observed that, if any acids were pres¬ 
ent in such mixtures, they comported themselves differ¬ 
ently to colouring matters than if the same acids were 
used merely in dilution with water. This led me to make 
some experiments of a simpler nature, and, although I 
have been prevented by want of time from following them 
up very far, and from extending them to that point which 
a true scientific treatment would require, I venture to lay 
them in that incomplete state before this Society, in the 
hope that they may not be found quite uninteresting, and 
that perhaps some one else will take the matter up with 
more leisure than I have had at my comma n l. 

My principal experiments were made upon the behaviour 
of wrought-iron (in the shape of wire nails) toward a 
mixture of glycerin and a hydrochloric acid. The hydt 3- 
chloric acid contained 26-1 per cent of real HC1, and \ a-s 
mixed with an equal volume of pure, syrupy, glycet n. 
Check experiments were always made with the same 
hydrochloric acid, mixed with the same volume of water. 
Fuming hydrochloric acid can be mixed with glycerin 
easily in every proportion ; nor does it adt upon the latte v 
chemically, at least, not at the ordinary temperature, a : 
which all my experiments were performed. Although the 
formation of monochlorhydrin would seem to be excluded 
by the very conditions of the experiment, T made sure of 
it by titrating the mixture before use, and, as may be 
imagined, I found its percentage of HC1 exadtly as cal¬ 
culated from the dilution, just as if the diluting fluid had 
been water instead of glycerin. The acid diluted with 
glycerin in many cases behaves precisely like that diluted 
with water; for instance, towards sodium carbonate, 
calcium carbonate, silver nitrate, sodium hyposulphite 
solution of chloride of lime, litmus, &c.; at least, no 
difference could be noted in the preliminary tests, and it 
thus seemed unnecessary to make quantitative trials. A 
difference was, however, noted in the case of paper stained 
blue by ultramarine. Whilst a strip of it in the acid 
diluted with water is beginning to be bleached ten seconds 
after immersion, and has become perfectly white in thirty 
seconds, another strip, dipped in the acid diluted with 
glycerin, only begins to be bleached after the lapse o 
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forty-five seconds, and is only thoroughly whitened in 
four minutes. 

The difference is, however, much more decisive in the 
adtion of the two acids upon iron or zinc. A bright wire 
nail (weighing 0*4927 gem.) completely dissolved in 6 c.c. 
of the acid diluted with water in ten hours’ time, apart 
from a small carbonaceous residue. On the other hand, 
a nail (weighing 0*4875 grm.) immersed in 6 c.c. of the 
acid diluted with glycerin, weighed— 

After 24 hours, 0*4200 = 86*2 p. c. of the original weight. 
,, 3 days, 0*2764 = 56*6 „ „ „ 
„ 6 ,, 0*1405 = 28*8 
„ 14 ,, 0*0065= 1*3 „ ,, 

The following quantitative experiments were made with 
a mixture of 5* parts of glycerin with 30 parts of fuming 
hydrochloric acid, and 3 parts of lamp-black. A nail 
weighing 0*536 grm. produced only after some hours a 
few minute bubbles of gas, and showed the following 
weights:— 

After 3 days, 0*4780 = 89*2 p. c. of the original weight* 
,, 6 ,, 0*4001=74*6 ,, ,, n 

,, 14 ,, 0*2575 =49® j> »> ” 

In another experiment, a nail of 0*5766 grm. weighed 

After 3 days, 6*5124 = 88-8 p. c. of the original weight. 
,, 6 ,, 0*4440 = 77*0 ,, ,, >> 

The solution still contained free acid, and behaved in The experiment was then interrupted by filtering the 
every respedt like an ordinary acid solution of ferrous mixture. In the filtrate, 92 per cent of the ,acid could be 
chloride ; for instance, towards precipitating reagents. / proved analytically ; the remaining 8 per cent might 

In another experiment, there were immersed:— easily have been lost by incomplete washing of the slimy 
(a). A nail weighing 0*385 grm. in 20 c.c. of acid diluted carbonaceous residue ; but in any case there was far more 

with water. /acid in the filtrate than sufficient for dissolving the nail, 
(b). A nail weighing 0*450 grm. in 20 c.c. of acid diluted 

with glycerin. 
The evolution of gas (similarly to the previous cases) was 

much stronger in the case a than in the case b. After the 
lapse of three hours both test-tubes containing the iron 
and acid mixtures were closed by gas delivery tubes, and 
coanedted with graduated cylinders inverted over a pneu¬ 
matic trough. Eighteen hours later there had been col¬ 
lected from the tube a 74 c.c. of hydrogen gas, whilst the 
iron in it was completely dissolved. The experiment b 
was interrupted forty-four hours after the connection with 
the graduated cylinder, when only 52 c.c. of gas had been 
collected, and more than half of the nail was still left un¬ 
dissolved. 

The action of the two acids on graduated zinc was 
much more rapid, but still showed a marked difference. 
1 grm. of zinc, with 20 c.c. of acid and water, evolved 
200 c.c. of gas in one and a half minutes ; 1 grm. of zinc 
with 20 c.c. of acid and glycerin took eight minutes to 
produce the same result. Other experiments, always 
with a similar result, were made with iron borings and 
hydrochloric acid; also with iron borings and sulphuric 
acid, diluted in one case with four volumes of water, in 
the other with four volumes of glycerin. 

The cause of the retardation of the action upon metals 
in the case of acids diluted with glycerin can hardly be a 
purely chemical one, since, on the one hand, the glycerin 
is not adled upon, and since, on the other hand, it does 
not itself adt either upon the reagents or npon the produdt 
of the reaction. The latter (fexYOtiG chlonde) is easily 
soluble in glycerin, as was proved by independent experi¬ 
ments, and it cannot, therefore, be presumed that the case 
is analogous to the insolubility of some metals in concen¬ 
trated acids. Probably the real cause is—at least, partly 
—the viscosity of the glycerin, which is perfectly appar¬ 
ent even in the mixture with acids. The gas bubbles 
cannot liberate themselves very quickly from the iron, and 
thus prevent the contadt between it and the acid. This 
assumption is supported by the fadt, that the attack of 
acid upon iron is much more weakened by dilution with 
a solution of gum arabic than with pure water, as I found 
on trying it. But this explanation does not hold good 
for the retardation of the adtion of hydrochloric acid upon 
ultramarine, as well as in several other cases observed by 
me, and the following experiments do not in any way 
seem to be compatible with it. If fuming hydrochloric 
acid, diluted with the same bulk of water, be mixed with 
a little lamp-black (moistened with a drop of alcohol, to 
make the acid wet it) and if iron nails are immersed in 
the mixture, they are so little adted upon, that the evolu¬ 
tion of gas is hardly perceptible at all; twenty-four hours 
after the nail looks exadtly as it did at first. But if the 
mixture be now thrown upon a filter, and the same nail 
be placed in the acid running through the filtering paper, 
a strong evolution of gas commences immediately, and 
the na’ is dissolved very soon. 

and, in fadt, the same placed in the filtrate at once 
caused an evolution of gas, certainly only at a moderate 
rate, as explicable by the presence of glycerin, and by the 
large dilution with the washing-water. Zinc behave in 
exadtly the same way towards the same mixture. 

It does not seem impossible that this retarding adtion 
of indifferent substances may find a useful application, 
both for moderating chemical readtions in scientific opera¬ 
tions, and in technical operations on the large scale. It 
would give me great pleasure if this subjedt were pursued 
further by one interested in it, and if a satisfadtory ex¬ 
planation of that phenomenon were suggested. 

NOTICES OF BOOKS. 

Jahresbericht iiber die Fortschritte aus deni Gebiete der 
reinen Chemie. By Dr. W. Staedel. Tubingen . H. 

Laupp. 

The knowledge of the German language is now so com¬ 
mon among English chemists that many German public- 
tions have an extensive circulation in this country. And 
great difficulty is experienced in acquiring information on 
special points, owing to the great numbers of the journals 
in which memoirs are published, and to the various lan¬ 
guages in which they are written. This want has been 
felt,° and attempts have been made to redtify it, by the 
abstradrs of chemical papers published in the Journal of 
our own Chemical Society, and also in the list of titles at 
the end of the Berichle of the German Chemical ^Society. 
The Jahresbericht der Chemie, which haa for its objedt not 
merely to furnish references, but also to give snort 
sketches of the subjedts of the memoirs, is now some 
years behind date. Its arrangement, moreover, made it 
difficult at once to refer to any desired subjedt, and its cost 
put it out of the reach of many who would otherwise 
have bought it. To supply these deficiencies Dr. Staedel, 
of Tubingen, with the help of able coadjutors, has, for 
the last three vears, edited the Jahresbericht der reinen 
Chemie. It is" provided with a full index and a copious 
and well-arranged table of contents, with references to all 
the original papers of which short abstradts are made. 

The arrangement of the work is as follows 

I. General Chemistry. 
II. Inorganic Chemistry. 1. Metals. 2. Metalloids. 

III. Organic Chemistry. 
A. Fatty Series. 1. Hydrocarbons. 2. Monatomic 

Alcohol?. 3. Unsaturated Hydrocarbons. 
4. Polyatomic Alcohols. 5. Carbo-hydrates. 
6. Acids, Aldehyds, and Ketones. 7. Cyan¬ 
ides. 8. Amides, Amines, and Phosphines, 
g. Amides of Carbonic Anhydride. 10. Uric 

Acid and its Derivatives. 
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B. Aromatic Series. 1. General Remarks. Ben¬ 
zol Compounds, Amido-, Sulpho-, and Oxy- 
Substitution Compounds. 3. Toluol. 4. Zylol, 
&c. 5. Diphenyl, Tetraphenyl, &c. 6. Ter- 
penes. 7. Camphor Group. 

C. Naphthalene, Anthracene, Phenanthrene, &c. 
D. Glycosides; Unclassified Animal and Vegetable 

Compounds. 
IV. Theoretical and Physical Chemistry, comprising 

Thermo-Chemistry and Optical and Eledtro-Che- 
mical Investigations. 

V. New Apparatus and Ledture Experiments. 

It is thus evident that the arrangement is thoroughly 
systematic. 

It need hardly be remarked that investigators would 
materially further the objedt of this work, as well as ren¬ 
der their investigations more widely known, by sending a 
copy of their memoir to the Editor. The Bcrichte is pub¬ 
lished in August, and its cost is about eleven shillings. 

Notes on Milky ivitli Plain Directions for its Preservation 
in the Dairy, its Safe Transit by Railway, and an Ex¬ 
position of its Dietetic Qualities generally. By R. J. 
Atcherley, Ph.D., F.C.S. London : Published by the 
Author, 22. St. Mary Axe, E.C. 

We have here a pamphlet containing little but what is 
true, and also little that can be considered novel. The 
author thinks the “ time must soon be at hand when so¬ 
phistication will be completely checked.” Yet he com¬ 
plains that the “ Public Analysts of the day ground their 
statement of adulteration, or the reverse, upon the per¬ 
centage of solids they find in the milk,” and maintains 
that “ milk varies exceedingly within certain limits.” We 
perceive here an error: Public Analysts are generally 
guided not by the total percentage of solids, but by the 
proportion of “solids not fat,”—a much more constant 
quantity. We might ask, further, Upon what does Dr. 
Atcherley found his statement as to the variability of milk 
—upon hundreds of determinations of genuine samples 
made by himself, or upon results obtained by others 
making use of obsolete methods ? But admitting, for ar¬ 
gument’s sake, that the composition of milk is very 
variable, we have then to enquire—How is “ sophistica¬ 
tion to be completely checked ” ? The author does not 
appear to have any more accurate method to propose in 
lieu of the determination of solids. If the milk-trade are 
informed, through a pamphlet expressly addressed to tl^e 
proprietors of dairy-farms, that merely “ a crude notion of 
the extent of the adulteration may be arrived at on consi¬ 
dering the chemical and physical appearances jointly,” we 
fear that the pump will be plied with increasing vigour. 

Annual Announcement of the Stevens Institute of Tech¬ 
nology, a School of Mechanical Engineering founded by 
E. A. Stevens, Esq., of Hoboken, New fersey. 

We have often had occasion to point with admiration to 
the colleges and institutions for the promotion and dif¬ 
fusion of science, founded by the princely munificence of 
private citizens. We hold that the industrial eminence of 
a nation depends far more on placing the means of a 
sound scientific training within the reach of those who 
desire it, than upon forcing elementary schooling upon 
those who have no intelledtual cravings. Among the 
colleges of the kind in question no mean rank belongs to 
the Stevens Institute of Technology, founded in 1870, 
and now in full and successful operation. In demonstra¬ 
tion of its efficiency we may, on the good old principle 
that “ the proof of the pudding is in the eating,” refer to 
the contributions to Science that have emanated from the 
Stevens Institute during the five years of its adtive career. 
Thus Dr. H. Morton, the president of the college, has 
given to the world papers on the “ Fluorescent Relations 
of Anthracen and Chrysogen,” on the “ Fluorescent Rela¬ 

tions of a New Hydrocarbon found in Petroleum Distil¬ 
lates,” on the “ Fluorescent Relations of Chrysene and 
Pyrene,” on the “ Fluorescence and Absorption Spedtra 
of the Uranium Salts,” on “ Certain Basic Salts of 
Uranium,” on “ Apparatus and Methods of Optical Pro- 
jedtion,” and on “ A New Form of the Bunsen Burner,” 
all of which have appeared in the Chemical News. 

Prof. Leeds, who worthily fills the chemical chair, has 
contributed papers on the “ Spedtroscopic Examination of 
Silicates,” on the “Volumetric Determination of Chlorine,” 
on the “ Purification of Mercury,” on “ Alizarin as a 
Test,” on the “ Alteration of Albite and the Genesis of 
Deweylite,” on “ Unusual Occurrences of Phosphoric 
Acid,” on a “ Rapid Method of Double Weighing,” on a 
“ General Method of Spedtroscopic Examination,” and on 
the “ Dissociation of Certain Compounds at Very Low 
Temperatures,” in addition to valuable contributions to 
mineralogy. Prof. C. F. Kroeh has furnished papers on 
“ Recent Developments in Quantitative Spedtrum Analy¬ 
sis,” on the “ Magnetic Spedtrum,” on “ Recent Progress 
in Eledtro-Magnetism,” besides other memoirs. If we re- 
fiedt that chemistry of necessity plays but a secondary 
part at the Stevens Institute, whose main fundtions are 
mechanical, we may certainly congratulate it on the posi¬ 
tion it has already taken, and on the future career of 
usefulness to which it may look forward. 

CORRESPONDENCE. 

WATER ANALYSIS. 

To the Editor of the Chemical News. 

Sir,—A point of some importance in the analysis o 
waters by Wanklyn and Chapman’s method has lately 
been brought to my notice in a letter which I have just 
received from my brother, who is Demonstrator in the 
Mineralogical Laboratory of the University of Sydney. 

In that laboratory a series of analyses of waters have 
been recently carried out, and it has been found that the 
amount of ammonia (free and albuminoid) varies very 
considerably according to the age of the sample. 

I quote from my brother’s letter : “ I have made some 
200 determinations of well-water, rain-water, pond- 
water, distilled water, distilled + urine, distilled + 
white of egg, and so on, and I find that a series of, say 12 
or 20 bottles, all filled from the same source (well mixed) 
alter daily in the quantities of free and albuminoid am¬ 
monia; some of the samples free themselves from free 
ammonia quickly in ground-glass-stoppered bottles, others 
increase; even the albuminoid ammonia increases and 
decreases without apparently any fixed law.” 

Another quotation from the same letter is interesting:— 
“ Distilled water, re-distilled in a clean copper still with 
sodium carbonate, first portion of distillate rejected: 
3 litres collected, free from ammonia by Nessler’s test, 
distilled this with 300 c.c. permanganate solution, and 
180 c.c. saturated sodium carbonate solution ; 1 litre, free 
from ammonia by Nessler’s test, collected, re-distilled this 
with 60 c.c. sodium carbonate, and 100 c.c. permanganate 
solution ; 500 c.c. collected free from ammonia ; kept 
38 days in ground-glass-stoppered bottle ; determined free 
ammonia = 0-09 m.grm. per litre; albuminoid ammonia, 
none. One series of urines gradually decreased from 
0*5 m.grm. per litre, in 14 days, to 0-005 m.grm. per litre.” 
I cannot say whether the last quoted numbers refer to 
free or to albuminoid ammonia. My brother is still 
engaged with experiments bearing upon these results, and 
promises me full details when they are finished. I should 
be very pleased to learn whether any chemists who have 
had large experience in water analysis can corroborate 
these results ; also whether, granting their accuracy, any 
plausible explanation of the fadts can be given. Is it 
possible that the “ germs ” which have escaped decom- 
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position by the permanganate undergo a process of gradual 
decomposition in the water, and that ammonia is one of 
the products of this process ?—I am, &c., 

M. M. Pattison Muir. 

The Owens College, February 23, 1877. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendtis Hebdomadaires des Seances, de l' Acade'.nie 
des Sciences. No. 6, Febuary 5, 1877. 

Oxide of Monochlorated Methyl.—M. C. Friedel.— 
The author finds that it is possible to form a stable group 
by replacing the chlorine in methyl-monochloric oxide 
with oxacetyl. 

Diathermanous Character of Metals and of Paper* 
—M. Aymonnet.—Metals and paper are not athermanous, 
as is generally supposed. They are more diathermanous 
for obscure heat emanating from metallic bodies raised to 
a [ temperature below ioo° than for thermic radiations 
which are luminous or bordering upon redness. Their 
absorbent powers are lower than that of water. It is 
possible to find a mathematical relation between the 
absorbent power of a body and its coefficient of con- 
dudtibility. 

Presence of Free Ammonia in Cast-Steel.—M. P. 
Regnard.—On breaking up ingots of steel made on 
Pousard’s system the author noticed a very decided smell 
of ammonia. The odour was accompanied by a slight 
hissing, very distindt on holding the ingot to the ear. On 
covering the fradture with soap-water a froth was pro¬ 
duced. These phenomena were witnessed by several per¬ 
sons, especially MM.Troost and Hautefeuille. 

Effecfts of the Injecftion of Magenta into the Blood. 
—MM. V. Feltz and E. Ritter.—The authors find that 
the injedtion of pure magenta occasions paralysis, or con¬ 
vulsive agitation of the limbs. 

Mineralogical Structure and Composition of Vario- 
lite from the Durance.—M. A. Michel Levy.—Not 
adapted for abstraction. 

Determinations of Ammonia in the Air and in 
Meteoric Waters.—M. A. Levy.—The methods employed 
by the author present nothing remarkable. 

No. 7, February 12, 1877. 

Researches on Thermic Specftra (continuation).—M. 
P. Desains.—In a paper published in 1870 the author has 
shown that in the solar spedtrum formed with an apparatus 
of rock-salt the heat which accompanies the luminous rays 
is about one-third of the total heat; on the other hand, in 
the spedtrum of incandescent platinum it is a mere insig¬ 
nificant fradtion. We arrive at analogous results with an 
apparatus of flint glass. The difference does not dis¬ 
appear on transmitting the rays of the incandescent metal 
through strata of water of greater or less thickness. The 
spedtra o,f the eledtric light are much more similar to those 
of the sun, as the heat extends even into the blue. 

A New Catalogue of Coloured Stars, and on the 
Spedfrum of Schmidt’s Star.—P. Secchi.—In Schmidt’s 
star, in the constellation Cygnusr the author has verified 
the brilliant lines of hydrogen and magnesium and the 
yellow ray of sodium. 

Adulteration of Food.—General Morin, M. Pasteur, 
and M. Dumas insist that the presence of magenta in 
wines, and of copper in preserved vegetables, is to be con¬ 
sidered as a fraud, quite irrespective of the more or less 

decidedly poisonous character of these additions, and 
demand the absolute suppression of the practice. 

Nitrification by Organic Ferments.—MM. Schloesing 
and Muntz.—The authors maintain that organic matter 
and ammonia are burnt in the soil by oxygen, under the 
mediation of organic germs. 

Certain Alterations in Glass.—M. V. de Luynes.— 
The author finds that certain glasses, after long exposure 
to light, undergo a change which causes them to act 
upon polarised light in the same manner as tempered 
glass. If heated, a layer exfoliates, which is richer in 
silica than the interior mass. If this outer coating is 
broken, and water penetrates to the interior, the glass is 
soon destroyed. 

Phosphorescent Organic Bodies.—M. B. Radzis- 
zewski.—The author has shown the existence of well- 
defined organic bodies—such as hydrobenzamide, amarin, 
and lophin—which are luminous in the dark if brought in 
contact with an alcoholic solution of potassa. 

Fermentation of Urine.—Dr. H. C. Bastian.—A reply 
to M. Pasteur’s last paper on spontaneous generation. 
M. Pasteur afterwards requested the Academy to nominate 
a commission to investigate and report, and expressed the 
hope that Dr. Bastian wouid make a similar application 
to the Royal Society. 

Poisonous Character of the Salts of Copper.—M. 
Bergeron.—The author, in opposition to M. Galippe, de¬ 
clares that copper, even if innocuous in minute doses, is a 
poison, and that verdigris is not admissible in articles of 
food. 

Means of Detecting Iodine in Cod-Liver Oil, and 
Experiments on the Absorption of Iodide of Potas¬ 
sium by Fatty Animal Matters.—M. B. Barral.—The 
author burns the oil in a small apparatus, described and 
figured in his original memoir, and searches for the iodine 
in the aqueous products of combustion. He finds by 
diredt experiment that the milk of herbivorous animals, 
submitted to an iodised diet, contains iodine not merely 
in the serum, but also in the fatty matter. 

Bulletin de la Societe Chimique de Paris, 
No. 12, December 20, 1876. 

Detection of Magenta in Wines.—M. Fordos.— 
Second paper ; already noticed. 

Products of Condensation of the Ortho-Homo- 
logues of Benzol.—M. Bohuslaw Reyman.—A prelim¬ 
inary notice. 

Relation Between the Chemical Equivalents and 
the Absorbent Powers of Bodies for Heat.—M. Ay¬ 
monnet.—The author concludes that the absorbent atomic 
power seems to be constant—First, for simple bodies dis¬ 
solved in the same medium ; second, for simple bodies 
forming part of compounds of an analogous chemical con¬ 
stitution. Heat, he considers, has only one way of propa¬ 
gation, from atoms to atoms. The following law is pro¬ 
posed :—When the temperature of the source of a given 
nature rises, the absorbent power of the bodies submitted 
to the radiations of this source diminish all in the same 
proportion. 

Dichlorated Naphthalin Corresponding to Nitro- 
naphthyl-sulphurous Acid.—M. P. Cleve.—The author 
has obtained the dichlorated naphthalin in question in flat 
needles, readily soluble in boiling alcohol, but sparingly in 
cold alcohol, and fusible at 107°. On analysis 36'i2 per 
cent of chlorine was found, instead of the 36'04 which the 
formula requires. 

Determination of Arsenic by Standard Solutions. 
—MM. P. Champion and FI. Pellet.—The process con¬ 
sists of the following operations :—Transformation of the 
arsenic into a sulphide ; solution of the sulphide of arsenic 
in ammonia, and saturation with acetic acid ; titration 
the arsenic with iodine in presence of starch. 
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Justus Liebig's Annalen der Chemie, 
Band 185, Heft 1. 

Communication from the Laboratory of the Uni¬ 
versity of Halle.—This consists of a paper on nitroso- 
triacetonamin, by W. Heintz. 

On Picrorocellin.—J. Stenhouse and C. E. Groves.— 
Taken from the Proceedings of the Royal Society. 

Communications from the Laboratory of the Phar¬ 
maceutical Institution in Breslau.—These consist of 
two papers by Dr. Moslinger, “On the Ethereal of the 
Fruits of Heracleum Sphondilium," and “ Preparation and 
Description of Certain New Odtyl Compounds.” 

Reten and Certain of its Derivatives.—A. G. 
Ekstrand.—Reten forms the chief part of a fatty substance 
known in Germany as tar-tallow (Thecr-talg), and obtained 
as a semi-fluid oil towards the end of the operation of dis¬ 
tilling wood-tar. The paper is very long, and incapable 
of useful abstraction. 

On Maclurin.—R. Benedikt.—The author concludes 
that protocatechuic acid and phloroglucin are the only 
proximate constituents of maclurin. 

Diethyl-methyl-acetic Acid, a New Isomer of 
CEnanthic Acid.—E. Schdanoff. 

Pinakon and Pinakolin Formed from Methyl-ethyl- 
keton. G. Lawrinowitsch.—These two papers are re- 
piints from the Bulletin of the Imperial Academy of Science 
Of St. Petersburg. 

Revue Universellc des Mines, 
Sept., OCt., Nov., and Dec., 1876. 

The only chemical matter in this issue consists of ex¬ 
tracts from the Comptcs Rcndus. 

New Means of Synthesis by Means of Nascent 
Formic Acid.—K. Reimer and F. Tiemann. 

Adtion of Tetrachloride of Carbon in an Alkaline 
Solution on Phenol (Formation of Salicylic and 
Paroxybenzoic Acids).—K; Reimer and F. Tiemann. 

Constitution of the Compounds of the Coniferylic 
and Vanillic Series.—F. Tiemann and B. Mendelsohn. 

Hydrochlorate of Glycosamine.—G. Ledderhose. 
These four papers are extracts from the Berichte der 

Deutschen Cliemischen Gesellschaft. 

Benzolic Nucleus of M. Mehay.—M. Noelting.—A 
hypothetical note extracted from the Annalen der Chemie. 

Les Mondes, Revue Hebdomadaire des Sciences, 
No. 1, January 4, 1877. 

Phenomena of the Synthesis of Gases in Plants.— 
M. Merget.—Two cylindrical glass jars of 300 c.c. capa¬ 
city were placed with their open ends in a large vessel of 
water. The one was filled with hydrogen, the other with 
oxygen, and they were connected internally by a branch 
sufficiently long to reach their extremities. The level of 
the water gradually rose in each cylinder, and the gases 
ultimately disappeared. At the beginning of the experi¬ 
ment the volumes which disappeared were almost equal, 
but as the level of the water ascended in the two cylinders, 
and as the emerging portions of the branch became 
shorter, the volume of hydrogen disappearing approached 
more and more nearly to double the volume of the oxygen. 
If a similar experiment was made with hydrogen and 
nitrogen in the two cylinders, the volume of the former 
gas which disappeared was three times as great as that of 
the latter. On operating with hydrogen and carbonic 
oxide the two gases still disappeared, but in very variable 
proportions. 

Reimann's Farber Zeitung. 
No. 5, 1877. 

This issue is taken up with notes on machinery, an ex¬ 
tract horn certain lectures on woollen dyeing delivered 
last year before the Society of Arts, and a few receipts. 

No. 6, 1877. 

This issue con tains a paper on the progress of the “ hy dro- 
sulphite ” vat, and an account of an action brought by a 
silk merchant in England against a dyer for not “ weighting” 
certain black silks to the extent desired. We are happy to 
find that the plaintiff was unsuccessful. 

No. 7, 1877, 

The principal article in this number treats on brasilin, 
which, in accordance with the recent researches of Lieber- 
mann and Burg, is considered a lower stage of oxidation 
of haematoxylin, to which it bears the same relation as 
does alizarin to purpurin. There is a useful caution 
against practical joking in dye-works and similar establish- 
ments. A case of this kind :;.car Rouen took, as is easily 
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Moniteur Scientifque, du Dr. Qasciievalo, 
February, 1877. 

Observations on the Definition of Salts.—M. Felix 
Bellamy. A bulky treatise extend ing to nearly thirty pa^es 
and incapable ot useful abstraction. ° 

Migration of Gases.—M. helix Bellamy.—Already 
noticed. 'J 

Combinations of Phthalic Acid with Phen ols. M 
Adolf Baeyer. — A translation from the Berichte der 
Deutschen Chemischen Gesellschaft. 

New Physiological Researches on Pure Magenta 
—MM. Bergeron and Clouet.—The authors contend as 
the result _ of their experiments that pure magenta is 
absolutely innocuous. 

NOTES AND QUERIES. 

Steel Analysis.—Would any of your numerous correspondents 
describe a method for the determination of tungsten and titanium 
when present together in a sample of steel?—Chemist. 

Black Pigment or Dye.—A few years ago the discovery of a new 
black was announced. I think it was in your excellent journal, which, 
as stated, placed in juxtaposition with ordinary black, the latter looked 
pale. I shall be much favoured if you or any correspondent can 
kindly inform me whether this black is suited for use as a pigment or 
a dye for the surfaces of wood, paper, or metal, and where it can be 
procured ?—W. R. 

Rusting of Steel.—I am much annoyed by the rusting of steel 
springs employed in the valve cases of a “ Euphonium direCtly the 
silver plating wears and exposes the steel, galvanic aCtion helps the 
destruction of the springs; the wet to which they are exposed is of a 
very corrosive nature. Can I in any way protect steel so that it can 
be used in the situation mentioned ; the usual springs are of brass, 
but they have the defect of soon losing their power and being rather 
sluggish in their aCtion.—F.R.M.S. 

Iron.—A sample of iron-ore which consisted almost entirely of 
Fe203 was dissolved in HC1, HNOs added, and boiled, to entirely per- 
oxidise any protoxide that might be present, the solution filtered from 
the siliceous matters, the filtrate precipitated with an excess of 
NaHO and boiled ; the Fe203 thus separated was filtered off, washed, 
and re-dissolved in HC1; again precipitated with NH3, colledted on a 
filter, washed until free from chlorine, dried, and ignited with the 

« usual precautions where reduction is to be apprehended. The pre¬ 
cipitated when dried was of a very dark colour, was ignited separately 

[ from the filter ash in a porcelain crucible over a spirit-lamp upo 
1 cooling was of a dark shining lustre approaching black, and found to 

be magnetic, moistened with HNO.,and re-ignited was still magnetic 
this should not be with Fe203. Will some of your readers who are 
constantly working on Fe2Os kindly point out the cause? Conse¬ 
quently, what I have omkted to do and any other information on the 
subject will be esteemed.—Peroxide. 

[ See notes by J. Robbins, Chem. News, vol. i.,pp. 11,119.—Ed. C.N.] 
i 
I 

TO CORRESPONDENTS. 

E. B.—Paper may be parchmentised by soaking in moderately 
strong sulphuric acid, and then well washed. 

W. K.—(1) “ Watts’s Dictionary of Chemistry.” (2) Of any dealer 
in minerals, or if you want large quantities you should advertise. 



Chemical News, \ /'■* » •/ 
March 9,1877. ; contnbutions to 

THE CHEMICAL NEWS. 
Vol. XXXV. No, 902. 

CONTRIBUTIONS TO VOLUMETRIC ANALYSIS.* 

By P. CASAMAJOR. 

First Paper.-—On a New Portable Burette. 

The necessity of estimating potassa and soda in their 
commercial carbonates with accuracy and rapidity, gave 
r.se to volumetric analysis, and I believe that Descroizilles 
was the first chemist who substituted the measuring of a 
certain volume of acid of known strength for the slower 
and more delicate operation of weighing. 

To ascertain the exadt volume of sulphuric acid required 
to saturate a known weight of alkali, Descroizilles used a 
graduated tube about 25 centimetres high, with a diameter 
of 15 millimetres. This was provided with a very narrow 
neck, whose upper portion was expanded and provided 
with a lip. On the shoulder, near the base of the narrow 
neck, was a small opening, which, by being closed more 
or less perfectly, by the application of a finger, allowed 
the titrated acid to run out with more or less rapidity. 
The word burette, applied to this instrument, was very 
appropriate, as in French burette, as defined by Boiste,f 
is a small flask with a narrow neck, and is a diminutive 
of buire, which means a large flask. This word was 
adopted afterwards by Gay-Lussac to designate his 
graduated drop tube, and it has been applied to all instru¬ 
ments designed to fulfil the same purpose, whatever be 
the variety of their shapes. 

In the burette of Gay-Lussac, which was the immediate 
snccessor of the instrument of Descroizilles, the liquid is 
poured out through a very narrow tube, which may have 
been suggested by the narrow neck of the primitive flask. 
This burette has the advantage over some other forms 
now adopted that it is made entirely of glass, and is there¬ 
fore able to hold any of the test liquors used in volu¬ 
metric analysis, and also that its contents can only run 
out when the instrument is in the hands of the operator. 
I believe that it is generally preferred to other forms, and 
that more of them are sold than of any other kind. Two 
other burettes are in general use, in both of which the 
liquid drops diredtly from the bottom of the graduated 
tube, its flow being regulated either by a glass cock, or by 
a pinch cock acting on a flexible rubber tube. This latter 
instrument is the invention of Dr. Frederick Mohr, and 
we may say of it that, for solutions which have no adtion 
on india-rubber, no better burette could be desired. 

In . the investigations which I lately made on the 
“ Estimation of Potassium as Acid Tartrate,” which I had 
the honour of laying before you at our September meeting, 1 
had repeatedly occasion to use a titrated solution of potas°sic 
hydrate, which could not be held in Mohr’s burette, on 
account of the rubber tube. A burette with a glass cock, 
which I used at first, was finally laid aside, as the normal 
alkaline solution was continually leaking out around the 
key of the cock. This key itself fitted very perfectly, but 
it had to be slightly loosened from its seat to allow it to 
be turned with nicety, and the play left in this manner 
was sufficient to let a portion of the contents leak out, 
and, as the whole of this did not find its way to the 
beaker glass, but some remained on the outside of the 
burette, errors were committed which materially affedted 
my results. A burette of Gay-Lussac gave much more 
satisfactory and concordant results, as no leakage took 

cLm^catdebyh,LA.«horan ChemiCal SOtiety' November 7, ,876. 
+ The definitions of Boiste are as followsBuire—s./. flacon- 

nourd1’hnu;. Bure“e-S- f-Urceolus-petite buire-vase a petit goulol 
pour 1 huile; pour l’eau et le vin a la messe. 
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Fs1"conTOn[entTom-TStanCeS- This burette’ however, 
kent on itc 1,7,,,-a USe because a constant watch must be 

with precLon'^iM^h-1^ ^ the outflow is t0 be regulated 
tention of tbT’ d thlS. 1S not an easy matter, as the at- 

outflow and^the eff^^of'the^M'°bSe™nS both the 
the beaker Hass H r rf llqUOr °n the so!ution in 
cumstat.™ T J dt;fea ls aggravated by the cir- 
the eff-ft „< ’ t0Wfrds the end of the operation, when 

e enedt of every drop of test-liquor on the solution 

attentio?athinatl°n haS t0 be watched with the closest 
most diffio flf mana§ernent of the burette becomes the 

vertical ^position? °f iU greater dCTiati°" * 

defcft 'r rCd 3 Felt deal of inconvenience from this 
-l T,d t0 °,er™e it by several devices, 

burette which IK Fl l° ado,,t an entirely new form of 
which I i n H 1 fin;i lnjre convenient than any other with 
descrihl £ acflnamted, and which it is my business to 
clesciibe to you this evening. 

F:H I- TigA. 

The burette represented in Fig. 1 and Fi^ 2 is a 
cylindrical tube closed at the bottom. For the sake of 
convenience and safety this tube is inserted in a stand or 
foot, in the manner proposed by Dr. Mohr for Gay-Lussac’s 
burette. This foot is made of japanned tin, which is 
better in every way and more economical than wood. 
The cylindrical portion of this tin stand is only partially 
soldered on the flat part, to allow the portion left free to 
adt as a spring in holding the glass cylinder tightly. 

The upper portion of the glass tube has the shape 
shown in Fig. 1, to prevent the liquid from running out 
when the tube is inclined. The same objedi is usually 
accomplished by bending the upper portion at an obtuse 
angle on the main stem ; but I have preferred the shape 
shown in Fig. 1, as the burette is more easily filled 
while standing vertically on its foot. 

Immediately under the curved portion of the burette is 
a beak, from which the liquid drops when the instrument 

I 
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is inclined and properly turned. By making a transverse 
sedtion through this beak we obtain Fig. 3 and Fig. 4, 
which show the shape of the beak, and its portion in 
relation to the stem for two positions of the tube. 

To allow the liquid to drop from the burette it is in¬ 
clined as in Fig. 5, in which position the curved position 
at the upper end prevents the liquid from pouring out. 
Keeping the tube inclined as in this figure, we may either 
prevent the outflow of its contents or allow it to run with 
more or less rapidity. Toeffedt this it is merely necessary 
to turn the instrument around its own axis, so that the 
beak may be either raised or lowered, as shown in Fig. 3 
and Fig. 4. When the beak is allowed to take the posi¬ 
tion shown in Fig. 3, the liquid in the tube does not run 
out, while in the position shown in Fig. 4, the drops run 
out quite rapidly. At some intermediate point, it will be 
found that the liquid runs out slowly in drops, which may 
be accelerated or retarded by turning the tube around its 
axis, but without changing the inclination of this axis. 

The motion imparted to the burette by holding it in the 
hand, and simply turning it around its axis is an easy one 
for the operator, who is not obliged to watch the liquid 
in the instrument with any degree of attention. As the 
liquid runs out of the burette it becomes necessary to 
incline its axis more and more, to keep a supply of liquid 
near the beak; but there is no difficulty connected with 
this, as the liquid runs out with equal ease when the 
instrument is full to the O mark as when it is nearly 
empty. When the changes which occur in the liquid 
under examination indicate that the operation is nearly 

Fig. 3. Fig. 4-. 

ended, the liquid may very easily be made to fall in single 
drops by turning the beak down gradually, and raising 
it again with a sudden motion. This is easily learnt by 
a little practice, and does not require a close watch on 
the contents of the burette. 

The most convenient position for the operator is to 
hold the tube almost horizontally and to let the foot roll 
on a block of proper height, while the necessary motions 
are given to the instrument by holding it with one hand 
near its open end. This presents the additional advant¬ 
age that the portion which becomes heated by the hand 
is not in contact with the liquid contents of the tube. 

This position, however convenient, is not necessary, 
as it does not happen with this burette as with Gay- 
Lussac’s, that almost every time the instrument is par¬ 
tially raised, a little drop of test liquor settles at the end 
of the small tube and prevents further outflow, which is 
a source of endless annoyance and delay.* As the beak 
always remains full of liquid, this new burette is ready 
to give a drop whenever the tube is properly inclined 
and turned. 

Whenever it becomes necessary to lift the instrument, 

* This occurs principally with alkaline solutions. If the small tube 
of Gay-Lussac’s burette is carefully watched, it will be seen, that 
when an alkaline solution runs down this tube, the main portion of 
the liquid fills up the tube ; but it is preceded by a low wave, which 
keeps ahead of the mam portion, however fast or slow the liquid runs 
down. This wave arrives at the nozzle before the other portion and 
fills it, leaving a volume of air between the two portions. With acid 
solutions the wave does not exist, and the tube is seldom stopped. 
The plan usually adopted to renew the flow, when it has been stopped 
by a drop of liquid at the nozzle. is to blow into the main tube. This 
is very objectionable, as by blowing we may obtain a small stream 
but not a drop. Toward the end of an operation this might spoil a 
test. The possibility of obtaining a drop at any time with ease and 
certainty is the great desideratum in a burette. 

the beak should be previously raised by turning the tube, 
as otherwise a drop of liquid may escape and run down 
the side of the tube. After the operation is ended, the 
burette should be left in a vertical position for some 
minutes, to allow the liquid to run down before reading 
the indication of the scale. As the beak holds by capil¬ 
larity a certain quantity of test liquor, it will be found con¬ 
venient to keep it full whenever the indications of the scale 
are observed. This beak usually becomes filled of itself 
at the,time of filling the instrument with test liquor. The 
open end of the burette may be provided with a lip on the 
side opposite to the beak, as shown in Fig. 2. This is to 
allow the test liquor to run out faster when desired. 

Many chemists are unwilling to trust volumetric 
analysis for fear of the changes of volume which are due 
to changes of temperature. They are, however, willing to 

Fig 5. 

use the solutions of this method of analysis, and they 
have adopted a gravimetric system, which consists in 
weighing instead of measuring their test liquors. For 
this manner of using test solutions, I have made the 
gravimetric burette represented in Fig. 6. The manner 
of using this burette is precisely the same as for the 
volumetric instrument, and it does not require any further 
explanation. 

The weight of test solution used in an analysis is best 
determined by double weighing. The flask or gravimetric 
burette, containing a greater quantity of test solution 
than will be required by the analysis, is placed on the 
scales and counterbalanced with shot or any other 
material. After the operation is ended, the flask should 
be replaced on the same pan of the scale and be made to 
counterbalance the original quantity of shot by adding 
weights, which represent the weight of test solution that 
has been used. A common balance weighing 200 grms. 
and turning to 1 centigrm., is sufficient for this method of 
testing. 

The Chemical Society’s Dinner.—We would remind 
Fellows of the Chemical Society that the Dinner, under 
the presidency of Professor Abel, will take place at 
Willis’s Rooms on Tuesday week, March 20th. A 
full gathering may be expe&ed to rally round so popular 
a president. 
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PYROLOGY, OR BLOWPIPE CHEMISTRY. 

By MAJOR ROSS, late R.A. 

(Continued from voh xxxiv., p. 177.) 

A digression from the immediate subject of my last paper 
on this science may be permitted by my readers for the 
purpose of briefly.examining two interesting articles which 
appeared in the last number (3) of the Mineralogical 
Magazine. 

lhe first, from the pen of Dr. Foster, the facile princeps 
of pyrologists in England, contains a truly admirable 

Defence ot the Late Dr. Turner’s Method of Detecting 
Boric Acid in Minerals, &c.,” against the attack made upon 
it (published in the Chemical News, vol. xxxv., p. 36) by 
Prof. Chapman, of Toronto. 

The second article is a too brief review of Part I. of the 
nfth edition of Plattner’s “ Probirkunst,” &c., just pub¬ 
lished by Prof. Richter, of Freiberg; evidently w-ritten by 
some-one well acquainted with the subject. 

With reference to Turner’s boric acid test, Prof. Chap¬ 
man stated (1) that it “ fails entirely” to deteCt boric acid 
in borax; and (2) that “ most other borates and boro- 
silicates colour the flame equally well per se.” 

As sodium, or rather the orange flame which sodium 
salts exhibit more strongly than any other substance, is 
the chief preventer of the recognition of boron in a flame, 
Dr. Foster details six experiments, the last of which shows 
the effect of the combustion of a mixture of 99 parts of 
common salt with 1 of borax, which, by Turner’s method 
showed, on the edge of a Bunsen flame, “ a decided green 
colouration.” Belore the blowpipe this mixture failed to 
give any indication of boric acid, but one of 98 parts salt 
with 2 of borax “ gave a decided green ” before the blowpipe. 

These careful and conclusive experiments must surely 
satisfy Prof. Chapman of the general erroneousness of his 
first assertion, the rather that he does not appear to have 
made any inductive experiments in the matter himself. 

As regards Prof. Chapman’s second statement, that 
minerals containing borates colour the blowpipe flame 
per se, it is amazing to think he should chiefly depend for 
its verification upon the assertion of a French gentleman, 
Buzengeiger, made in 1829, who, moreover, according to 
Prof. Chapman’s own quotation, says he was so un¬ 
accustomed to the use of the blowpipe that he could not 
succeed in obtaining an indication of boric acid from a 
berate by the use of Turner’s flux (!) 

After such a confession as this, there is nothing sur¬ 
prising, and still less convincing, in the additional state¬ 
ment that he deluded himsell and some few others into 
the idea that “ tous les mineraux que M. Turner a vu 
colorer la flamme en vert en les melant avec son flux 
m’ont donne la meme reaction en les introduisant avec 
quelque soin dans la flamme bleue, sans les m&anger avec 
aucun reaCtif.” “ Methinks ” M. Buzengeiger here, “ doth 
prove too much.” 

Prof. Chapman states that “ all specimens of Axinite 
colour the flame green, per se,” and if green-yellow is to be 
termed “ green ” the statement may be allowed to pass 
without criticism ; but he does not assert that specimens 
of Tourmaline do anything of the sort, although by the use 
of Turner’s flux most afford a vivid boron green for a few 
seconds. 
. The real defect of Turner’s method is that the readtion 
is too ephemeral. I have attempted to remedy this defedt 
by the use of a solution of copper (vide “ Pyrology,” pp. 
19i, x92)) and I should be glad to hear if Dr. Foster has 
tried and succeeded by my method with (for instance) such 
minerals as Tourmaline ?* 

The want of a thoroughly effedtive pyrological test for 
boric acid is the more felt, because such could probably be 
madq quantitative -, and, according to H. Rose (“ Chemie 
Analytique,” vol. ii., p. 939, 1862)—“The quantitative 
determination of boric acid presents great difficulties : if 

Zoisite paste thus gives a yellow flame, Tourmaline a green one 

in aqueous solution the total quantity cannot be deter¬ 
mined by evaporation, and if in alcoholic solution it is 
volatilised by evaporation, even when conducted by very 
gentle heat, in still greater quantity than in an aqueous 
solution.” 

“ Plattner’s Assaying with the Blowpipe,” fifth edition, 
Leipsic, 1877, edited, as before, by Prof. Richter, Diredtor 
of the b reiburg School of Mines, has just issued (or, at 
least, Part I., containing about one-fifth of the entire book 
has issued) from that celebrated university.! The reviewer, 
evidently an experienced pyrologist himself, states that 
“ the amount of new matter in the first part seems to be 
small, and has been introduced at the expense of some 
portions of the previous edition, for 144 pages of the new 
edition cover the same ground as 148 of the old. This 
diminution in size is partly due to the use of smaller type.” 
After stating that potassium iodide and sulphur for de- 
tedting bismuth find a place among reagents here, which 
they did not in the last edition—though, by the way, the 

''whole readtion is detailed in Prof. Cornwall’s translation 
of the fourth edition, in the appendix—the reviewer goes 
on to say—“ Reference is made to the labours of Emerson, 
G. Rose, Sorby, and Wunder, but we are surprised to find 
that no notice whatever is taken of Major Ross’s work on 
‘ Pyrology.’ Surely Prof. Richter must have seen the 
book, and we should have liked to have heard his opinion 
—that of the greatest authority living for such matters— 
on Major Ross’s new methods of testing; the aluminium 
plate as a support; use of boric and phosphoric acids as 
reagents, &c. . . . We are glad to see that he advises 
that the fused boric acid should be kept in fragments and 
not in powder, as was formerly recommended. We look 
forward anxiously to the completion of the work, when 
perhaps some remarks will be made on Major Ross’s me¬ 
thods of assaying, both qualitatively and quantitatively.” 

I feel indebted to the reviewer for his evident kind wishes 
towards me and my work, but fear he will be disappointed 
in his hopes regarding us. It would be too much to ex¬ 
pert notice of any kind in Plattner with reference to an 
almost entirely new mode of analysis. Each must stand 
on its own ground in the future. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, March 1st, 1877. 

Professor Abel, F.R.S., President, in the Chair. 

After the visitors had been announced and the minutes 
of the previous meeting read and confirmed, the names of 
Messrs. J. R. Young, S. S. Bell, W. Watson, and F. W. 
Toms were read for the first time. Messrs. Edward 
Hunter, Frederick Charles Cresswell Hewett, William 
Terrill, Alexander Kinninmont, John Borland, W. Hand¬ 
sel Griffiths, and George A. C. Pearce were ballotted for 
and duly elected Fellows after their names had been read 
the third time. 

The President then read the list of officers and other 
members of council proposed for election at the Anniver¬ 
sary Meeting, and announced that there would be a Special 
General Meeting held afterwards, to take into considera¬ 
tion the proposals of the Council relative to alterations in 
the bye-laws regarding Associates, and on the form of obli¬ 
gation to be signed by Fellows on admission. 

The Secretary also gave notice that those Fellows 
who wished to be present at the Chemical Society’s Dinner 
at Willis’s Rooms, on March 20th, should at once send in 
their names to Mr. Hall, at Burlington House. 

The President then called on Prof. Thorpe to give 
his leCture “On the Theory of the Bunsen Lamp." The 

t Since this article was in type Dr. Richter has written to me, 
kindly promising to send me a copy of his work when completed. 
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speaker, after some preliminary remarks as to the great 
value of this lamp, both to the scientific chemist and in 
the Arts, pointed out the origin of it at the time when 
Bunsen introduced coal-gas into his laboratory: he con¬ 
sidered the contrivances which had been used in this 
country as unworthy of the fuel they had to burn, and, 
bringing his own inventive powers to bear on the subjedt, 
the Bunsen lamp was the result; the original apparatus 
differing but little from that now generally in use. After 
a short description of the lamp, the mode by which the 
air is drawn in at the holes at the bottom, and caused to 
mix with the gas, was considered. This is due to the 
well-known fadt that when a gas issues from an orifice 
under pressure it carries with it more or less of the cir¬ 
cumjacent air, partly as the result of the expansion, and 
partly as the result of its viscosity. This was experi¬ 
mentally illustrated by an ingenious adaptation of List's 
multiplying manometer, which, when connedted with one 
of the holes at the base of a Bunsen lamp, distindtly 
showed the rarefadtion produced by the gas as it issued 
from the jet, despite its low pressure. The intermixture 
of the gas and air in the tube is greatly facilitated by the 
spreading out of the gas-stream after leaving the jet, and 
the amount of air carried in varies of course with the size 
of the air-holes, being in an ordinary burner from 2 to 
2^ times that of the gas. An average lamp, giving a 
flame 120 m.m. high, burns about 80 litres of gas per 
hour, so that as much as 250 litres of mixed gases pass 
through the tube of the lamp in that period of time. In 
some modifications of the lamp, such as Wallace’s, the 
proportion of air is very largely increased, but then it is 
necessary to resort to some such contrivance as a perfo¬ 
rated cap to prevent the flame retreating down the tube 
and burning below ; for from Mallard’s observations on the 
maximum rapidity of the propagation of combustion, it is 
evident that the velocity of the current of mixed gases in the 
tube of the Bunsen lamjp would have to exceed that of the 
velocity of the propagation of combustion, in order that the 
flame should not retreat down the tube. Having traced the 
progress of the mixture of air and gas up the tube, atten¬ 
tion was directed to the flame itself, which is hollow, and 
contains a large internal area of the uninflamed mixture, 
as it has been found that a mixture of gas with less than 
3^ times its volume of air will not burn ; it is only, there¬ 
fore, when it meets with an additional supply of oxygen 
from the surrounding air that combustion occurs. The 
composition of the gas in the uninflamed interior cone is 
not the same in every part, however, as has been shown 
by Blackmann, the amount of hydrogen, of the hydro¬ 
carbons, and of oxygen diminishing, and that of the 
carbonic oxide, carbonic acid, and especially the aqueous 
vapour and nitrogen, being largely increased, the latter 
being derived from the surrounding air. This was still 
more clearly shown in a table giving the amount of air 
mixed with 100 vols. of gas, both in the tube and at 
various distances above it. The cause of the rapid dimi¬ 
nution in the proportion of hydrogen, and the correspond¬ 
ing increase in aqueous vapour, is to be sought for in the 
greater diffusive power of the gas, and the lower ignition 
point of a mixture of hydrogen with air. If the supply of 
air be cut oft from the air-holes at the bottom of the Bunsen 
lamp, the flame becomes luminous, so that the non-lu¬ 
minosity of the flame is due to the air, and at first sight 
it would be imagined that it was due chiefly, if not en¬ 
tirely, to the oxygen in the air, since it is known that an 
admixture of air with coal-gas greatly decreases its lu¬ 
minosity ; the nitrogen, however, is concerned in the matter, 
for if, instead of supplying air at the holes at the bottom 
of the lamp, we supply nitrogen, or even steam, the flame 
at once ceases to be luminous, showing that the oxygen 
of the air is not necessarily the true cause. Knapp 
has shown that any indifferent gas, as carbon dioxide or 
hydrochloric acid, will produce the same result. Frank- 
land proved many years ago that a mixture of marsh gas 
and air, which was almost destitute of illuminating power, 
might be made to give a luminous flame by heating the J 

gas to redness, and Wibel has recently shown that the 
ordinary Bunsen flame is luminous when the gas is pre¬ 
viously heated. This fadt was experimentally illustrated 
by means of a Bunsen lamp with a platinum tube : when 
the latter was heated to redness by means of a blowpipe, 
the flame became luminous, as when the air supply 
is cut off from the holes at the base. The feeble 
luminosity of the Bunsen flame would appear to be due 
to a variety of causes, such as the oxidation of luminiferous 
material, the atflion of the nitrogen and other diluting gases, 
and the withdrawal of heat by the indifferent gases, such 
as nitrogen, carbon dioxide, and water vapour, for, although 
the temperature of a flame of coal-gas mixed with air is 
higher than that of one of unmixed coal-gas, it requires a 
still higher temperature in order to become luminous. 
When the gas is lowered in the Bunsen lamp, and the 
flame becomes very small, it will be seen that it does not 
rest immediately upon the end of the tube—a fadt due to 
two causes, namely, the cooling adtion of the tube, and to 
the velocity of ignition of the mixed gases being less than 
the rate at which they issue. When the flame is very 
small, we all know that the least current of air causes 
the flame to retreat down the tube and ignite the gas at 
the jet below; this is due to an admixture of air causing 
the velocity of ignition of the mixed gases to become 
greater than the rate at which it passes upwards in the 
tube. When the flame burns at the bottom a very much 
smaller quantity of air passes into the tube, and the gas 
which issues at the top is entirely deprived of oxygen, 
and has, moreover, a disagreeable odour arising in part 
from the presence of acetylene formed by the imperfedt 
combustion of some of the hydrocarbons present; the 
amount of carbon monoxide also is very largely increased. 
The pernicious effedt of this partially burned gas is due 
to the acetylene and carbon monoxide thus formed. 

The President, in thanking the ledturer, remarked that 
it would have been difficult to seledt a subjedt having a 
more special interest for working chemists ; he had 
brought before them fadts with which many were only 
generally or very partially acquainted, and made them 
familiar by his explanations and admirable experimental 
illustrations. Of those points of interest in the theory of 
the Bunsen lamp which had been mentioned, perhaps 
those bearing on the luminosity of flames were of the 
greatest interest at the present time, when so much at¬ 
tention was being diredled to the subjedt. 

Dr. Frankland said that, although he had not paid 
any special attention to the luminosity of the Bunsen 
flame, it had been a point of special interest to him to 
ascertain the cause of the greater or less luminosity of 
flames under certain conditions. With regard to the 
effedt of dilution on the luminosity of the Bunsen flame it 
had been advanced that when gases containing oxygen 
had been employed, such as carbonic anhydride, they had 
given up their oxygen, but there could be no doubt that 
this was not the case when nitrogen was used. From his 
own experiments it was evident that a comparatively 
slight elevation of temperature has a great effedt on the 
luminosity of a flame which was just on the point of 
becoming luminous. He had resumed his researches on 
the luminosity of flames, and might say that he had re¬ 
peated the very important experiments of Heumann, 
whose details of results he had found to be most accurate. 
He might mention that the exceedingly luminous flame 
of phosphuretted hydrogen did not give the faintest 
shadow in bright sunlight, showing that no solid matter 
was present in it; but as to whether the luminosity of 
carbonaceous flames was due merely to the great density 
of the hydrocarbon vapours, or to solid particles of carbon, 
was a matter which must still be considered as subjudice. 
The two important points to be determined were the 
presence or absence of polarised light in carbonaceous 
flames, and as to whether a flame whose luminosity was 
undoubtedly due to the presence of solid particles would 
behave in the same way under diminished pressure as 
hydrocarbon flames, such as that of a candle, &c. 
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Mr. Vernon Harcourt wished to ask the lecturer 
whether the luminosity of the Bunsen flame, when the 
tube was heated to redness, might not be due in part to 
the formation of tarry matters or of hydrocarbons con¬ 
taining a large proportion of carbon, as it was not pos¬ 
sible that the mixture of gas and air could be passed 
through the red-hot tube without undergoing considerable 
change. 

Dr. Wright suggested that the effeCt of heating the 
tube was comparable with that produced by lighting the 
jet below. 

Prof. Thorpe replied that Heumann had very carefully 
examined into the matter, and had found that when the 
experiment was properly performed there was no deposit 
of tarry or carbonaceous matter in the tube. If a much 
longer platinum tube to the Bunsen were employed, and 
only the lower part heated so that the gases became 
cooled again before being burnt, the lamp gave a non- 
luminous flame, showing that the luminosity was chiefly 
due to the heating. In reply to a question put by Prof. 
Foster, he said that when a cold body was introduced 
into the luminous flame soot was deposited on it. 

The President, after a formal vote of thanks to the 
Lecturer, adjourned the meeting until Thursday, March 15, 
when the following communications will be read :—(1) 
“ Note on a Method for Estimating Bismuth Volumetri- 
cally,” by Mr. M. M. P. Muir; (2) “ Note on Gardenin," 
by Dr. J. Stenhouse and Mr. C. E. Groves ; (3) “ Prepara¬ 
tion of Copper-Zinc Couples,” by Dr. J. H. Gladstone and 
Mr. A. Tribe; (4) “ On Chromium Pig-iron,” by Mr. E. 
Riley. 

PHYSICAL SOCIETY. 

March 3rd, 1877. 

Professor G. C. Foster, F.R.S., President, in the Chair. 

The following were eledted Members of the Society:— 
Mr. J. A. Fleming, Mr. P. le Neve Foster, and Mr. S. 
Hall. 

Prof. Foster showed experimentally the polarisation 
of heat-rays, employing the large Nicol’s prisms of 2§-inch 
aperture, and a thermopile surrounded by a double jacket 
and connedted with a Thomson galvanometer, as arranged 
by Mr. Latimer Clark for showing very slight indications 
to an audience. When the principal sedtions of the prisms 
were at go° to each other, only a slight movement—doubt¬ 
less due to an initial heating of one side of the pile—was 
observed ; and the amount of the defledtion was found to 
increase steadily up to about 60 divisions on the scale as 
the above angle was diminished. Prof. Foster exhibited 
the results of experiments made to determine the inten¬ 
sity of a source of heat by this means, and they were very 
concordant. 

Mr. Latimer Clark then explained the arrangement of 
the galvanometer used. The image of an arrow-head, or 
other form of index, projedted by means of a lime-light at 
the further end of the room, traverses a telescopic objeCt- 
glass about 2 ft. distant from the lamp, and falls on a square 
silvered plate of glass suspended from the needle of a Thom¬ 
son galvanometer, which is rendered steady in the ordinary 
way by a platinum spade in water. The refledted image 
then traverses the whole length of the room, and falls on 
a large scale placed in front of the audience, and, by such 
an arrangement, the instrument may be at any distance 
from the scale and yet the image will not be unduly mag¬ 
nified. A method is employed for bringing the needle 
rapidly to rest. A few thermo-eledlric couples are placed 
above the lamp-chimney, thus being kept constantly hot, 
and the terminals are united by a wire which is coiled 
several times round the galvanometer; the circuit is 
completed at the moment when this subsidiary current 
will tend to neutralise the motion of the needle. 

Prof. Guthrie incidentally mentioned that the difficulty 

experienced in separating the fibres of a cocoon-thread 
maybe obviated by boiling the thread in carbonate of pot¬ 
ash, when the natural resin is saponified and the fibres 
may be easily split. 

Mr. Wilson then explained some difficulties he has 
met with in constructing a Holtz eleCtrical machine, espe¬ 
cially with reference to the windows and armatures; and 
he exhibited two machines which he recently made, from 
one of which a spark 5 or 6 inches in length can be ob¬ 
tained : this apparatus is so arranged that it can be taken 
entirely to pieces and packed in a very moderate-sized 
case. After carefully pointing out the difference between 
an ordinary machine and the Birch machine, he proceeded 
to consider the theory of the Holtz machine, and ex¬ 
plained how he was led to construct an instrument in 
which there were no windows, the armatures being placed 
on the face of the fixed plate next to the moving plate, 
but the result was not satisfactory. He then made the 
larger machine provided with six fixed and six moving 
plates, and the windows were replaced by holes £th inch 
in diameter, traversed by short pieces of tape glued to 
the paper armatures. The initial charging of the arma¬ 
tures is effected by means of a disk of ebonite fixed to the 
main axis of the machine, whjich is lightly held by the 
fingers and caused to rotate. Electricity is thus generated, 
and points projecting towards it and communicating with 
points in the neighbourhood of the armature cause them 
to become charged ; after this electricity is generated with 
great rapidity. 

Prof. McLeod gave some details concerning the work¬ 
ing of a large Holtz machine which he drives by a turbine. 
He finds that after it has been in aCtion for nearly an hour 
a much greater force is required to work it, and he sug¬ 
gested a theory in explanation of this phenomenon. By 
keeping the machine dry, under a glass shade, reversing 
effects are entirely avoided, as well as the necessity for 
varnishing the plates. 

MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 

Ordinary Meeting, February 6, 1877. 

E. W. Binney, F.R.S., F.G.S., President, in the Chair. 

“On the Powerful Oxidising Action of Animal Charcoal 
upon Organic Matters as shown by the Analysis of the 
Drainage from a Large Heap of a Mixture of Night-soil 
and. Animal Charcoalby William Thomson, F.R.S.E. 

I had occasion some time ago to examine a sample of 
the fluid which had drained from a large heap of several 
thousands of tons of a mixture of night-soil and animal 
charcoal, which had lain for about one year or more, 
covered over with clay and pitch to prevent the rain from 
washing it away. This heap was about 7 or 8 feet in 
height,°and the drainage from the whole which could be 
collected, did not amount to more than an average of 
about 12 gallons in 24 hours. It exuded from the heap 
in minute streamlets which drained down its sides, and at 
no part of this immense collection of oxidising organic 
matter could the slightest unpleasant odour be detected. 
The liquid which drained away was mixed with a small 
amount of suspended matter, which, however, soon settled 
to the bottom, leaving a perfectly colourless solution 
which was quite free from smell, but possessed a strong 
saline taste, and when treated with hydrochloric, sul¬ 
phuric, or other acid it produced a copious efferves¬ 

cence. , , , . . 
This liquid was submitted to a very careful analysis in 

the following manner :— ... 
1. 50 c.c. of the liquid was evaporated to dryness in a 

tared platinum capsule and heated in an air-bath at 
2200 F. till it ceased to lose weight, and its weight then 
noted. 

2. This residue was then heated for some time to 
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redness to destroy and free it from any organic bodies and 
again weighed. 

3. The remaining mineral matters were then submitted 
to analysis by separation of the different salts by means 
of alcohol of different strengths to corroborate the results 
of the more exhaustive analysis. 

4. 5 c.c. of the solution were mixed with 245 c.c. of 
pure water, free from ammonia, distilled, and the free 
ammonia determined by means of “ nesslerising ” to show 
the proportion of ammonia in combination with carbonic 
acid. Pure carbonate of soda solution and pure water 
were added to the liquid remaining in the retort, and it 
was again distilled till the distillate ceased to show any 
colouration by the nessler test, and the ammonia from 
this distillate estimated by nesslerising. This operation 
would give the proportion of ammonia, which, although 
in the analysis of potable water would be termed “ free 
ammonia,” would in this case be in combination with 
hydrochloric acid. More pure water and permanganate 
of potassium were added to the solution, again remaining 
in the retort, and the liquid again boiled and the distillate 
collected with the same precautions as before, and the 
ammonia contained in it estimated. This should give an 
approximate idea of the nitrogen which is contained in 
the water, not as ammonia, but presumably in combina¬ 
tion in some organic compound. 

5. 100 c.c. of the sample were heated with a little free 
sulphuric acid, and a standard solution of potassium per¬ 
manganate added till the liquid ceased to decolourise it, 
to find the amount of oxygen required to oxidise any 
matters capable of oxidation by such means. 

The following determinations were made in the original 
water:— 
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Chlorine.—This was estimated by standard nitrate of 
silver solution. 

Sulphuric Acid was determined by the usual gravimetric 
process. 

Potash was weighed as potassium plato-chloride, the 
platinum being added after the sulphuric acid had been 
separated by baryta water, the baryta with milk of lime, 
and the lime with ammonium carbonate and a little oxalate 

Magnesia was determined and weighed as magnesium 
pyrophosphate. 

The free carbonic dioxide and that in combination with 
ammonia were estimated together by boiling 200 c.c. of 
the water in a flask and passing the distillate through a 
refrigerated apparatus and diredlly into a solution of 
barium chloride and ammonia, the resulting precipitate 
of barium carbonate was washed, dried, gently ignited, 
and weighed. 

The total quantity of carbonic acid in the water was 
determined by treating 50 c.c. of the sample with ar 
ammonia solution of barium chloride, and drying the 
resulting precipitate of barium sulphate and carbonate, 
placing it in a carbonic acid apparatus, and expelling the 
carbonic dioxide by means of sulphuric acid, and deter¬ 
mining its amount by loss. 

I may say that each result herein given was repeated 
two, three, or more times, so as to leave little or no doubt 
as to its accuracy. 

The table below gives the results of this analysis. 
The water contained a large proportion of sodium salts. 

This base, however, was not estimated diredlly, the excess 
of acids being calculated as having been combined with 
that base. 

1. Solid matter left on evaporating 4000 grs. of the sample to 
dryness and heating at 220° F. till the residue ceased to 
lose weight . 

2. Weight of residue after prolonged heating to redness 

Gra>ns- Grs. per Gall. 

111*972 = Total solid matter. 1959*510 
111*898 = Loss on ignition. 1*295 

3. Loss by treating the precipitate of barium sulphate and 
carbonate produced from 50 c.c. of the sample, with 
sulphuric acid and water in carbonic acid apparatus 

4. Weight of the gently-ignited precipitate of barium carbon¬ 
ate produced from the distillation of 200 c.c. of the sample 

5. Ammonia (NH3) obtained by distilling 5 c.c.of the sample 
with 245 c.c. of pure water and “ nesslerising ” 

6. Ammonia (NH3) by distilling the liquid left in the retort 
from No. 5 with sodium carbonate and “nesslerising”.. 

7. Ammonia (NH3) obtained by distilling the liquid left in the 
retort from No. 6 with potassium permanganate and 
“nesslerising” . 

Weight of ignited precipitate of magnesium pyrophosphate 
from 50 c.c. of the sample.. .. 

Weight of dried precipitate of potassium plato-chloride from 
25 c.c. of the sample . 

Weight of ignited precipitate of barium sulphate from 50 c.c. 
of the sample. 

50 c.c. of the sample required 27*2 c.c* of standard’silver 
nitrate solution (each c.c. of st. solution is precipitated by 
0*006306 grms. pure sodium chloride) = weight of sodium 
chloride. & 

100 c.c. of the sample required 9 c.c. standard potassium per¬ 
manganate solution. Each grm. of oxalic acid required 
550 c.c. cf the st. solution to oxidise it = weight of oxalic 
acid .. 

Grammes. 

0*2655 = Total carbonic dioxide .. .. 371*700 

2*7612 = Carbonic dioxide, free, and in 
combination with ammonia 215*995 

°*0°575 = Ammonia in combination with 
carbonic dioxide. 80*500 

o*oooio = Ammonia presumably in com¬ 
bination with hydrochloric 
acid . 1*400 

0*00003252= Nitrogen, presumably in com¬ 
bination in some organic 
compound. 0*374 

0*0928 = Magnesium. 27*964 

1*2053 = Potassium . 539*840 

1*3286 = Sulphuric anhydride .. .. 638*640 

0*17152 == Clicrine. 145*719 

0*01636 * Oxygen required to oxidise 
matters existing in the 
sample. 1*454 

Nitrates and nitrites .. .. Absent 



Chemical News, I 
March 9, 1877. j Powerful Oxidising Action of Animal Charcoal. 

A series of experiments were made as follows to decide 
how these bases and acids were combined :— 

1. Saturated solutions of pure ammonium chloride and 
potassium sulphate were prepared and mixed together, an 
excess of the chloride in each experiment being used. 
Alcohol was then added, and the resulting precipitate of 
sulphate washed with alcohol till free from chlorides. 

2. Saturated solutions of pure ammonium sulphate and 
potassium chloride were mixed together, and the resulting 
sulphate precipitates freed from chlorides, as above men¬ 
tioned. The sulphate in each of the two above-mentioned 
cases was found to be potassium sulphate. 

3. The same experiments were made with sodium 
chloride and potassium sulphate on the one hand, and 
sodium sulphate and potassium chloride on the other, and 
the resulting sulphate in both cases found to be potassium 
sulphate. ' 

4. The same experiments were made with ammonium 
sulphate and sodium chloride on the one hand, and am¬ 
monium chloride and sodium sulphate on the other. The 
resulting sulphate in both cases being sodium sulphate. 

5. The same experiment was made with sodium car¬ 
bonate and potassium sulphate on the one hand, and 
sodium sulphate and potassium carbonate on the other. 
The resulting sulphate in both cases behigpotassium sulphate 

Part of the magnesium carbonate being precipitated by 
boiling some of the liquid under examination, left no 
doubt as to the form in which it existed in the solution. 

From these data I have arranged the analysis of the 
sample of drainage liquid as follows :— 

Grains per Gallon. 
Total solid matter. ^959’5Io 
Organic matter, combined water, &c... 1-295 

Fixed saline matter . 1958-215 

The fixed saline matter is composed of— 

Magnesium carbonate. 97-874 
Sodium carbonate. 251-598 
Potassium sulphate . 1202-559 
Sodium sulphate. 153*566 
Sodium chloride. 235-311 
Nitrates and nitrites. Absent 
Loss. e . 17-307 

1958-215 

The following gives the proportions of free carbonic 
dioxide and volatile saline manners :— 

Grains per Gallon. 
Free carbonic dioxide. 17-110 
Ammonium sesqui-carbonate .. 279-380 
Ammonium chloride . .. 4-406 
Nitrogen, presumably existing in com¬ 

bination in some organic compound 0-370 
Oxygen required by potassium perman¬ 

ganate test. 1-454 

There are many remarkable points about this drainage 
water. 

First.—Although it comes diredtly filtering from what 
originally was most noxious organic matter, it is un¬ 
doubtedly free from any of those substances, of which 
albumen may be taken as a type. 

Second.—That all these organic matters have been 
practically completely decomposed by oxidation into car¬ 
bonic acid, water, and ammonia, and the drainage re¬ 
mains charged with enormous quantities of these products. 
An idea of the quantity of carbonic dioxide present may 
be had by saying that 100 c.c. of the water contains 
268*54 c-c* °f this gas when measured at o° C. and under 
a pressure of 760 m.m. of mercury. 

Third.—That, although the oxidation of the organic 
matter had been so complete, yet the water was free from 
any trace of nitrates or nitrites. 

Fourth.—That the water was free from any trace of 
ime or phosphoric acid, but contained a comparatively 
arge proportion of magnesium carbonate, which was kept 
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in solution by the ammonium salts and free carbonic acid; 
the presence of this magnesium salt would no doubt ac¬ 
count for the absence of phosphoric acid. 

Fifth.—The sediment and solution are practically free 
from baCteria or other animalcule. 

Sixth.—That when the residue from a large proportion 
of the water is heated to redness it produces no charring 
or smell. 

It might be interesting here to compare a few of the 
results of this analysis with those from a water which I 
collected about the same time which drained during a 
heavy rain from decomposing animal matter, principally 
butchers’ offal, which had not been treated with charcoal. 
It contained— 

Drainage from Animal Matter without Charcoal. 
Grains per Gallon. 

Total solid matter left on evaporating to 
dryness and heating at 220° F. till it 
ceased to lose weight.272-335 

Matter lost by prolonged heating to 
redness. 118-475 

Saline matter. 153-860 

Free ammonia. 15*447 
Chlorine. 13*394 
Oxygen required by potassium perman¬ 

ganate test. 85-629 

When the dry residue was heated to redness it emitted 
a very bad smell at first, and afterwards the smell of 
burning hair. 

Microscopic examination showed abundance of animal- 
culae swimming about in all directions. 

The charcoal with which the night-soil had been mixed 
deserves some notice. It was that produced in the manu¬ 
facture of prussiate of potash by the charring of animal 
refuse, such as hoofs, hair, leather, woollen rags, &c., so 
that, although it is really “animal charcoal,” it differs 
very much from the substance usually known under that 
name, viz., that obtained by heating bones to a red heat 
in closed vessels. It appears to have a powerful effect in 
absorbing and oxidising noxious gases, probably greater 
than any other species of charcoal. I have read an 
interesting leCture, given by Dr. Stenhouse, of London, 
many years ago, which was kindly placed in my hands 
by our worthy President, Mr. Binney. He made some 
experiments to decide the value of different charcoals, 
and came to the conclusion that animal, more properly 
speaking bone charcoal, was best adapted for absorbing 
colour from liquids, but wood charcoal was best adapted 
for absorbing noxious gases ; he, however, draws a distinCt 
line between the capabilities of a charcoal to simply 
absorb, on the one hand, and to absorb and then oxidise 
or decompose noxious gases on the other; but he does 
not mention the results of any experiments made with 
the charcoal under consideration. The following analysis 
of this substance was made and given to me by Mr. 
Spiegel, of Oldham :— 

Water. 
Organic and volatile matters 
Carbon . 
Sand and insoluble matter . 
Oxide of iron and alumina . 
Lime. 
Magnesia. 
Sulphuric acid .. . 
Potash. 
Soda. 
Ferrocyanic acid . 
Traces of phosphoric acid, carbonic acid, 

and loss .. . 

ioo-ooo 

* Containing nitrogen = ammonia i"035 
f Existing as Prussian blue. 

Per cent, 
30-510 
4-52° 

22-790 
16-300 
I2‘66o 
2-110 
0-500 

5'33° 
3'ir7 
0*759 
0*315! 

1*059 
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In conclusion I have to thank Mr. Ralph Clifton, of 
Stockport, for the care and manipulative skill which he 
has shown in making the analysis of the sample of 
drainage water. 

DEUTSCHE CHEMISCHE GESELLSCHAFT, 
BERLIN. 

February 26th, 1877. 

Prof. A. W. Hofmann, F.R.S., Vice-President, in the 
Chair. 

Prof. C. Liebermann and F. Schwarzer described some 
“ Additive Compounds derived from Anthracen and the 
Halogens.'" These additive compounds crystallise well, 
and are colourless, while the substituted halogen de¬ 
rivatives are coloured. Dichloro-anthracen-dibromide, 
Ci4HsCl2Br2, crystallises in long needles, and yields upon 
heating hydrobromic acid, dichloro-bromo-anthracen, 
Ci4H7Cl2Br, and dichloro-dibromo-anthracen,— 

Ci8H6C32Br2. 

Dichloro-anthracen-dichloride, C^HgCUCU, is obtained 
by leading chlorine through a solution of anthracen in 
chloroform. The colourless crystals possess strong doubly 
refractive properties, and easily decompose with the forma¬ 
tion of HC1. By melting fine crystals of trichloro-an- 
thracen, CI4H7C13, are obtained. Treatment with alcoholic 
potash does not yield KC1 and CI4H7C13, as might be 
expected, but changes the compound quantitatively into 
anthraquinon. 

Dr. Biedermann remarked that in the course of recent 
experiments he had been unable to obtain similar crystal¬ 
line addition compounds from phenanthen. 

F. Tiemann aad B. Mendelsohn described some 
“ Derivatives of Vanillic Acid ” isomeric with the acids 
obtained from narcotin by oxidation. Aldehydo-vanillic 
acid, C6H2(COOH)(OCH3)(OH)(COH), was changed by 
treatment with CH3I into— 

C6H2(COOH)(OCH3)(OCH3)(COH), 

isomeric with opianic acid, and this body by oxidation 
into— 

C6H2(COOH)(OCH3)(OCH3)(COOH), 

isomeric with hemipinic acid. The new isopianic acid 
differs from opianic acid (melting-point 140°) in melting 
at 208°, yielding the peculiar reactions of derivatives of sa¬ 
licylic acid, and not producing meconin by oxidation. 
The iso-hemipinic acid mel s at 246°, 66° above hemi¬ 
pinic acid. This difference in the isomers prepared syn¬ 
thetically from vanillic acid and those obtained from 
narcotin is in full harmony with the researches of Beckett 
and Wright (Journ. Client. Soc., March, 1876) upon the 
structure of opianic acid and hemipinic acid, as well as 
with those of the authors upon the structure of vanillic 
acid. They regard the arrangement of the substituted 
groups, COOH.OCH3.OCH3.COOH—1, 3, 4, 5—as con¬ 
sistent with all the reactions of the new compounds. 

W. Klobukowski has obtained “ Penta-brom-azo- 
naphthalinC20HqBr5N2, by the action of bromine upon 
azo-naphthalin in the presence of iodine. Bromine alone 
produces easily decomposed compounds. The new com¬ 
pound is insoluble in most solvents, and is deposited upon 
sublimation in the form of orange-coloured needles, not 
melting under 320°. It is obtained also by heating azo- 
naphthalin with an excess of bromine at a temperature of 
260°. The azo-naphthalin used was obtained by the dis¬ 
tillation of nitro-naphthalin with zinc-dust. The author 
finds the best solvent for purposes of crystallisation to be 
glacial acetic acid containing a few drops of fuming nitric 
acid. Experiments upon azo-naphthalin with fuming 
nitric acid alone, and in combination with sulphuric acid, 
gave no satisfactory results. 

A. Michael and S. Gabriel describe a “ Phthalyl- 
Acetic Acid ” obtained by the action of acetic anhydride 

and anhydrous acetate of sodium upon phthalic anhy¬ 
dride. The reaction is as follows :— 

C6H4(C0)20 + (CH3.C0)20 = 
= C6H4(CO)2.CH.COOH + CH3COOH. 

The mixrure is heated together for nearly an hour, and 
then treated with warm water. The yellow crystals of 
the new acid, which separate out on cooling, are insoluble 
in pure water, easily crystallised from alcohol, and melt 
at 2410, under partial decomposition. 

Prof. A. W. Hofmann points out the existence of a 
series of “ Guanidin Sulpho-Acidsthe formation of 
which is analogous to that of the bases from which the 
guanidins are obtained. The reaction was particularly 
illustrated with diphcnyl-guanidin. When this is sub¬ 
mitted to the aCtion of water or dilute acids the following 
decomposition takes place :— 

C(C6H5)2H3N3 + 2H20 = C02 + 2C6H ^N H2 + NH2. 

In the presence of concentrated H2S04 the aniline is 
c inverted at once into sulphanilic acid, CgH4(HS03)NH2. 
By exposing the mixture of diphenyl-guanidin and H2^04 
to a moderate heat no C02 is evolved, and the guanidin 
disappears in the liquid, from which a new sulpho.acid. 
C(C6H4S03H)2H3N3, is obtained. The Ba, Pb, and Ag 
salts were described. Other guanidins were found to 
exhibit a perfectly analogous deportment. Experiments 
have been especially made with triphenyl-guanidin and 
the base obtained by the aCtion of CC14 upon aniline. 

In a late communication to the Society (Chem. News, 

vol. xxxv., p. 85) A, Kern stated that mcnomethyl-aniline 
was not formed by the aCtion of CH3I on C6H5NH2, and 
doubted the existence of the compound on strength of 
his experimenis. Prof. Hofmann read in this connection 
a paper from P. Hepp, '* On Mono-methyl Aniline,” which 
he has obtained by submitting the sodium derivative of 
acetanilid to the aCtion of iodide of methyl. The com¬ 
pound thus prepared possesses exactly the same proper¬ 
ties (boiling at 192°, &c.) which Prof. Hofmann has 
observed in mono-methyl aniline separated in large quan¬ 
tities from commercial aniline by the aCtion of chloride of 
acetyl. 

The following communications have been received from 
non-resident members :— 

V. Meyer, “ On the Molecular Constitution of Ammo• 
nium Chloride.” A. Ladenburg has recently defended 
the theory of the trivalence of nitrogen, and the correct¬ 
ness of the formula NH3.HCI, by a comparison of the 
two bodies N(C3H5)3C7H7I and NC7H7(C2H5)2C2H5I, 
obtained respectively lrom triethylamin with benzyl-iodide, 
and benzyl-diethyl amine with ethyl-iodiae. These two 
bodies he regarded as essentially different, the first by 
treatment with HI yielding C7II7I; the latter, not Meyer, 
has repeated the experiments, and found the two bodies 
to be identical. The separation of C7H7I, in the one 
case, he considers to be due to the presence of small por¬ 
tions of (C7H7)2(C2H5)2NI, which is always formed in the 
process, and loses benzyl iodide easily ; and he regards 
the two bodies as additional proofs for the formula NH4C1 
of the typical ammonium chloride. 

A. Behr has examined “ The Organic Acids present in 
the Juice of the Sugar-Cane.” In addition to malic acid 
and oxalic acid, the only two acids previously detected, he 
has found aconitic acid, forming O'lqg per cent of the crude 
melago sugar obtained by simply boiling the juice of the 
sugar-cane. It is separated out in a pure st. te by treat¬ 
ment with acetate of lead and H2S, followed by repeated 
crystallisations in the form of the ammonium salt. The 
turbidity of the aqueous solution of melago sugar was 
found to be due to the presence of aconate of lime, and 
simply by treatment with water large quantities of the acid 
can be obtained. Aconitic acid, CgHsOg, appears to bear 
the same relation to the juice of the sugar-cane that 
citric acid—also a hexacarbon acid—does to the juice of 
the sugar-beet. The melting-point of the author’s acid 
being 1720, and that given in chemical works being 140*, 
he was led to investigate this subject, and found the 
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melting-point of aconitic acid various, according to the 
method of preparation, but that in all cases it lies 
near 170°. 

A. Christomanos, “On Chromic Iron Ore.” The for¬ 
mula of Kammelsberg, R304 = Fe0,Cr203, has been found 
correct for most specimens occurring in Greece. Other 
proportions have, however, been found—Cr203 : FeO, 1 : 1, 
1:2, 2:3, 3:2. 

T. Haver Droeze contributes an extensive array of 
experiments “ On the Solubility of Gypsum in Water and 
Various Saline Solutions.” The results obtained with 
water coincide more closely with those published by 
Marignac than with those of other observers. Gypsum is, 
in general, more soluble in saline solutions than in water. 
In a solution of MgS04 it is, however, completely in¬ 
soluble. 

O. N. Witt describes his discovery of the “ Chrysoidin,” 
lately investigated by A. W. Hofmann (Chemical News, 
vol. xxxv., p. 64). 

R. Anschutz finds that by the “ Action of Acetyl- 
Chloride upon Dibasic Acids,” instead of mixed anhydrides, 
acetic acid and the anhydride of the acid used are formed. 

R. Anschutz and G. Schultz, “Action of Sodium 
Amalgam upon Pheuanthren-quinon.” By the adtion ot 
hydrogen in statu nascendi on an alcoholic solution of 
phenanthren-quinon, reduction and oxidation take place at 
the same time, forming diphenyl-carbonic acid,— 

COOH.C6H4-C6H4COOH. 
H. Beckerts and R. Otto, “ A Simple Method of Pre¬ 

paring Propionic Acid from Propionitril.” This consists 
in treating propionitril at ioo° with three times its weight 
of a mixture of 3 vols. H2S04 and 2 vols. FI20. At the 
expiration of about two hours the reaction is ended, and 
the nitril changed almost quantitatively into propionic 
acid, which forms the upper layer of the liquid, and can 
easily be separated and purified. The method is preferable 
to that of treatment with HKO, &c., hitherto in use, on 
account of its rapidity, and it can be used for the produc¬ 
tion from their nitriles of such acids as cannot exist in an 
alkaline liquid. 

“ On Solid Dichloro-propionitril.” The authors have 
previously expressed the opinion that the solid dichloro- 
propionitril formed contemporaneously with the liquid 
a-dichloro-propionitril by the adtion of chlorine upon pro¬ 
pionitril is a polymeric modification of the a compound. 
This assumption is supported by two experiments. If 
the solid dichloro-propionitril is heated with dilute H2S04 
it changes almost entirely into the liquid form. The pro¬ 
portion of the solid compound obtained in the joint pre¬ 
paration of the two is heightened by decreasing the tem¬ 
perature. 

“ On the Preparation of Monochloracrylic Acid and 
Pyro-racemic Acid from a-Dichloro-propionic Acid.” The 
silver salt of the latter yields, upon heating with water, 
a solution of monochloracrylic acid,— 

C3H3Cl2Ag02 = C3H3C1024-AgCl, 
If Ag20 or Ag2C03 be added to this solution in the 
proportion of £ mol. to 1 mol. of the acid silver mono- 
chloracrylate is formed, and this upon heating yields pyro- 
racemic acid, C3H2ClAg02 + H20 = AgCl + C3H403. This 
acid is also obtained diredtly from a-dichloro-propionic 
acid, C3H4C12024- Ag2C03 = C3H403 4-2AgCl -j-C02. 

C. Bottinger, “On the Dry Distillation of Glycerinic 
Acid.” Pyro-racemic acid is obtained in such very small 
quantities by this operation that the reaction cannot be 
used to explain the structural formula of the acid. A new 
acid, C4H503, melting at 83°, and possessing striking 
crystalline properties, was found in small quantities in the 
distillate. 

“ On Indigo.” In the preparation of anthranilic acid 
from indigo formic acid was found to be the only other 
well characterised body yielded by the reaction, in accord¬ 
ance with the formula— 

. C8H5N0 + 04-2H20 = C7H5(NH2)02-FCH202. 
As this would tend to show that the eighth carbon atom 
in indigo is joined to hydrogen, the authors regard the 

103 

reaction as being in favour of the following formula for 
indigo :— 

cs<Cn^ch- 

Ortho-amido-benzoic aldehyd and formic acid,— 
C6H4(NH2)(COH) and CH202, 

could then be regarded as the most probable generators of 
indigo. 

F. Beilstein and A. Kurbatow, “ On the Chlorine 
Derivatives of Benzene.” The authors have succeeded in 
obtaining the third isomeric trichloro-benzene, and the 
third isomeric tetrachloro-benzene wanting to complete 
the list of all possible chlorine derivatives of benzene 
according to the theory of Kekule. Trichloro-benzene 
(r, 2, 3) is obtained by the aCtion of ethyl-nitrite on 
p-m-o-trichlor-aniline (melting-point 6y’f). It crystallises 
in large laminae from alcohol, melts at 540, and boils at 
2ig°. The nitro-derivative, C6H2C13N02 (1, 2, 3, 4), crys¬ 
tallises in lustrous needles, melts at 56°, and yields by 
reduction the original trichloraniline. Tetrachloro-benzene 
(1,2, 3, 4) is obtained from the above-mentioned trichlor¬ 
aniline by replacing the amido group by a chlorine atom. 
It crystallises in needles, melts at 46°, and boils at 2450 to 
2530. The nitro-compound is changed by reduction into 
tetrachlor-aniline, melting at 1180. 

J. Stenhouse and C. E. Groves, “ On Dinitroso- 
orcin and Dinitro-orcin,” (See Chem. News, vol. xxxv., 

P-35-) . . 
A. Fitz describes an extensive series of experiments 

“ On Schizomycetic Fermentation.” A trace of this ferment 
causes in dilute aqueous solutions of glycerin, in the pre¬ 
sence of CaC03 at 40°, a vigorous fermentation, producing 
chiefly, besides C02 and PI20, ethyl-alcohol, normal butyl- 
alcohol, normal butyric acid, and caproic acid. Sulphate 
and phosphate of ammonia were found to give good results 
as sources of nitrogenous nourishment. By use of pepsin 
for this purpose a volatile base of the picolin series was 
obtained in small quantities. Mannite yields by the same 
fermentation normal butyl alcohol, normal butyric acid, 
and small quantities of succinic acid. Dextrin and starch 
yield with this process small quantities of alcohol. 

CORRESPONDENCE. 

CHEMICAL ANALYSIS FOR THE LOCAL 
GOVERNMENT BOARD, 

To the Editor of the Chemical News. 

Sir,—The Local Government Board has recently commu¬ 
nicated to the Town Clerk of a northern town that when 
it engages a chemist to make an analysis of water it pays 
him three guineas for the analysis ; the analyses concern¬ 
ing which this communication was made being of a very 
elaborate kind, viz., complete analyses of the mineral 
matter in the water, in addition to the routine work 
such analyses as chemists usually charge ten guineas for. 

I trouble you with this letter in order that chemists may 
be warned that, unless they exadt their fees beforehand, 
they will run great risk of being defrauded by the Lo;al 
Government Board of that to which they are justly en¬ 
titled.—I am, &c., 

J. Alfred Wanklyn. 

March 7, 1877. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Comptes Rendus Hebdomadaires des Seances, de VAcade'mie 
des Sciences. No. 8, February 19, 1877. 

Remarks by M. Chevreul in reference to a Paper 
on the Phosphorescence of Organic Bodies by M. 
B. Radziszewski,—-The author calls attention to his 

Chemical Notices from Foreign Sources. 
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memoir On the Simultaneous Adtion of Gaseous Oxygen 
and of Alkalies upon a Great Number of Organic Bodies,” 
read before the Academy of Sciences August 23, 1824. * 

Manufacture of Carbon Conductors for the Electric 
Light.—M. F. Carre.—The author saturates charcoal 
with solutions of certain salts, and finds that potash and 
soda double the length of the electric arc, and augment 
the light in the proportion of 1 to 1-25. Lime, magnesia, 
and strontia increase the light to 1-30 to 1-50; iron and 
manganese to 1*60 to 1*70. Boracic acid increases the 
durability of the carbon, but does not improve the light. 
The saturation of pure regularly porous charcoal with°the 
solutions of different bodies is a convenient and economi¬ 
cal method of producing their spedtra, but it is preferable 
to mix the simple bodies with compound carbons. 

Detection and Determination of the Principal 
Colouring Matters employed in the Sophistication of 
Wines. M. G. Chancel.—The author takes 10 c.c. of 
wine, and adds 3 c.c. of a dilute solution of subacetate of 
lead, allowing the mixture to subside for a few minutes to 
make sure that the precipitation is complete. If this is 
not the case a slight excess of the reagent is added. After 
stirring and heating for a few moments it is thrown on a 
very small filter, the filtrate colledted in a test-tube, and 
the precipitate washed three or four times in hot water. 
It the filtrate is coloured magenta is present, and may be 
sought for by the aid of the spedtroscope. But if the wine 
contains a mere trace of this colour it is retained in the 
precipitate, and is sought for in the manner diredted below. 
1 o discover the colouring matters which may be contained 
in the plumbic precipitate, it is treated upon the filter with 
a few c.c. of a solution of carbonate of potassa (2 narts of 
the dry salt to 100 of water), taking care to repass the 
same solution several times through the precipitate. Any 
magenta piesent is thus extracted, along with carminamic 
(ammomacal cochineal) and sulphindigotic acid. The 
colouring matters cf logwood and of alkanet remain undis¬ 
solved. With a genuine wine the alkaline liquid takes a 
very faint yellow or greenish yellow tint. For the detec¬ 
tion of magenta the filtrate is mixed with a few drops of 
acetic acid, and it is then shaken up with amylic alcohol. 
I he magenta dissolves in this alcohol with a fine rose 
tint, and its presence is proved by spedtroscopic examina¬ 
tion. Carminamic and sulphindigotic acids remain in the 
aqueous solution, and are decanted off. A couple of drops 
of sulphuric acid are added, and the mixture is again 
shaken up with amylic alcohol, which now dissolves the 
ammomacal cochineal. It may be detedted by the spedtro¬ 
scope. The sulphindigotic acid remains undissolved in 

e amylic alcohol, and may be found in the blue aqueous 
residual liquor by means of the spedtroscope. Logwood 
is most conveniently sought for in afresh portion of the 
wine by digestion with a little precipitated carbonate of 
lime, adding a few drops of lime-water, and filtering. In 
a natural wine the filtrate has a faint greenish yellow 

hu^ lf loSw°od is present it takes a fine red shade, 
and the absorption-bands of logwood may be detedted with 
the spedtroscope. On treating the lead precipitate above 

wafpr°nefi ?l!th 30 alkalme sulphide, washing with boiling 
nrMPnt ^^hfVrSaut,ng W’th alcoho1’ in which alkanet, if 
present, is detedted by spedtroscopic examination. 

°r Alkaline Sulphocyanides on the Hydro- 
chlorates of the Alkalies of the Fatty Series.—P. De 

evarfide^nd d°u,ble dec0mPosition between sulpho- 
cuHr hyK-r°uChl0rate of an,line determines a mole- 
cular change which gives rise to sulph-urea. 

Action of Electrolytic Oxygen upon Glycol.—M. A. 
Renard.—Not suited for abstradtion. 

Localisation of Copper in the'Organism after In¬ 
gestion of a Salt of this Metal.—M. Rabuteau.—In this 
case a woman in the course of 122 days had taken 43 grms 
of ammomacal sulphate of copper. Three months after 
the last dose she died of rapid tuberculosis. The liver 
weignng 1474 grms., contained only 23*95 centigrms. 

Buds of the Vine as a Material for Paper Making- 
M. Boutin.—An industrial suggestion. 
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MEETINGS FOR THE WEEK. 

Monday, 12th.—London Institution, 5. 
- Medical, 8. 
-London Institution, 5. 
-Society of Arts, 8. (Cantor Leftures). " Chemistry 

of Gas Manufacture,” A. Vernon Harcourt, F.R.S. 
1 uesday, 13th.—Royal Institution, 3. „Prof. Garrod, “ On the Human 

Form: its Structure in Relation to its Contour.” 
-Civil Engineers, 8. 
-Photographic, 8. 

Society of Arts, 8, “ Our Commercial Relations with 
West Ahica, and their Effects upon Civilisation,” 
by James Irvine. 

Wednesday, 14th. Society of Arts, 8. ‘‘The Treatment of Town 
Refuse and Sewage,” Prof. Ansted, F.R.S. 

Thursday, 15th.—Royal, 8.30. 
- Royal Institution, 3. Dr. W. Pole, “ Theory of 

Music.” 
Chemical, 8. “ Note on a Method of Estimating 

Bismuth Volumetrically,” by M. M. P. Muir. 
“ Note on Gardenine,” by Dr. Stenhouse and 
Mr. Groves. “Preparation of Copper-Zinc 
Couples,” by Dr. GHdstoue and Mr. Tribe. “ On 
Chromium Pig-Iron,” by E. Riley. 

- London Institution, 7. 
- Royal Society Club, 6.30. 
-Society of Arts, 8. (Indian Seftionh “ The Native 

Indian Press,” Dr. G. Birdwood, C.S.I. 
triday, i6tb.—Royal Institution, 9. “ Armenia and Ararat,” Dr. T. 

Bryce. J 
Saturday, 17th.—Royal Institution, 3. Prof. H. Morley on “ French 

Revolution and English Literature.” 
Physical, 3. “ On some Points which have a Bear¬ 

ing on the Theory of the Photographic Image,” 
by Capt. Abney, F.R.S. “ On a Modification of 
Mance’s Method of Measuring the Resistance of 
Batteries, &c.” by O. J. Lodge, B.Sc. “Certain 
Experiments with a large Induction Coil,” by W. 

_ Spottiswoode, F.R.S. 

THE FOURTH EDITION OF MITCHELL’S ASSAYING. 

In 1 vol., 8vo., with 199 Woodcuts, price 31s. 6d. 

A MANUAL of PRACTICAL ASSAYING. 
Ly John Mitchell, F.C.S. Fourth Edition, in which are in¬ 

corporated all the recent valuable improvements in Assaying made in 
tnis country and abroad ; including Volumetric and Colorimetric 
Assays, and the Blowpipe Assays. Edited and for the most part re¬ 
written by William Crookes, F.R.S., &c. 

ij16 Edition of Mitchell’s well-known work is calculated 
to add to Mr. Crookes’s high reputation as an analytical chemist, 
i ne work, as it now stands, may safely be taken as a guide by buyers 
ot ores, by assayers, and by all persons engaged in the industry of 
chemical manufacture.”—Alining Jouvncil. 

_ London: LONGMANS and Co. 

Now ready, i8mo., cloth, is. 

A PRIMER OF CHEMISTRY, including 
. , Analysis. By Arthur Vacher, Editor of “Fresenius’s Che¬ 

mical Analysis.” 

J. and A. CHURCHILL, New Burlington Street. 

Qouth London School of Pharmacy, 325, Ken- 
nington Road. Managing Director, Dr. MU TER. 

Daily Lectures on the following subjects:— 

Chemistry. Materia Medica. 
Botany. Pharmacy. 

Physics. Classics. 

The School has accommodation for 120 Students, and contains an 
excellent Museum and a very completely fitted Chemical Laboratory 
tor 50 Junior and 20 Senior Pupils, with water and gas at every working 
Dench. b 

,,Fo,r.,a1' particulars, enclose a stamped envelope to the Secretary, 
Mr. W. Baxter at his otiice, Central Public Laboratory, Kennington 
Cross, London, S.E. & 

A/TANCHESTER CORPORATION GAS- 
EV-L VVORKS.-TO TAR DISTILLERS AND OTHERS-The 
Gas Committee are prepared to RECEIVE TENDEkS for the 
Purchase of the Whole or Portion of the GAS-TAR to be produced at 
their Gaythorn and Rochdale Road Works for the term of one or more 
yoaIS’ ^,may , aSreed uP°n> commencing on the 1st day of March, 
1078. The total quantity that will be produced during the first year is 
estimated at 15,000 tons or thereabouts. Sealed tenders, addressed to 
urn airman Gas Committee, Town Hall, and endorsed 

1 ender for Gas-lar, must be delivered at this office on or before 
the 20th day of March next. 1 he Committee do not bind themselves 
to accept the highest or any tender.—Further particulars as to con- 
ditions ot contract and forms of tender may be oblained on application 
to Mr. Jackson, at the Gas Office.—By order of the Gas Committee. 

r ncc. m , JOSEPH HERON, Town Clerk. 
Gas Office, Town Hall, Manchest ir, 27th January, x8yf. 
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ON THE ESTIMATION OF CHROMIUM 

CHROMATE OF IRON (Fe0.Cr203). 

By SERGIUS KERN, St. Petersburg. 

IN 

Chromium compounds are much employed in the arts as 
pigments possessing bright colours. The chief ore from 
which chromium compounds are obtained is chrome 
ironstone or chromate of iron. This ore is analysed in 
nearly all cases by Dr. Clark’s titration method, giving 
very accurate results. A quick method used by me for 
the estimation of chromium also gives good results, and 
may be thus described0-5 grm. of well-washed powdered 
mineral is fused with acid potassium sulphate (KHS04); 
the resulting mass is powdered and dissolved in nitric 
acid with the addition of a small quantity of potassium 
chlorate. The solution is filtered from the silica and 
other insoluble matter, and ammonium disulphide (NH4HS) 
is next added in order to precipitate the iron in the form 
of sulphide, and the chromium in the form of hydrated 
chromium oxide. The precipitate is filtered from the 
liquor, dried, and ignited till all the fused mass shines with 
a bright white light. The resulting mass is powdered and 
dissolved in strong hydrochloric acid. The iron compound 
dissolves, leaving the anhydrous chromium oxide in the 
form of a precipitate, which is washed, dried, and weighed. 

The following experiments were made in order to know 
the accuracy of this method :— 

1. Estimation of Chromium by Titration.—0*5 grm. of 
iron chromate (No. I.) gave 0*320 grm. of Cr203, equal to 
20*6 per cent of Cr ; 0*5 grm. of iron chromate (No. II.) gave 
0*200 grm. of Cr203, equal to 12*8 per cent of Cr ; 0*5 grm. 
of iron chromate (No. III.) gave 0*080 grm. of Cr203, equal 
to 5*2 per cent of Cr. 

2. Estimation of Chromium by the Method Mentioned 
above.—0 5 grm. of iron chromate (No. I.) gave 0*319 grm. of 
Cr203, equal to 20*5 per of Cr ; 0*5 grm. of iron chromate 
(No. II.) gave 0*199 grm- of Cr203, equal to 12*8 per cent of 
Cr; 0*5 grm. of iron chromate (No. HI.) gave 0*076 grm. of 
Cr203, equal to 4*8g per cent of Cr. 

These experiments prove that in some cases the method 
proposed may be used in analysing the iron chromate. 

Obouchoff Steel Works, St. Petersburg. 

By means of a lens we projed on the slit of the spec 
troscope the image of the flame. We then see two 
spedra one above the other; the lower one is produced 
by the light of the blue surface, and all the rays which 
compose it are cut off exadly at the same height • the 

er is produced by the flame, properly speaking and the 
rays which are peculiar to it encroach on the lower sPec- 
trum by reason of the form of this flame. P 

When the apparatus is worked empty, the lower snec- 
trum shows brilliantly the rays of carbon. If a solution 

observed^ °Thehmm 18 PulXerised’the Allowing fads are 
vivia Cda ^hfr.uPPer spedrum shows a red ray, very 
vivid and a feeble ray in the orange. The first appears 
equally brilliant in all its height; the other, at tlnfpoint 
wheie it penetrates into the lower spedrum, becomes 

blueerIwd'nfBtbSld?^the Iower spedrum shows clearly a 
0fL.he eltdnc sPea:rum)> which terminates at 

jv ame heig^t as the rays of carbon, and is wanting in 

meetalPsP:-SP rUm* We ^ theSe charatos with other 

Sulphate of Thallium.—It gives its charaderistic green 

iroa^edrumdlStmdlly Pea^atinf the 

Chloride of Calcium.—The upper spedrum is deprived 
of the rays peculiar to the undecomposed chloride The 

spedrum!8 Stl'engthened a little ia Penetrating the iecond 

Chloride of Strontium.—The upper spedrum offers 
nothing in particular; the lower shows three faint blue 
rays, which belong to the eledric spedrum of strontium. 

Chloride of Barium.—The rays and bands of the upper 
spedrum are strengthened on penetrating the other, espe¬ 
cially the brilliant green ray. F 

Chloride of Manganese.—The upper spedrum shows 
traces of the rays a and y of the eledric spedrum * this 
atter is more visible when the flame is oxidising * Thl 
ower spedrum gives brilliantly the ray a quite “near to 

the green ray of carbon. This ray is triple in the eledr r 
spedrum; Ihaveonlybeen able to see one of its components 
the other no doubt being confounded with the carbon rav 
Of these two components, the most brilliant is as much so 
as the carbon ray ; and as it is very near, we may ascer° 
tain that they have exadly the same height. The rav 
is not strengthened in the lower spedrum. 7 7 

Chloride of Iron.—The flame is very luminous, of a 
greenish yellow. The upper spedrum is formed by two 
bands and fine rays, very numerous, on a continuous 
gr°und The lower spedrum shows three groups of ravs 
very visible which correspond to the groups of the eledric 
spedrum (3 and £ between green and blue, and y in the 
violet. x UiC 

RESEARCHES ON THE SPECTRA OF METALS 

AT THE BASE OF FLAMES. 

By M. GOUY. 

It is known that a flame produced by a mixture of coal- 
gas and air in suitable proportions, so as to burn without 
the aid of the external air, has for abase an interior cone, 
on the surface of which combustion begins. This surface 
is brilliant, of a blue or green colour, and gives the spec¬ 
trum of carbon. The experiments that I have to report 
show that this same surface gives a spedrum very different 
from that of the flame of which it forms the base, when 
the combustible mixture holds in suspension saline pow¬ 
ders. The solutions are pulverised by a jet of compressed 
air; the air charged with spray enters a regulator, where 
also arrives coal-gas, and from whence issues a mixture 
of constant composition. 1 his mixture enters a vertical 
tube, of 19 m.m. in diameter, capped with a gauze of iron- 
wire, above which it burns with a conical flame of from 6 to 
8 c.m. I he height or the interior cone varies from 3 or 
4 c.m, to scrOj and the flame may b® rendered oxidising 
er reducing at pleasure) 

Chloride of Cobalt.—The flame much resembles the 
former. The upper spedrum is formed by a very bright- 
continuous illumination; the lower shows three faint 

3£d"c spedrom. “d ^ ™kt' * ^ 

Chloride of Zinc. Nothing but faint continuous illu 
mination in the upper spedrum ; the lower shows the 
violet ray a of the eledric spedrum very distind 

Chloride of Cadmium. Nothing in the upper s*pedrum • 
the other gives a faint violet ray, (3 of th/ eledric 

Nitrate of Manganese.—The upper spedrum has nothing 
in particular; .the lower shows a group of three faint violet 
rays, a of the eledric spedrum. 

Nitrate of Copper.—The upper spedrum shows several 
bands; one of them, ,n the red, is notably strengthened 
in the lower spedrum. & 

Nitrate of Lead.—Nothing in the upper spedrum • the 
other gives a very visible ray in the extreme violet’ a of 
the eledric spedrum. 

Nitrate of Silver.—Nothing in the upper spedrum • the 
other shows two very marked rays, « and 8 of the eledric 
spedrum. * 

Chloride of Platmmt.—The flame its of a bluish white i 
it Illuminates as well gs a candle, The upper spedrum 
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shows a vivid continuous light, with some faint bands and 
rays. The lower spedrum does not resemble the eledric 
spedtrum ; it is formed by a beautiful series of very bril¬ 
liant bands, fading away on the side of the red, and 
sharply defined at the other extremity ; we also see some 
more faint rays. 

Amongst the other metals some have not been submit¬ 
ted to the experiment, and others have not given very 
definite results. 

The spedtra which we have just been describing have 
been observed with flames slightly reducing. In charging 
the flame with gas the interior cone grows longer, and its 
spedtrum becomes less brilliant without changing its 
nature. With a large excess of air the cone changes its 
form, and is divided into violet points, sometimes very 
high; at this moment the carbon rays disappear, except 
that of the violet; they are replaced by a continuous 
ground, upon which are detached faint metallic rays. 
The flame, properly speaking, is almost invisible, and 
shows hardly any trace of the sodium ray, but it becomes 
visible and is coloured green when it contains copper. 

To sum up, we see that the base of the flame gives, at 
a very small height, a spedtrum which approaches the 
eledlric spedtrum of the same metal; I propose to extend 
these researches to other flames. I shall remark, in con¬ 
cluding, that in ordinary spedtral analysis we see a mixture 
of the two spedtra of the cone and the flame : the relative 
intensity of the rays must therefore change according to 
the part of the flame which we examine, [as M. Lecoq de 
Boisbaudran had observed for chloride of manganese.— 
Comptcs Rcndus. 

SCHEELE’S GREEN : 

ITS COMPOSITION AS USUALLY PREPARED 
and some experiments upon 

ARSENITE OF COPPER.* 

By S. P. SHARPLES, S.B. 

(Concluded from p. 92.) 

Experiment No. 6. 
Molecules. 

Copper sulphate.'6 
Sodic carbonate.3 
Arsenic trioxide. 1 

The filtrate was blue and acid ; the precipitate gave :— 

Analysis No. XL 
Per cents. Atomic Ratios. 

Copper oxide.6o-8o y’66 
Arsenic trioxide. I4'53 °'73 
Sulphur trioxide .. .. i3‘34 r67 
Water. 11-11 G‘iy 

This corresponds with a mixture of tribasic arsenite 
and sulphate, with a little excess of copper oxide. 

To the blue filtrate from the above, three molecules 
more of sodic carbonate were added, the filtrate was faint 
yellow, and free from copper, but contained arsenic ; the 
precipitate contained a little carbonate. 

Analysis No. XII. 
Per cents. Atomic Ratios, 

Copper oxide .5671 7-14 
Arsenic trioxide. 28-62 1-44 
Sulphur trioxide .. .. 1-59 0-20 

Water. 9"50 5’28 
Caibon dioxide. 3-35 0-77 

9977 
These piecipitates both dissolved in ammonia with a 

blue colour, and stood boiling without change of colour. 

Experiment No. 7. 
. Molecules. 

Copper sulphate. 6 
Potassium carbonate.6 
Arsenic ti ioxide. 1 

*-* Head beforeTh^Amefican Academy of Arts and Sciences. 

Boiled for half an hour, filtrate colourless, free from 
copper, but contained arsenic; precipitate did not blacken 
on boiling, was free from carbonates, but contained basic 
sulphate. Washed until filtrate was free from arsenic. 

Analysis No. XIII. 
Per cents. Atomic Ratios. 

Copper oxide.58-85 7-41 
Arsenic trioxide. 27-08 1-37 
Sulphur trioxide .. .. 4-83 o-6o 
Water. 8-53 475 

99-30 

Experiment No. 8. 

Scheele’s original receipt is very nearly one part by 
weight of arsenic to three each of copper sulphate and 
potassium carbonate, and is frequently so given. The 
proportions as given by Scheele are, 11 ounces of the 
first, and 32 of each of the others. In molecules, suppos¬ 
ing the potassium carbonate to be pure and anhydrous, 
as he direds it should be, the receipt will be as follows:— 

As203 . 1-oo 
CuO.2-32 
K2CO3 .4-34 

Or nearly double the amount of potassium carbonate re¬ 
quired in the readion— 

CuS04+ K2C03 = CuC03+ 
A portion was therefore prepared, using— 

Parts. Molecules 
Copper sulphate. 6 2-35 
Potassium carbonate .. .. 3 2-17 
Arsenic trioxide. 2 i-oo 

The filtrate was slightly acid and blue, but the potas¬ 
sium carbonate used not quite anhydrous. The colour 
produced was fully equal to that produced by the ordinary 
receipt. The filtrate contained arsenic. 

Analysis No. XIV. 
Per cents. Atomic Ratios. 

Copper oxide •• •• 51-37 6-62 
Arsenic trioxide.. .. .. 39-94 2-02 
Sulphur trioxide .. .. i’8o 022 
Water. 3'67 

This is almost an exad mixture of tribasic sulphate and 
arsenite. It dissolved in ammonia with a blue colour, and 
did not blacken on boiling. The potassium carbonate 
may, therefore, be considerably diminished from that 
called for in Scheele’s receipt. 

Experiment No. g. 

This was nearly a repetition of Experiment No. 4 as to 
quantities used. The objed being in this case to study 
more fully the tffeds of washing, the proportions taken 
approximate closely to Scheele’s receipt:— 

Parts. Molecules. 
Copper sulphate.3 2-35 
Arsenic trioxide . 1 i*oo 
Potassic carbonate. 3 4-34 

The solutions were mixed and boiled for half an hour; 
the first (No. XV.) was washed until the wash-water was 
free from sulphates; the other (No. XVI.) until the wash- 
water was free from arsenic. 

Analysis No. XV. 
Per cents. Atomic Ratios. 

Copper oxide 52-23 6'6o 
Arsenic trioxide.. •• 35-41 1-79 
Sulphur trioxide .. 5-88 0 74 
Water. 3'35 

99-54 
Analysis No. XVI. 

Per cents. Atomic Ratios. 
Copper oxide .. 57-18 7-20 
Arsenic trioxide.. .. 2562 1-30 
Sulphur trioxide 6-31 0-79 
Water. 3-90 
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Experiment No. 10. 

This preparation was made exactly according to 
Scheele’s own directions, as given by himself in the Pro¬ 
ceedings of the Stockholm Academy, using the English 
translation for the weights and measures. The sample 
was divided after precipitation. No. XVII. was washed 
by decantation with the amount of water he specifies. 

No. XVIII. was first boiled with water, and then washed 
with hot water so long as arsenic was found in the filtrate. 
The proportions used were :— 

Parts, 
Arsenic trioxide . 11 
Potassium carbonate .32 

Dissolved the potassium carbonate in thirty-two parts 
of water, added the arsenic trioxide, boiled and filtered. 

Copper sulphate crystallised 
Water . 

Parts. 

32 
192 

Dissolved and boiled while hot; added, with constant 
stirring, the hot solution of arsenic trioxide. 

Copper oxide .. .. 50-00 
Arsenic trioxide.42-00 
Water. 8*oo 

This approximates closely to the formula— 

Cu3As2062H20. 

This formula would give the following percentages - 

Copper oxide .51-44 
Arsenic trioxide.41'93 
Water. 7^3 

Taking this view of the subject, Scheele’s green is the 
normal tricupric arsenite, and corresponds to the tri- 
argentic arsenite described by Bloxam. 

It is almost impossible, however, to obtain a perfectly 
constant product, from the strong tendency to form basic 
sulphates and basic arsenites. 

As a matter of economy in the preparation, it will be 
found more advantageous to take the following propor¬ 
tions rather than those given by Scheele:— 

Analysis No. XVII. 
Per cents. Atomic Ratios. 

Copper oxide .. .. 50-76 
Found. 
3'IO 

Taken. 
2*32 

Arsenic trioxide .. 40-82 I'OO roo 
Sulphur trioxide 1-63 O-IO _ 
Water x75 — 

99-62 

Analysis No. XVIII. 
Per cents. 

Copper oxide.49*25 
Arsenic trioxide.42-66 
Sulphur trioxide .. .. 0-42 
Water. 6-71 

99-04 

In summing up, I will first call attention to the fa& 
that in no one of the eighteen samples does the arsenic 
exist in these compounds in as great a ratio as lequired 
by Bloxam’s formula. Further, they all contain water, 
and this water is not driven off at a temperature of 150° C. 
In every case arsenic was found in the filtrate, sometimes 
in considerable amount, as is shown by comparison of 
the ratios of copper sulphate and arsenic trioxide taken, 
and the ratios between the copper oxide and arsenic, as 
found in the analysis. All the samples dissolved in am¬ 
monia with a blue colour. 

In Experiments 4, g, and 10 almost identical amounts 
of substances were taken ; but the results, as will be seen, 
differ widely. 

Scheele’s green may, according to my experiments, be 
described as a more or less basic copper arsenite, which 
may or may not contain basic copper sulphate and car¬ 
bonate; the composition of it seeming to depend to a 
considerable extent upon the degree of concentration of 
the liquid from which it is precipitated. Its basicity also 
seems to depend to a considerable extent upon the same 
fadt, the more dilute the solution the more basic the salt. 

The composition also depends, to some extent, on the 
amount of wash-water used in washing it. 

I he normal pigment which is represented by Analy¬ 
sis XVIII. may be described as follows:— 

It is of a yellowish green colour, soluble in dilute acids 
and in caustic alkalies. It dissolves in alkalies with a 
blue colour, and is decomposed by excess of soda or 
potassa, or their carbonates, but is not decomposed by 
ammonia, even upon boiling. It does not blacken upon 
boiling with distilled water. When dissolved in ammonia, 
if a solution of soda or potash is added, the solution is 
bleached, from the redudtion of the copper salt to a 
cuprous salt. 

Its average composition, as generally prepared, omitting 
the sulphur trioxide which is generally found in it, is 
about as follows :— 

Atomic Ratios. 
6-20 

215 
0*05 
3*72 

Parts. 
Copper sulphate.6 
Arsenic trioxide.2 
Sodium carbonate, Na2C03ioH20 .. 8 

Dissolve the soda and arsenic in 10 parts of water, and 
the copper sulphate in 40 parts of water; filter both solu¬ 
tions if necessary. Mix while boiling, boil for a few 
minutes, and then allow to stand until next day; pour off 
the supernatant liquid, fill up the vessel with hot water; 
repeat this operation about three times, then filter, and 
dry at about ioo° C. 

In analysing these salts, the water was determined by 
ignition in a current of oxygen. The water being col¬ 
lected and weighed in a chloride of calcium tube. The 
arsenic was determined in various ways, but it was found 
that the conversion into arsenic pentoxide and trituration 
with uranium solution gave the most satisfactory results. 
The copper was determined with the battery. 

The separation of copper and arsenic was made either 
by boiling with a slight excess of potassa with previous 
oxidation by nitric acid or bromine, or by adding potassa, 
and then passing hydrogen sulphide through the solution 
until the copper was completely precipitated. 

My thanks are due to my assistant, E. R. Hills, for the 
able manner in which he has aided me by making many 
analyses of these salts—an undertaking that can be ap¬ 
preciated only by those who have tried working with 
copper and arsenic in combination. 

Since the above paper was finished, I have succeeded in 
obtaining two samples of copper arsenite as found in com¬ 
merce. The first of these resembled closely that analysed 
in Analysis No. XII. in colour, and on examination it was 
found to contain carbon dioxide and sulphur trioxide ; the 
other resembled Analysis No. XVIII., and, like it, con¬ 
tained a trace of sulphate. 

Analysis of China-Clays from Kin-Kiang, in China. 
—M. W. Kalmann.— 

Silica (soluble) .. 
Silica (insoluble).. 
Alumina . 32*737 
Ferric oxide .« .. .. 0*955 

Ferrous oxide 
Manganous oxide 
Lime. 
Magnesia .. 
Potassa 
Soda. 
Loss on ignition .. .. .. io-oii 

100-146 

—Bull, de la Soc. Chim. de'Paris. 
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ANALYSES OF IRON ORES, LIMESTONES, COALS, &c., USED IN THE IRON MANUFACTURE 

IN SCOTLAND. 

By WILLIAM WALLACE, Ph.D., F.R.S.E., F.C.S., Public Analyst for Glasgow, &c. 

(Continued from p. 51). 

Table IV.—Ochrey Iron Ores, chiefly Spanish, Used in Blast-Furnaces in Scotland. 

Constituents. I. II. III. IV. V. VI. VII. VIII. 

Bilbao. Bilbao. Santander. Santander. Oran. Porman. Porman. Tuscany . 

Peroxide of Iron. 7I*53 84*33 81*14 71*00 67*42 67H3 80*00 

Oxide of Manganese. 2*42 ro8 1*64 — o*66 1*44 I*8o 

Lime. 1*48 trace trace 11*09 2*44 2*72 1*79 

Magnesia . 0*22 0*24 o-59 173 trace 0*36 0*24 

Carbonic Acid . 1*40 0*26 0*65 io*6i 1*13 1*30 1*67 

Phosphoric Acid. trace trace trace — 0*11 trace 0*04 

Sulphuric Acid. — — — — 1*23 0*83 — 

Alumina . 4-58 0*83 2*14 0*74 1*76 4*33 1*40 

Silica. 7*00 1*12 i*8o 1*36 17*46 13*40 2*28 

Combined Water . 
Water at 2120 F. . . .. 3*4° 

9*ii 

2*26 
10*34 
i*8o 

9'95 
2*09 

1*87) 
i*6o [ 779 9*19 10*78 

IOO’OO 100*00 100*00 100*00 100*00 100*00 100*00 100*00 

Iron . 50*07 59*°3 56*80 49*70 47*20 47*20 56*00 

(To be continued.) 
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“ On the Action of Water and Dilute Saline Solution 
upon Lead." Part III. By M. M. Pattison Muir, 

F.R.S.E., Assistant Ledturer on Chemistry, the Owens 
College. 

1. In the second part of these researches (Proc. Manch, 
Lit. and Phil. Soc.,xvi., 1) I showed that there is generally 
an increase in the solvent adtion of water and dilute 
saline solutions upon lead when the experiments are 
carried out in beakers covered with porous paper; also 
that exposure of large surfaces of liquid to the surrounding 
atmosphere generally tends to increase solvent adtion. 
Further, my experiments led me to conclude that the 
solvent adtion tends to attain a maximum when the 
volume of liquid is large in proportion to the surface of 
lead exposed. I also concluded that under favourable 
conditions the quantity of lead dissolved increases in an 
increasing ratio with time during which the adtion is 
allowed to proceed. (Compare par. 6). Finally, I ex¬ 
pressed my belief that the purity of the lead upon which 
the various liquids are allowed to adt, very materially 
conditions the solvent adtion of those liquids. 

In the present communication I propose to bring for¬ 
ward further experimental evidence as regards some of 
these points, and also to touch upon certain circumstances 
conditioning the solvent adtion of dilute saline solutions 
upon lead which have not as yet been studied. 

2. And the first point which demands attention is one 
which I merely mentioned in my second paper, viz., Does 
the relation between surface of lead exposed and total 
quantity of liquid influence the solvent adtion ? In the 
following experiments the surface of lead exposed was 
maintained constant, the strength of the saline solution 
was also unchanged, but the total quantity of liquid was 
increased. Otherwise the experiments were carried out 
under exadtly similar conditions. 

Sometimes a slight increase is noticed in the quantity 
of lead dissolved by equal quantities of solutions, when 
the total volume of liquid is increased ; on the other hand 
a slight decrease is sometimes noticed. I think that so 
far as these experiments go, we may conclude that a very 

large volume of liquid dissolves no more lead than a rela¬ 
tively small volume, when caused to adt on the same 
amount of metallic surface. 

Table I. 

Experiments Carried out in Beakers Half Filled 

with Liquid (500 c.c. in each) and Covered with 

unsized Paper : Diameter of Mouth of Beaker 

= ii*5 C.M. 

Lead Dissolved 
Grams Quantity Lead (Mgms.) per 

Salt. per Litre, ot Liquid, exposed. 500c.c. liquid. 
p.c. sq.cm. 11 dys. 21 dys. 

Ammonium nitrate.. 0*20 250 50 i*8 i*5 
>> u • • 0*20 500 50 2*5 2*5 

0*20 750 5° 2*5 2*5 
»1 » • • 0*20 IOOO 50 2*5 i*8 

Potassium nitrate .. 0*20 25O 50 2*5 i*8 

11 11 • • 0*20 500 50 i*8 

11 11 * # 0*20 750 50 1*3 i*3 
11 11 • • 0*20 IOOO 50 1*0 1*0 

Calcium chloride .. 0*20 500 50 2*5 3*5 
>> >> • • 0*20 1500 50 i*3 2*0 

3. The second question calling for an answer is—Does 
the quantity of lead dissolved increase with increase of 
time, or is theie a maximum reached after which no 
further increase is noticeable ? 

Various experiments were carried out. Pieces of clean 
lead were immersed in different saline solutions for three 
months, and were then subjedted to the adtion of various 
liquids. Comparable experiments, omitting the previous 
lengthened immersion in saline liquids, were also carried 
out. Special experiments in reference to potassium car¬ 
bonate are detailed, inasmuch as in my last paper I had 
provisionally concluded that in the presence of this salt, 
the solvent adtion of water upon lead soon—comparatively 
speaking—reaches a maximum. 

Fresh light is also thrown upon the question now under 
consideration by the results of experiments having for 
their special objedt a comparison of the solvent adtion of 
various liquids upon different samples of lead. (Par. 10.) 

4. In order to compare these numbers with those ob¬ 
tained by submitting the same amount of surface of the 
same specimen of lead to the adtion of distilled water 
containing equal quantities of the same salts during the 
same intervals of time, I subjoin the following determina¬ 
tions taken from a paper already read before this Society 
(xvi., p. 3). The experiments were carried out under 
exadtly similar conditions. 
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Table II. 

Lead Immersed in Strong Solutions of the Under¬ 

mentioned Salts for Three Months : then 

Washed with'a little Distilled Water, and 

Immersed in Various Solutions. 

Experiments Carried out in Beakers Half Filled 

with Water (500 c.c. in each) and Covered with 

Unsized Paper: Diameter of Mouth of Beaker 

= n*5 d.M. 

A. —Lead Immersed in Strong Solution of Potassium 
Carbonate. 

• 
O o W • 

V) u. O C 

15 Total Lead, in Mgms., in 
8* t;"? Solution after— 
U « s e ,_<_. 

CO <D * -• f ^ 
>4 6 dys. 15 dys. 38 dys. 62 dys. 

0*20 50 trace trace trace trace 
0’20 50 0’40 I'OO I'OO I "20 

0*20 50 130 330 2*00 I’OO 

B. —Lead Immersed in Strong Solution of Potassium 
JSitrate. 

Then in— 
-Potassium carbonate 0*20 50 0*20 o'2o o'2o 030 

,, nitrate.. o-20 50 030 030 0-20 030 
Ammonium ,, .. 0'20 50 030 030 030 0*70 

Then in— 
Potassium carbonate 

,, nitrate .. 
Ammonium ,, 

C.—Lead Immersed in Strong Solution of Calcium 
Chloride. 

Then in— 
Potassium carbonate 0'20 50 o'20 o'2o o'2o 030 

,, nitrate.. o'2o 50 1-20 030 030 030 
Ammonium ,, .. o'2o 50 2'50 o‘8o o'6o o’8o 

D.—Lead Immersed in Strong Solution of Ammonium 
Sulphate. 

Then in— 
Potassium carbonate 

,, nitrate .. 
Ammonium 

Salt. 

nitrate 
Ammonium 

0'20 50 030 030 030 030 
0*20 50 3-00 3’oo i-go r8o 
0’20 50 5‘OQ 130 030 I'OO 

0 

Table III. 
Total Lead 

Grams Surface in solution, 
per Litre, of Lead in in Mgms., 

xte . 
sq. cm. after 18 days. 

. 0*20 50 03 
! . 0'20 50 23 

• . 0'20 50 3-8 

In these experiments the lead had not been previously 
immersed in saline solutions. 

5. The following experiments have especial reference to 
the adtion of time in determining the quantity of lead 
dissolved by a water containing potassium carbonate in 
solution. 

Table IV. 

Experiments in Beakers, Corked Flasks, and Basins, 

Details of Measurements, &c., as in last Paper 

(xvi., p. 3). In each case 500 c.c. of Liquid Con¬ 

taining 0-20 GRAMS OF POTASSIUM CARBONATE PER 

Litre. 50 sq. cm. of Surface of Lead exposed. 

Flask 
Beaker .. 
Basin 

Total Lead, in Mgms.,in solution after— 
c-1-\ 

8 days. xo days. 12 days. 20 days. 

0’2O 0‘20 

030 030 
0-40 0-40 

0‘20 0-20 

030 030 
030 030 

6. The results of these experiments are rather peculiar; 
they certainly show that the adtion upon lead of all the 
saline liquids with which I have experimented is an 
exceedingly complicated one, and that it is very difficult 
to separate'one set of conditioning circumstances from all 
others. 

In the case of potassium carbonate a maximum was 
reached so soon as at the end of eight days; after this 
time the quantity of lead in solution did not increase. If, 
however, the lead have been previously immersed in a 

solution of either potassium nitrate, calcium chloride, or 
ammonium sulphate, then the solvent adtion of the potas¬ 
sium carbonate solution continues to increase (at least, 
throughout so long a period as 62 days), although but to 
a very slight extent. Generally I conclude that the 
solvent adtion of saline solutions continues throughout 
very lengthened periods; certainly that it does so if the 
liquid be removed, and fresh liquid, holding the same or 
other salts in solution, be put in its place. In some cases, 
however, a maximum point appears to be reached after the 
expiry of 14 days or so, after which, if the liquid be undis¬ 
turbed, little or no further solvent adtion occurs. 

7. In some of these experiments a remarkable result is 
obtained, viz, the quantity of lead in solution is found to 
decrease after a certain point has been reached. In order 
to determine whether the same result could be obtained 
when the solvent liquids were not exposed to the air, the 
following experiments were carried out in corked flasks 
each containing 500 c.c. of water, the surface of lead ex¬ 
posed amounting as before to 50 sq. cm. 

Table V. 
Total Lead, in Mgms. 

dissolved after— 
Salt. Grams -... 

per Litre. 15 days. 32 days. 38 days. 
Potassium carbonate .. o'2o 030 030 030 

,, nitrate .. 0'20 o’go 070 o'6o 
Ammonium ,, .. 0’20 130 roo o*8o 

8. Here again we have a slight decrease in the solvent 
adtion of solutions of potassium and ammonium nitrates 
upon lead taking place after the expiry of lengthened 
periods. The lead would appear to be precipitated from 
solution after a time. A remarkable instance of such pre¬ 
cipitation will be detailed in a future paragraph. 

9. I must now consider the question of the purity of the 
lead itself as influencing the quantities of this metal 
dissolved by various liquids. 

The experiments were carried out in flasks and beakers. 
The sample of “ pure” lead was found to contain very 

small traces of manganese, iron, and zinc; the “ com¬ 
mercial ” sample, No. I, contained small quantities of 
antimony and tin, very little iron, no manganese, copper, 
or bismuth, but traces of Aluminium ; the impurities in 
No. II. sample were the same as in No. L, small quan¬ 
tities of copper being also present. The results are very 
startling. With No. I. sample of commercial lead, less 
lead was dissolved in almost every case than with “ pure ” 
lead ; with No. II. sample, whose chemical composition 
appears almost the same as, that of No. 1., very much 
larger quantities were dissolved. I at once supposed that 
the fadt noticed by some previous experimenters, viz., 
that mechanical treatment of lead alters its power of 
withstanding the adtion of solvents, must have materially 
influenced the results. That mechanical treatment does 
alter lead to an astonishing degree, so far as the adtion 
upon it of saline solution is concerned, will be made 
apparent from the experiments detailed in par. 12. 

10. These experiments appear to show that it is not so 
much the chemical purity of the lead, as the mechanical 
treatment to which it has been subjedted, which influences 
the solvent adtion of dilute saline solutions upon that 
lead. But the most remarkable feature in the numbers 
contained in Table VI. is the extraordinary falling off in 
the quantities of lead dissolved from No. 2 commercial 
sample when the experiments were carried out in beakers, 
as compared with the quantities dissolved in corked flasks. 
Taking, for instance, a solution of ammonium nitrate 
containing 0*20 grams of the salt per litre of water, it is 
found that 500 c.c. of this liquid, adting upon the surface 
of 25 sq. cm. of lead, dissolves 12*0 mgms. after 6 days’ 
adtion, when the experiment is caried out in a corked 
flask nearly filled with liquid ; but that the same quantity 
of the same solution adting on the same surface of the 
same lead is only able to bring a slight trace (i.e., less 
than o’20 mgm.) ol lead into solution, after the exph-y ot 
the same time, when the experiment is condudted in a 
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Table VI. 

Experiments in Corked Flasks, nearly Filled with Liquid (500 c..c.). 

Commercial Lead, Commercial Lead, 
“Pure” Lead. No. I. No. II. 

Salt. Grams Surface Total Lead, in Mgms., Total Lead, in Mgms., Total Lead, in Mgms 
per Litre. of Lead, dissolved after— dissolved after— dissolved after— 

sq. cm. 6 days. 14 days. G days. 14 days. 6 days. 

Distilled water.. . . — 25 — 1*2 trace trace • 12*0 
Potassium nitrate . . 0*20 25 o*9 I’2 0-3 °'4 5-0 
Ammonium ,, . . 0-20 25 1'3 i*8 1’5 1*0 12*0 

Distilled water.. . . — 50 o'7 0-9 o*5 i6#o 
Potassium nitrate . . 0‘20 50 11 1*2 17 o'5 12*0 
Ammonium ,, . . 0‘20 5° i*4 x*5 r° 70 7-0 

• 
Experiments in Beakers, 500 c.c . Liquid in each. 

Distilled water.. 25 0*4 o*5 07 0-3 0-5 
Potassium nitrate • • . . 0*20 25 0-4 0-4 0-3 0-3 trace 
Ammonium ,, • • . . 0’20 25 1*2 TO 1*0 10 trace 

Distilled water.. • • .. — 50 07 1*2 03 0-3 trace 
Potassium nitrate • • .. 0’20 50 i*4 2*2 0-3 o-4 trace 
Ammonium ,, • • . . 0’20 50 2*3 3*5 0*3 07 trace 

beaker halt' filled with liquid and loosely covered with 
porous paper. The conclusion appears to be that the 
action of the air results in the formation of an insoluble 
lead salt. That this conclusion is the corredt one appears 
from the following experiments. In the experiments with 
No. 2 sample of commercial lead very considerable pre¬ 
cipitates formed on the lead itself and on the bottom of 
the vessels used. This was the case both in those experi¬ 
ments which were carried out in corked flasks and in 
those in beakers, but in the latter cases the precipitate 
generally appeared somewhat more bulky. On with¬ 
drawing a quantity of the clear liquid—holding lead in 
solution—from the flasks, and exposing it to the adtion of 
the air, a precipitate was in each case almost immediately 
formed. This precipitate increased in amount, until after 
a few hours a mere trace of lead could be detedted in 
solution ; the whole of the lead had been precipitated in 
an insoluble form. The corks were then withdrawn from 
the flasks, and the mouths loosely covered with porous 
paper ; after 5 or 6 days the liquids contained only traces 
of lead in solution. From the liquids containing am¬ 
monium nitrate the lead was precipitated more slowly 
than from any of the others. The precipitate consisted of 
hydrated carbonate of lead 2PbC03,Pb(0H)2. 

11. These results are apparently contradidtory of those 
previously obtained, inasmuch as it has been already 
shown that in most cases more lead is dissolved when 
the air has free access to the surface of the liquid, and 
that the larger the surface of liquid exposed the greater is 
the amount of solvent adtion. I believe that the explana¬ 
tion of the results is to be sought for in the mechanical 
state of the samples of lead experimented upon. 

12. With regard to the influence of hammering and 
rolling upon lead, so far as concerns the power of the lead 
to withstand the action of dilute saline solutions, I have 
meanwhile only a few experiments to bring before the 
Society. I propose, however, to investigate this subjedt 
in a more systematic manner, and hope, at a future date, 
to record the results. 

Table VII. 

Effect of Hammering and Rolling on Lead. 

Experiments in Beakers Half Filled with Liquid 

(500 c.c. in each) Covered with Unsized Paper. 

Surface Lead dissolved, 
Salt. Grms. of Lead, Nature of in Mgms., after, 

per litre, sq.cm. Lead. ndys. 21 dys. 

Potassium nitrate 0*20 50 Thin Lead) 
foil “ pure.” j r5° 1,80 

„ ,, o'20 50 4 or5 sheets') 
of same lead I . 
rolled to-ltr/?e °’3° 
gether intol 2®^ys °‘3° 
compadt piece j 

So far as these experiments go, rolling several sheets o^ 
“ pure ” lead foil into one compadt sheet, very materially 
decreases the solvent adtion exercised upon that lead by 
a liquid containing nitrates. 

Table VIII. 

Effect of Rolling and Hammering on Samples of 

Commercial Lead (Beakers). 

Sample No. 1. 
Surface Lead dissolved, 

Salt. Grms. ot Lead. Nature of in Mgms.,after, 
per litre, sq.cm. Lead. 6 dys. 14 dys. 

Ammonium nitrate 0*20 25 As pur-) 
chased J D 10 

r> 0’20 25 Several' 
sheets rolled 
together then 

27-5 10*0 

j* >1 0-20 25 

hammered 
Several 

sheets ham¬ 
mered to¬ 
gether, not 
rolled ' 

trace trace 

Rolling several sheets of this lead together enormously 
increases the solvent adtion of ammonium nitrate upon 
the sample ; hammering several sheets together has an 
opposite effedt. 

The following experiments illustrate the effedt of rolling 
the original samples of commercial leads into thin sheets. 

Table IX. 
Experiments Carried out in Corked Flasks. 

Sample No. 1. 
Surface Lead dissolved, 

Salt. Grms. of Lead, Nature of in Mgms., after, 
per litre, sq.cm. Lead. 6 dys. 15 dys 

Water. — 25 As pur-) 
chased j 

trace trace 

Potassium nitrate 0'20 25 ?? 0-3 0-4 
Ammonium ,, 0*20 25 ?» i\5 1*0 
Water. — 25 Rolled out) 

till much l 
thinner ) 

none none 

Potassium nitrate 020 25 M none none 
Ammonium ,, o‘2o 25 yy trace trace 

Sample No. 2. 
Water. — 25 As pur-) 

chased J 
12*0 — 

Potassium nitrate 0-20 25 yy 50 — 
Ammonium ,, o’20 25 yy 12*0 — 
Water. — 25 Rolled out | 

till much i 
thinner J 

trace trace 

Potassium nitrate o'2o 25 n trace trace 
Ammonium ,, of2o 25 yy — IO’O 
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Rolling these leads into thin sheets decreased the 
solvent a&ion, except in one case, No. 2 sample with am¬ 
monium nitrate, when the aCtion was not materially 
influenced. 

Table X. 

Experiments Carried out in Beakers (500 c.c. Liquid 

in each) Loosely Covered with Porous Paper. 

Sample No. 1. 
Surface Lead dissolved, 

Salt. Grms. of Lead. Nature of in Mgms., after, 
per litre, sq.cm. Lead. 6dys. 15 dys. 

As p U r -1 Water 50 

chased ) 
0-3 0-3 

Potassium nitrate 0-20 50 >> 0-3 °’4 
Ammonium ,, 020 50 0-3 0-4 

Water. — 50 Rolled out' 
till much - trace trace 
thinner 

Potassium nitrate 0’20 5° > > trace trace 
Ammonium ,, 0'20 50 M trace trace 

Sample No. 2. 
m 

Water. — 50 As Pur-1 trace 
chased j trace 

— 

Potassium nitrate 0-20 50 n trace — 

Ammonium ,, 0'20 50 trace — 

Water. — 50 Rolled ouD 
till much L trace — 

thinner 
Potassium nitrate 0’20 50 5 J trace — 
Ammonium ,, 0-20 50 n trace — 

In these cases rolling also tended to decrease solvent 
aCtion. I hope to continue these experiments, and to lay 
the results before the Society at another time. 

13. As a general rule I observed that the greater the 
quantity of deposit upon the lead the smaller was the 
quantity of lead in solution. The deposit always con¬ 
sisted apparently of the same salt, and appeared as light 
shining crystals, sometimes arranged in beautiful feathery 
forms upon the surface of the slips of lead. Analysis 
showed that this salt was of the same composition as 
that noticed several yea-rs ago by Miller, viz., 

2PbC03,Pb(0H)2. 

14. I wish to make a corre&ion with regard to the 
adtion of dilute solutions of calcium chloride upon lead. 
In Part I. of the present papers I stated that this salt 
retards the solvent adtion of water upon lead ; this con¬ 
clusion was deduced from the results of a single experi¬ 
ment. Since that time I have performed many experi¬ 
ments with solutions of the salt in question, and the 
general result is, that water containing small quantities of 
calcium chloride in solution dissolves decidedly greater 
greater quantities of lead than are dissolved by pure water 
under similar conditions. 

RUSSIAN CHEMICAL SOCIETY. 

W. Sorokin, “ On Diallyl-methyl-carbinol.” This 
non-saturated alcohol, (C3H5)2(CH3)COH, was obtained 
by the adtion of zinc on a mixture cf 2 mols. ally 1 iodide 
and 1 mol. acetic ether, the yield being 16 per cent of the 
theoretical amount. The alcohol boils at 158-5°, possesses 
a characteristic odour, is insoluble in water, and has the 
specific gravity of 0-8638 at o°. The acetic ether is ob¬ 
tained by treatment with acetic anhydride, and boils at 
1770. By the adtion of bromine an unstable compound, j 

C8HI4Br40, is obtained, and a similar but still more ; 
easily decomposed body results from the adtion of bromine 
upon the acetic ether. Oxidation of the alcohol yields 
only carbonic and acetic acids. 

A. Saytzeff, “ Notice on the Formation and Properties 
of the Alcohols belonging to the Series C;jH2»0.” In 
the formation of these alcohols from the adtion of Zn and 
C3H5I upon oxygenated members of the fatty series, the 

author supposed that a derivative of the alcohol is first 
produced, in which the hydrogen of the group OH is re¬ 
placed by the monovalent group Znl,— 

CH3.CO.CH3 + C3H5.ZnI = (CH3)2C(C3H5)(OZnI), 

and that this decomposed by water yields the alcohol — 

(CH3)2C(C3H5)(OZnI) + H20 = 
= (CH3)2C(C3H5)OH +ZnlOH. 

A comparison of the boiling-points shows that the acetic 
ethers boil 18-4° higher than their corresponding alcohols, 
and that the latter, when compared with trimethyl carbinol 
—as well as the respective acetic ethers—exhibit an eleva¬ 
tion of from 340 to 410 in the boiling-point at each replace¬ 
ment of CH3 by C3H5. Oxidation does not serve in the 
case of the non-saturated alcohols to give a clue to the 
structure, as when used to distinguish between the pri¬ 
mary, secondary, and tertiary alcohols of the saturated 
series. Instead of attacking the carbon atom joined to 
the hydroxyl group, as in the case of the latter, oxidising 
agents act, in the author’s opinion, upon the carbon atoms 
joined together by double bonds. 

M. Saytzeff, “ On Diallyl-oxalic Acid.” This acid, 
COOH.C(C3H5)2OH, the first of the diatomic, mono¬ 
basic, non-saturated acids belonging to the series— 

C»H?Ji - jOq, 

which has been prepared synthetically, is obtained in the 
form of the ethylic ether, by the action of zinc and allyl 
iodide upon oxalic ether. This ether is a colourless 
liquid, boiling at 213-6°, and by treatment with baric hy¬ 
drate yields the acid in the form of an oil, which gradually 
becomes crystalline. A number of the salts are described. 
Oxidation yields no recognisable products. An ethereal 
solution of the acid forms, upon addition of bromine, 
tetra-bromo-diallyl-oxalic acid, CsHi2Br403. 

J. Kanonnikoff and N. Saytzeff, “ On the Prepara¬ 
tion of Allyl Iodide and Acetic Anhydride.” The ordinary 
preparation of allyl iodide is altered by allowing the re¬ 
action and subsequent distillation to proceed in an 
atmosphere of C02. By this means 1000 grms. of iodine, 
3000 grms. of glycerin, and 300 grms. of phosphorus 
yield 1100 to 1150 grms. of C3H5I. Acetic anhydride 
can be prepared according to Linneman’s method for ob¬ 
taining butyric anhydride, by the action of acetyl chloride 
upon glacial acetic acid. The process gives 50 per cent 
of the theoretical amount. 

A. Sebanijeff, “ Action of Zinc upon Organic Com¬ 
pounds containing Halogens.” The action was studied 
upon the alcoholic solutions. Ethylen bromide and iodide, 
and propylen bromide are violently decomposed, forming 
C2H4, ZnBr2, &c. Ethylen chloride is decomposed with 
difficulty, and trimethylen bromide is not attacked. Chlo¬ 
roform is acted upon very slowly by granulated zinc, but 
quite rapidly by zinc-dust, CH4 being evolved. The pre¬ 
sence of water favours the reaction, and would point to 
this decomposition :— 

2CHCl3 + 3H20 + 3Zn2 = CH4+3Zn0-f 3ZnCl2. 

M. Lewitzky, “ Upon the Existence of a Resistant Me¬ 

dium in Space.” 

ACADEMY OF SCIENCES, ST. PETERSBURG. 

N. Zinin, “ On Isolepidene.”- The author finds that by 
the dry distillation of oxylepidene, oxylepidic acid, 
C28H2203, and isolepidene, C2sH200, are both formed, the 
latter amounting to one-halt of the weight of the oxy- 
lepidene used. By treatment with zinc and acetic acid, 
isolepidene is changed into dihydrisolepidene, C2sH220, 
—a body melting at 182°, not easily attacked by chromic 
acid or oxidising agents, and resisting the aCtion of 
chlorine and phosphorus pentachloride much more strongly 
than isolepidene. By reduction with sodium amalgam 
both isolepidene and dihydrisolepidine are changed into 
tetra-hydrisolepidine, C2sH240, melting at 132 , easi y 
oxidisable to the dihydro compound. By the action of 
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oxidising agents, such as chromic acid, isolepidene is 
changed either into monoxy-isolepidene, C28H20O2, or 
benzophenon, (C6H5)2CO, according to the violence of the 
reaction, in both cases benzoic acid being formed. 
Monoxy-isolepidene melts at 1610, and is dimorph, the 
crystals being changed from one form to another by 
boiling with a small amount of alcohol. Reduction 
changes it into dihydrisolepidene. 

H. Wild, “ On a Normal Barometer.” In a lengthy 
paper the author maintains that the normal barometer of 
the Physical Central Observatory in St. Petersburg is the 
only one in existence giving the pressure dire&ly, without 
further corredion. The degree of possible error is limited 
to i-iooth m.m. The normal barometers of other countries 
are considered in detail; and he regards the instruments 
at Kew, Greenwich, London (Royal Society), Paris, and 
Vienna as entirely unreliable for absolute measurements. 
A list of the conditions necessary for the attainment of an 
accuracy of 0'025 m.m. is added. 

CORRESPONDENCE. 

THE ACTION OF ORGANIC ACIDS ON 
MINERALS. 

To the Editor of the Chemical News. 

Sir,—Permit me, through the medium of your widely-read 
Journal, to make a brief preliminary announcement of 
some results obtained in the course of an investigation 
now in progress. I refer to the behaviour of minerals 
with certain organic acids, with a special view to the ap¬ 
plication of the latter in determinative mineralogy. 

Contrary to preconceived ideas, based on general notions 
of the weakness of organic acids, I find that many mine¬ 
rals in fine powder are decomposed by boiling with solu¬ 
tions of citric, tartar.c, oxalic, and other organic acids. 
Not only do all the carbonates examined (fourteen in 
number) dissolve with effervescence in solutions of the 
above-named acids, but many sulphides, silicates, and 
other classes of minerals are more or less completely de¬ 
composed. In some cases the accompanying phenomena 
—such as evolution of gases, formation of crystalline, 
precipitates, &c.—are characteristic of certain minerals ; 
for example, all the specimens of bornite examined yield 
sulphuretted hydrogen with tartaric acid (also citric and 
oxalic), while chalcopyrite does not; again, pyrrhotite 
yields sulphuretted hydrogen under similar circumstances, 
and pyrite gives no such reaction. Moreover, since citric 
and tartaric acids decompose potassium nitrate, setting 
nitric acid free, we have a powerful means of attacking 
sulphides and arsenides which resist the organic acids 
alone. All the sulphides examined (seventeen in number), 
with two exceptions, molybdenite and cinnabar, are 
quickly decomposed by heating with citric or tartaric acid 
to which a small quantity of potassium nitrate has been 
added. Even metallic copper, lead, tin, and silver dissolve 
in the above mixture of reagents. Potassium chlorate 
answers very well in place of the nitrate, but the aCtion is 
slower. Oxalic acid fails to decompose the nitrate or the 
chlorate of potassium. The adtion of these acids on the 
silicates now engages my attention; several of them 
(natrolite, datolite, wollastonite, calamine, &c.) yield rea¬ 
dily to the adtion of citric acid in solution, gelatinising as 
with mineral acids. 

Aside from the interest which it seems to me attends 
those reactions, there is a manifest advantage in being 
able to add tartaric (or citric) acid to pocket travelling 
blowpipe-cases ; the dry acids are readily transported, and 
can be dissolved when needed for use. It was during a 
mineralogical tour last summer that the thought suggested 
itself of trying the behaviour of minerals with tartaric 
acid, as a substitute for the mineral acids whose carriage 
is impradticable. 

For microscopic work, also, the use of these non-vola¬ 
tile acids may be recommended, thus avoiding possible 
injury to the metallic mountings. 

Besides the three organic acids named, I have examined 
the adtion, on carbonates at least, of malic, formic, and 
acetic acids, for sake of comparison ; acetic acid gives the 
least satisfactory results. 

So far as I can ascertain, this field has not hitherto been 
explored. I have ransacked chemical literature for simi¬ 
lar studies in vain, and Prof. Edward J. Chapman, of 
Toronto, who is high authority in determinative mineral¬ 
ogy, writes me that while organic acids have long been 
used in chemical analysis, their direct application to the 
examination of minerals is, to the best of his knowledge, 
entirely novel.—I am, &c., 

H. Carrington Bolton. 

School of Mines, Columbia College, New York, 
February 7, 1877. 

ESTIMATION OF UREA. , 

To the Editor of the Chemical News. 

Sir,—In the Chemical News (vol. xxxv., p. 81) Dr. 
Dupre is reported to have read a paper before the Chemical 
Society “ On the Estimation of Urea by Hypobromite.” 
From your abstract of the above paper I gather that Dr. 
Dupre’s apparatus is almost identical with that described 
by me in the Chemical News, vol. xxxi., p. 36. I, how¬ 
ever, feel gratified by the fact that my apparatus has been 
found efficient by Dr. Dupre, and I take this opportunity 
of thanking him for explaining its merits to the Fellows of 
the Chemical Society.—I am, &c., 

Richard Apjohn. 
Gonville and Caius College, Cambridge, 

March 5, 1877. 

WATER ANALYSIS. 

To the Editor of the Chemical News. 

Sir,—Mr. Pattison Muir’s letter, relating to the 200 
analyses by our ammonia process, carried out by his 
brother in Australia, affords another testimony to the 
wide-spread usefulness of the ammonia process, and as 
such was read by me with great pleasure. I am, however, 
bound to call attention to the fadt that the alterability of 
polluted water when it is kept was well known to the 
discoverers of the process even so far back as the year 
1867, and is alluded to in the various editions of the 
*• Water Book.” The direction on page 8, “ The sample 
of water should be kept in a cool and dark place until it 
is examined ; and the examination should, if possible, 
take place within forty-eight hours after the collection of 
the sample ” was given because of our knowledge of the 
changes in water. On page 130 is a still more explicit 
statement.—I am, &c , 

J. Alfred Wanklyn. 

OXIDISING ACTION OF ANIMAL CHARCOAL 
UPON ORGANIC MATTERS. 

To the Editor of the Chemical News. 

Sir,—In the Chemical News, vol. xxxv., p. 101, there is 
a paper by Mr. Thomson of great interest from many 
points of view. Would Mr. Thomson gratify your readers, 
if in a position to do so, by furnishing them with the 
analysis of the mixture of “ prussiate char ” and night-soil 
at the beginning of the experiment, and more especially 
with its present composition. What has happened to the 
total nitrogen he had to start with ? How much is now 
present in the heap and in what form ? How much gone 
to the atmosphere ? I may mention that at a slaughter 
house near this city an experiment was lately made by 
taking 15 tons of waste flesh and animal offal, chiefly 
intestines, which were mixed with 2 tons seaweed char- 
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coal and 2 tons animal charcoal. The ingredients were 1 process may be successfully applied to the determination 

: 1 :t-1 J 1 1 ’ of arsenic, 100 grms. of the precipitate of arsenio-molybdate 
of ammonia containing 5-1 of arsenic acid. 

Catechu de Laval, a New Colouring Matter for 
Linen and Cotton.—This name has been given by MM. 
Croissant and Bretonniere to the sulphuretted organic 
colouring matters which they discovered some years ago. 
Though these produdts have no analogy with catechu they 
give certain catechu shades. The colour produced upon 
cotton is modified according to the method of fixation 
employed. The fixation is effected either with an acid 
(sulphuric or muriatic), with sulphate of copper, or iron, 
and especially with bichromate of potash. Catechu de 
Laval is characterised by its affinity for vegetable fibres, 
and by its power of serving as a mordant for a number of 
colours which are not capable of dyeing cotton directly, 
such as the aniline colours, the extracts of the woods, &c. 
To dye cotton, from | to 2 kilos, of the colour are dissolved 
in ten times its weight of boiling water, as pure as possible 

as carefully mixed as possible and made into a heap, which 
stood for three months before being touched. I had never 
seen the heap till the end of that time, when it was noticed 
that clouds of steam were rising from the mass, and the 
temperature in the centre was as much as 130°. The 
smell of ammonia all round was very intense and on 
turning over any portion with a shovel was unbearable. 
This odour was, however, purely ammoniacal and had no 
cadaverous characteristic. The animal matter used con¬ 
tained 2*83 per cent nitrogen and 51 per cent water; the 
charcoal 0^4 per cent. The heap at the end of four 
months was found to yield 1^4 per cent nitrogen with 
45*5 Per cent water. The loss of nitrogen, chiefly to the 
atmosphere, amounted to 50 per cent of the total amount 
originally present. This was not encouraging to my 
friend who made the experiment, but I purpose to have 
another trial, using precautions to keep down the tempera¬ 
ture if possible, and using acidified charcoal. If Mr. 
Thomson can supply ^any more particulars of his heap it | (especially free from lime) to 10 kilos, of cotton. As the 

solutions are unstable they must only be prepared as 
wanted. This solution is gradually strained into 100 litres 
of water at 6o°. At the end of the dyeing bisulphite of 
soda is added to the bath in the proportion of 75 to 100 
grms. per every 100 grms. of colour. The dyeing lasts 
from twenty to twenty-five minutes. The cotton is then 
washed, and passed into a hot beck of 300 grms. bichromate 

T ^^ ^ r-,v i or of another fixing agent (sulphate of copper or iron) 200 
CHEMICAL NOTICES FROM FOREIGN grms. sulphuric acid, or 500 grnis. muriatic acid. Afterafew 

would be very instructive.—I am, &c., 
Robt. F. Smith. 

Glasgow, March io, 1877. 

P.S.—I omitted to state that no nitrates were found in 
the resulting compost.—R. F. S. 

SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Bulletin de la Societe Chimique de Paris, 
No. 1, January 5, 1877. 

Easy Method of Obtaining Glycolic Acid.—C. Z. 
Crommydis.—The author has obtained large quantities 

minutes the cotton is taken out and dried. To obtain 
compound colours the cotton dyed as above, and well 
washed, is passed into baths of magenta, extracts of the 
woods, &c. Catechu de Laval may be used for dyeing 
jute, linen, &c. It must be preserved from damp. 

Action of Alkaline Ferridcyanide of Potassium upon 
Colours obtained from Madder and its Derivatives, 
as well as upon its Artificial Substitutes.— M. Wagner. 
—On printing upon mordanted goods dyed in madder, 
garancin, or artificial alizarin, a thickened solution of 

of glycolic acid, containing scarcely a trace of glyoxalic ferridcyanide of potassium, and passing into a bath of 
acid, by aCting upon oxalic acid with zinc in the water- 
bath. 

Watering of Wines and its Indications : Influence 
of Plastering, Glueing, &c., upon the Weight of the 
Dry Extract.—A. Gautier.—Not capable of useful ab 
straCtion. 

Determination of Phosphorus and Arsenic by the 
Molybdate of Ammonia.—MM. Champion and H. 
Pellet.—M. Boussingault has shown that the approxima- 

caustic soda, the author finds that shades consisting 
entirely of alizarin resisted perfectly. Those containing 
purpurin were more or less impoverished, according to the 
proportion of purpurin present, whilst colours composed 
of purpurin alone were entirely discharged.—Moniteur de 
la Teinture. 

A Steam Indigo Blue.—M. C. Zurcher.—A colour to 
answer all the conditions of such a blue ought to contain, 
besides the thickening, a reducing agent and a body neutral 

tion furnished by diredtly weighing the phospho-molybdate ^ t*ie co^, and becoming alkaline at the temperature^ of 
is superior to that obtained by re-dissolving the precipitate 
and determining the phosphorus as ammoniaco-magnesian 
phosphate. The error committed is the more appreciable 
the less phosphorus is present in the matter under analy¬ 
sis. According to M. Boussingault the phospho-molyb¬ 
date contains 373 per cent of phosphoric acid. The 

the steaming process. Schlumberger proposed the cyanide 
of potassium, but this substance, in addition to its high price, 
is a dangerous poison. The author finds that the alkalifie bi¬ 
carbonates whose alkalinity is much heightened at70°to8o° 
are then capable of dissolving white indigo. A colour formed 
of 1 litre of neutral gum-water, 250 grms. protoxide of tin 

operation may be performed very rapidly by observing the inr a Pastf> grms- bicarbonate of soda, and 300 grms 
of ground indigo at 20 per cent, is not reduced in the cold, 
but when heated reduction ensues, and the white indigo is 
dissolved. When printed upon the cloth the colour is 
only reduced by very moist steaming.—Moniteur de la 
T einture. 

No. 2, January 20, 1877. 

At the meeting of the Society December 15, 1876, M. 

following precautions:—Dissolve 100 grms. molybdic acid 
in ammonia (about 150 c.c. of ordinary ammonia) and 80 
of water. Pour it drop by drop into 500 c.c. of pure nitric 
acid and 300 c.c. of water. Stir, let settle, and filter if 
needful. Introduce into a capsule such a measure of the 
molybdic solution that the weight of the molybdic acid 
may be about fifty times the supposed weight of the phos- _ 
phoric acid. Add ammonia to render the liquid alkaline ; I Lecoq“ de“ BoVsbaudraT sUtTT^haron“Toasting'bfenTe 
concentrate as far as possib e the liquid containing the ^ and indium remain, which maybe extracted by 
phosphoric acid, and mix the two solutions; raise theH t°eatment with an insufficient quantity of sulphuric acid; 
temperature to 70 to 80°, and pour in rapidly an excess of sulphate of zinc is formed, whilst gallium and indium re- 
nitric acid until the yellow colouration appears, stirring main in the undissoived portion. 
briskly to aid the formation of the precipitate. Filter I . _, _ ,, , • • 1 
through a double tared filter, wash, and dry'at ioo°to no0. In the current issue of the Bulletin there are no original 
The filtrate should be colourless. If it is yellow the pre- PaPers> T-he following memoirs aie ta *en rom o er 
cipitation is incomplete; in this case ammonia is poured sources, 
upon the filter to re-dissolve the precipitate, the solution Preparation and Properties of the Chlorides, Bro- 
is evaporated, and re-acidified with nitric acid. The same ( mides, and Oxide of Gold.—M. J. Thomsen.—This 
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paper (taken from the Journal fur Praktische Chemie, 
New Series, xiii., 337) describes the intermediate chloride, 
Au2C14, formed by the a&ion of chlorine upon pulverulent 
gold, the anhydrous chloride AuC^, obtained by treating 
the foregoing compound with water; the hydrated chloride, 
AuCl3 + 2H20 ; aurous chloride, AuCl, formed by the 
adtion of a temperature of 185° upon the anhydrous tri¬ 
chloride ; the intermediate bromide and the anhydrous tri¬ 
bromide, analogous to the corresponding chlorides ; the 
hydrobromate of tribromide, AuBr4H,5H20 ; the aurous 
bromide, and the hydrated oxide. 

Actions of Affinity Manifested in the Slow Oxida¬ 
tion of Hydrogen and of Carbonic Oxide under the 
Influence of Platinum-Black.—M. E. von Meyer.—The 
presence of carbonic oxide in mixtures of hydrogen and 
oxygen does not destroy but lessens the action of the 
platinum, the carbonic acid being oxidised in preference. 
—Journ. f. Prak. Chemie. 

Thermic Researches on Gold and its Compounds. 
•—M. J. Thomsen.—Not suitable for abstraction.—Journ. 
f. Prak. Chemie. 

Adtion of Alcoholic Ammonia upon Oxalate of 
Methyl.—M. A. Weddige (Journ. f. Prak. Chemie).—The 
author on treating methylic oxalate with ammonia dis¬ 
solved in ethylic alcohol obtains oxamate of ethyl. 

Ethers of Sulphuric Acid.—M. Mazurowska (Journ. 
f. Prak. Chemie).—Not suited for abstraction. 

Transformation of Para-oxy-benzoic Acid into Sali¬ 
cylic Acid.—M. Kupferberg (Journ. f. Prak. Chemie).— 
This transformation, suggested by Ost, is only possible in 
part. 

Utilisation of the Sulphur of Gypsum and of the 
Sulphate of Soda employed in the Glass Manufacture. 
—M. O. Schott (Dingier, ccxxi., 142).—The author forms 
a double silicate ot lime and soda by heating together 
silica, sulphate of soda, and gypsum with the quantity of 
carbon necessary to reduce these salts. Complete fusion 
of the mixture is rot needed. The sulphurous acid 
evolved may be passed at once into the lead chambers. 
The double silicate produced—which the author calls 
crude glass—serves for the manufacture of glass by fusion 
along with silica, soda, or lime, according to the nature of 
the glass to be produced. The proportions for the crude 
glass itself may be modified as deemed requisite. One of 
the objections made by glass manufacturers is that the 
escape of gas during vitrification is necessary to render the 
mass homogeneous. But as each kilo, of the mass to be 
vitrified gives off 1 litre of gas, this quantity is much more 
than sufficient. A certain quantity of unreduced mixture 
may be added to complete the vitrification of the '* crude 
glass.” In the reduction of the sulphates we may sub¬ 
stitute for carbon a sulphide, such as soda-waste; the 
sulphurous acid escaping is then free from carbonic oxide, 
and its transformation into sulphuric acid in the chambers 
is effected with more regularity. 

Action of Various Saline Solutions upon Metals.— 
M. A. Wagner (Dingier, ccxxi., 259).—Copper is attacked 
by all the salts experimented with in presence of carbonic 
acid, especially by sal-ammoniac. Zinc is also attacked 
by all, most strongly by chloride of magnesium. Lead is 
attacked neither by potassic sulphate nor sodic carbonate, 
fin is scarcely attacked by the alkaline chlorides, some¬ 
what more by carbonates, and very strongly by caustic 
soda. 

NOTES AND QUERIES. 

Lubricating Mineral Oil.—Is it posssible to bleach or discolour 
lubricating mineral oil ?—E. R. 

Elastic Cement for Iron.—Could any of your readers inform me 
of a cement that does not readily dry up and crack when exposed 
to the weather, and is sufficiently adhesive to stick to galvanised iron 
when placed in joints of sheets ? I have tried white and red lead but 
they always dry rapidly and fall out of the joints.—C. P. 

MEETINGS FOR THE WEEK. 

Monday, 19th.—London Institution, 5. 
- Medical, 8. 
-Society of Arts, 8. (Cantor Lectures). " Chemistry 

of Gas Manufacture,” A. Vernon Harcourt, F.R.S. 
Tuesday, 20th.—Royal Institution, 3. Prof. Garrod, “ On the Human 

Form: its Structure in Relation to its Contour.” 
-Civil Engineers, 8. Discussion on “ The Trans¬ 

mission of Motive Power to Distant Point .” “ The 
River Thames.” by J. B. Redman, M. Inst. C.E. 

-Zoological, 8.30. 
Wednesday, 21st.—Society of Arts, 8. “ Vital Air,” by Dr. W. B. 

Richardson, F.R.S. 
- Meteorological, 7. “ Results of Meteorological 

Observations made at Patras, Greece, during 
1874 and 1875,” by the Rev. Herbert A. Bo>s. 
“ Contributions to the Meteorology of the 
Pacific—Fiji,” by R. H. Scott, F.R.S. “ Local 
Diurnal Range,” by S. II. Miller, F.R.A.S. 
Several new lnstrumeuts will be exhibited by 
Messrs. Negretti and Zambra. 

- Geological, 8. 
Thursday, 22nd.—Royal, 8.30. 

- Royal Institution, 3. Dr. W. Pole, 11 Theory of 
Music.” 

- Philosophical Club, 6.30. 
- London Institution, 7. 
- Zoological, 4. 

Friday, 23rd.—Royal Institution, 9. “Influence of Chemical Con¬ 
stitution upon Refraction of Light,” Professor 
Gladstone, F.R.S. 

-Quekett Club, 8. 
Saturday, 24th.—Royal Institution, 3. Prof. H. Morley on “ French 

Revolution and English Literature.” 

THE FOURTH EDITION OF MITCHELL’S ASSAYING. 
In 1 vol., 8vo., with 199 Woodcuts, price 31s. 6d. 

A MANUAL of PRACTICAL ASSAYING. 
By John Mitchell, F.C.S. Fourth Edition, in which are in¬ 

corporated all the recent valuable improvements in Assaying made in 

this country and abroad ; including Volumetric and Colorimetric 
Assays, and the Blowpipe Assays. Edited and for the most part re¬ 
written by William Crookes, F.R.S., &c. 

“ The Fourth Edition of Mitchell’s well-known work is calculated 
to add to Mr. Crookes’s high reputation as an analytical chemist. 
The work, as it now stands, may safely be taken as a guide by buyers 
of ores, by assayers, and by all persons engaged in the industry of 
chemical manufacture.”— Mining Journal. 

London: LONGMANS and Co. 

C^hemical Technology, or Chemistry in its 
Applications to the Arts and Manufactures. By Thomas 

Richardson and Henry Watts. Second Edition, illustrated with 
numerous Wood Engravings. 

Vol. I., Parts 1 and2, price 36s., with more than 400 Illustrations. 

Nature and Properties of Fuel: Secondary Products obtained from 
Fuel: Production of Light: Secondary Products of the Gas Manu¬ 
facture. 

Vol. I., Part 3, price 33s., with more than 300 Illustrations. 

Sulphur and its Compounds: Acidimetry: Chlorineand its Bleaching 
Compounds: Soda, Potash: Alkalimetry: Grease. 

Vol. I., Part 4, price 21s., 300 Illustrations. 
Aluminium and Sodium: Stannates, Tungstates, Chromates, and 

Silicates of Potash and Soda: Phosphorus, Borax: Nitre: Gun- 
Powder: Gun Cotton. 

Vol. I., Part 5, price 36s. 

Prussiate of Potash: Oxalic, Tartaric, and Citric Acids, and Appen¬ 
dices containing the latest information, and pecifications relating to 
the materials described in Parts 3 and 4. 

Bailliere and Co., 20, King William Street, Strand. 

\A/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. 

Tf W. HART, Manufacturer and Dealer in 
• Apparatus and Chemicals for Scientific Pursuits. Labora¬ 

tory Fitter and Furnisher Photographic Apparatus and Materials, 
8, Kingsland Green West Side), London. 

T'O CHEMICAL MANUFACTURERS. ~ 

Tj'RANCIS O’BRIEN, General Chemical 
Plumber, EreCtor of the Glover Towers and Acid Plant in 

General.—Residence, 76, High Street, Jarrow-on-Tyne, 

AJ OTICE.—A Commercial House in Holland, 
L x having the Best References, and being in Daily Connection 
with the Principal Flock-masters and Sheep-owners in Holland, 
wishes to have good AGENCIES FOR CHEMISTS’ ARTICLES, 
such as SHEEP-DIPPING COMPOSITIONS, &c.—Apply, prepaid 
letters, to initials R. F., at Messrs. NYGH and VAN DITMAR’S 
General Advertising Offices, Rotterdam. 
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ON SOME PRELIMINARY RESEARCHES 
ON THE 

ACTION OF MAGNESIUM ON SOME ORGANIC 

COMPOUNDS. 

By SERGIUS KERN, St. Petersburg. 

Magnesium acts on many organic compounds nearly in 
the same way as the copper-zinc couple in the experi¬ 
ments of Gladstone and Tribe. Ethylen iodide (C2H4I2) 
and ethylen bromide (C2H4Br2) with a small quantity of 
ethyl-alcohol and some pieces of magnesium, being gently 
heated, evolve readily pure ethylene (C2H4). Instead of 
ethyl-alcohol water may be used with the same results. 

This reaction may be used with success in preparing 
pure ethylene for chemical researches. 

Magnesium in powder ads very strongly on most of 
the organic compounds. It is better to use it always in a 
state of fine powder, obtained by the adtion of sodium on 
magnesium chloride. 

With chloroform, and a small quantity of water, mag¬ 
nesium gives a very energetic readtion, with the evolution 
of methyl hydride— 

2CHCI3 +3H20 +6Mg = 2CH4 + 3MgO + 3MgCl2. 

In the same way magnesium-powder ads on iodoform 
and bromoform. 

If we ad on an alcoholic solution of C2H2Br4 by mag¬ 
nesium we obtain acetylene dibromide by the readion— 

C2H2Br4-f Mg = C2H2Br2-{-MgBr2. 

Care must be taken not to apply heat, because, on 
heating, instead of acetylene dibromide acetylene is 
obtained :— 

C2H2Br4 -f- 2Mg = C2H2-f- 2MgBr2. 

Propylene bromide (C3HgBr2) with the addition of water 
and magnesium evolves pure propylene— 

C3H6Br2 -j- Mg = C3H6 -f“ MgBr2. 

On ethyl bromide (C2H5Br) magnesium ads with the 
addition of H20 and C2HgO very readily, with the forma¬ 
tion of a compound C2H5MgBr, which yields MgBr2 and 
(C2H5)2Mg. In presence of water only, the brommagnium 
ethyl (C2H5MgBr) gives the hydrated bromoxicle of 
magnesium and ethyl hydride— 

C2H5 
H 

With ethyl alcohol, if water is not present, the obtained 
C2H5MgBr yields C2H5OMgBr, and also the same gaseous 
produd—ethyl hydride. 

On ethyl iodide (C2H5I) magnesium ads in a cor¬ 
responding manner. 

All the above-mentioned readions require a low 
temperature not more than 30° to 40°, and in some cases 
even less. The magnesium, in powder, may be used with 
far more success than any other reagents, in order to 
obtain various hydrocarbons from their numerous com¬ 
pounds. 

These experiments are the continuation of some of my 
researches on the adion of magnesium on certain metallic 
salts, which shewed many interesting readions of this 
metal (Chem. News, vol. xxxii., No. 840; vol. xxxiii., 
Nos. 851, 863). 

Magnesium ethyl— 

C2H5 l M„ 
C2H5 1 wg 

is easily obtained by the action of magnesium powder 

upon ethyl iodide; if slowly oxidised this compound is 
transformed into magnesium ethylate— 

2(C2H5)10 
Mg }°* 

Magnesium ethyl is a valuable reagent, by means of 
which many other organic compounds may be obtained far 
more easily than by the adion of zinc ethyl. 

Using instead of zinc ethyl magnesium ethyl, many 
compounds of the alcohol radicals with metals were 
prepared in a very pure'state. By this way ethyl com¬ 
pounds of mercury, silicon, tin, boron, lead, and other 
metals were made. 

Obouchoff Steel Works. 

ON THE FORMATION OF « MOSS COPPER.” 

By W. M. HUTCHINGS. 

Doubtless many readers of the Chemical News have, 
like myself, taken great interest in Professor Liversidge’s 
experiments and observations on the formation of moss 
gold and silver (Chem. News, vol. xxxvi., p. 68), and 
would welcome any further investigations and explana¬ 
tions bearing upon this very interesting and little-under- 
stood subjed. What is, perhaps, the most interesting 
and curious iad recorded by Professor Liversidge, is the 
very low temperature at which the “ moss ” is formed. 
In the case of moss copper, I was greatly struck by some 
obseivations which I made during some experiments a 
couple of years since, and which I have repeated several 
times since reading the paper by Professor Liversidge. I 
took about £ lb. of regulus (containing 6^'g per cent, 
copper) and fused it under borax in a clay crucible, pouring 
the molten mass into an iron mould. After cooling 
slowly (by using a thin mould and standing on a hot 
plate) the regulus was found to contain a large amount of 
disseminated copper, the fradured surface showing nu¬ 
merous veins, and little nests of needles and jagged 
points, in small cavities in the regulus, even to the naked 
eye, while a lens or microscope showed the entire surface 
dotted with particles of copper. When a small portion 
of the regulus was fused as above and cooled very rapidly, 
very little copper was visible under the microscope. 

When a large button of regulus (£ lb. as above) had 
cooled in the mould for some time, so that it had been 
quite solidified for some minutes, it was laid on an anvil 
and broken in two by a blow with a hammer. It was still 
much too hot to hold in the hand, but had cooled far 
below redness, even in the centre. At the moment of 
fradture the surfaces exposed were perfectly clean and 
lustrous; looked at quickly with a lens, they showed only 
the little veins and nests and imbedded particles of the 
disseminated copper; but in the course of a minute or 
two they were seen to become slowly covered with a 
growth of minute copper filaments, which increased, till 
in some places it resembled a coarse velvet. After three 
or four minutes one of the halves was again broken in two, 
and again the fresh and lustrous surface of regulus 
exposed, which contrasted strongly with the surface 
already covered with “ moss.” The piece was now just 
cool enough to be held in the hand. In the course of a 
few minutes this also showed moss copper on the surface, 
though not nearly so much as the firstfradture, and only 
in patches, which formed very slowly. In all cases the 
growth'is most ^extensive on the hotter parts of the 
surface—those nearest the centre—and if large buttons of 
regulus are broken while still much hotter than above 
mentioned, a far thicker covering is rapidly obtained. 

Of course there is no question here of this “moss 
copper,” being formed at a temperature sufficient to 
soften copper. Even at the time of the first fradture, the 
centre of the button was not nearly at the temperature of 
melting lead, and when fradlured the second time the 
pieces were certainly not ever ioo° C. Nor is there any oxi- 
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dation of the surface of the regulus, for where this is seen 
in amongst the copper filaments, it retains its lustre as 

when freshly broken. . , . 
Seen under the microscope these filaments (which in 

these small experiments are exceedingly minute), exactly 
resemble the larger ones described by Dr. Percy, being 
deeply grooved and striated. Many of them are broad 
and flat, like blades of grass, as described by Professor 
Liversid^e in the case of moss silver, and many seem to 
show plainly that they were formed by the union of 
several finer threads, as they look, when magnified, 

exadly like coiled wire rope. • 
Laboratory, Wallasey Ore Works, Birkenhead. 

THE ACTION [OF MANGAN'ESE DIOXIDE ON 

AMMONIUM NITRATE. 

A NEW METHOD OF PRODUCING NITROGEN. 

ByJ.W. GATEHOUSE. 

When binoxide of manganese is heated with ammonium 
nitrate a violent aCtion occurs, and if the external tem¬ 
perature is maintained the aCtion may become so intense 
as to raise the contents of the vessel to dull redness, when 
abundance of the red vapours of nitrogen tetroxide are 

The adtion begins at a temperature of 360° F., which is 
the point at which nitrate of ammonia itself decomposes, 
and if temperature is maintained between 360° and 390° F. 
great frothing occurs, and a constant stream of an 
invisible gas, which neither supports combustion nor is 
absorbed either by water or by solution of pyrogallic acid 

and potash, is evolved. . , ,. 
This gas is pure nitrogen, and is disengaged according 

to the following equation: 
Mn02+4NH4N03 = Mn2N03+8H20+6N. 

Q20 grammes of ammonium nitrate should thus evolve 
67,140 cubic centimetres of nitrogen at normal tempera¬ 

ture and pressure. 
An experiment, in which 3 grammes of ammonium 

nitrate were heated with an equal weignt of manganese 
dioxide in a mercury bath to a temperature not above 

o F yielded 606 cubic centimetres of nitrogen, a 
number sufficiently near to the theoretical amount 630 c.c. 
to show the above equation to be pradtically correct. 

When the temperature is allowed to rise above 420 r. 
a more complex adtion ensues, the nitrate of manganese, 
being apparently decomposed into manganese dioxide, 

nitrogen tetroxide, and oxygen. 
An analysis of the gas evolved at 430° F., after passing 

it through water, gave the following results 
Gas taken, 12 c.c. ; absorbed by water, nothing ap¬ 

preciable: after absorption by solution of pyrogallic acid 
and potash, 10-98 c.c. Amount of oxygen in 12 c.c. of 
„as = j.02 per centage of oxygen, 8*5. As by the 
equation Mn02+2NH4N03 = Mn2N03-f N2 + aH20 + H4 
it was possible that hydrogen might be evolved, a special 
experiment was made with electrolytic gas and excess of 
oxygen by combustion in an eudiometer, but with negative 

results, no hydrogen being discoverable. 
We are thus warranted in coming to the conclusion 

that at temperatures between 360° and 400 F. a mixture 
of equal weights of manganese dioxide and ammonium 
nitrate yield pure nitrogen, but that at temperatures above 
420° tetroxide of nitrogen and oxygen are also evolved 
from the decomposition of the nitrate of manganese first 

formed. 
The Labcratory, 36, Broad Street, Bath. 

Substitution of Borate of Lime for Lime in Re¬ 
fining Sugars—The use of the monoborate of lime in 
sugar refinin" prevents the formation of glucose, and 
diminishes the proportion of crystalline sugar going off in 

the form of treacle.—Les Mondcs. 

REPORT 
ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* 

By Dr. A W. HOFMANN. 

(Continued from p. 89.) 

Manufacture of Sulphuric Acid. By Robert Hasen- 

clever, Manager of the Stolberg Works. 

Roasting of Various Metallic Sulphides.—At Freiberg 
and in the Harz galena is used for the manufacture of 
sulphuric acid, and is roasted for this purpose in large 
wide shaft-furnaces containing 250 cwts. The ore gives 
off the half of its sulphur and yields a gaseous mixture 
containing 4 to 6 per cent of sulphurous acid. 

Copper pyrites are used for making sulphuric acid both 
at Chessy and at Oker in the Harz, and are roasted for 
this purpose in small tubes. At Mansfield also copper 
ores are desulphurised in kilns, the Gerstenhofer furnaces 
introduced for this purpose having been abandoned. In 
Swansea, on the other hand, the ground ore is roasted in 
Gerstenhofer furnaces, which are there found to work 
satisfactorily. The lead chambers at Swansea are at the 
distance of about 20 metres from the furnaces, so that 
the greater part of the flue dust is deposited before 
reaching the chambers. 

In the “ Report on the London Exhibition of 1862,” 
Dr. A. W. Hofmannf mentions that Lawes, of Barking 
Creek, on the Thames, employs in the manufacture of 
sulphuric acid the oxide of iron which has served for the 
purification of coal-gas, and which has become rich in 
sulphur. This so-called “ Laming’s mass ” is now also 
used by the St. Gobain Company, of Aubervilliers, near 
Pans; by Seybel, of Liesing, near Vienna; by Kunheim 
and Co., of Berlin, and probably also elsesvhere. The 
roasting is conducted partly upon earthen plates, partly 
in furnaces with narrow grates, the gases obtained being 
well suited for the manufacture of sulphuric acid. 

Zinc blende has found of late years a more extended em¬ 
ployment in the manufacture of sulphuric acid, and its 
use will probably be further extended. The chemical 
works “ Rhenania,” at Stolberg, near Aachen, may claim 
the merit of having thoroughly studied the utilisation of 
the gases escaping on roasting zinc blende and of having 
carried the process out in the most complete manner. 
Twenty years ago blende was roasted at Stolberg in a 
reverberatory furnace of two stages, according to F. W. 
Hasenclever’s patent. The upper hearth formed a muffle 
constructed of vaults, in which the blende underwent a 
preliminary roasting, the sulphurous acid evolved being 
passed into the chambers. The roasting of the ore was 
then completed on the lower hearth. When pyrites were 
cheap it was not remunerative to use blende, as the desul- 
phurisation remained imperfect and gases too poor in 
sulphurous acid entered the chambers. The simple 
muffle-furnace was improved by Eugene Godin, whose 
plan did not come into operation at Stolberg until 1865, 
after his death. The ores, before arriving upon the hearth 
of the reverberatory heated by the products of combustion 
pass over seven plates of fire-clay, arranged one above 
another. The spent ores are withdrawn below, the charge 
of the second is removed to the first, that of the third to 
the second, &c., and green ore is thrown upon the seventh. 
In this furnace the roasting took place in a satisfactory 
manner, and the gases were rich in sulphurous acid. 
Labour, however, was high, and the loss of gas whilst 
charging was considerable. If the draft was increased 
the gases were too much diluted by the entrance of air at 

the doors. 
In 1866 the Gerstenhofer furnace was introduced at 

Stolberg for roasting zinc blende and used for some time. 

* “ Berichte uber die Entvvickelung der Chemischen Indus tii 
VVahrenddes Letzten ]ahrzehends.” 

t A. W. Hofmann, “ Reports by the Juries,” 1S62, 15. 
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At the best it only succeeded in utilising half the sulphur 
of the blende. On the other hand, the amount of flue 
dust (the blende there in use being very finely granular) 
was excessive, so that this furnace has proved as little 
adapted for roasting blende at Stolberg as at Borbeck and 

Swansea. 
Since 1870 the muffle-furnaces formerly employed at 

Stolberg have been combined with a system of plates 
according to the design of Hasenclever and Helbig. The 
system has subsequently experienced important modifica¬ 
tions, retaining the principle for inclined plates, until a 
kiln for blende has been developed which has now for 
some years been found suitable to be retained in an un¬ 
modified form.* The products of combustion, which play 
round the muffle, heat from below an inclined plane formed 
of plates and about 8 metres in length. On this inclined 
plane the ore slides down to a roller fixed at the lower 
end, and as this revolves is delivered first into the muffle, 
whence it is drawn down by manual labour into the lower 
hearth, where it is roasted until fit to be smelted for zinc. 
The gases escaping from the muffle, still poor in sul¬ 
phurous acid, sweep over the inclined plane, become 
richer, and effeCt a preliminary roasting of the blende. 
Since finely granular bodies if thrown on a heap form a 
surface with an approximately constant angle of 330, as 
the ore slides down the plane which has an inclination of 
430 there would be formed at the bottom a heap of 
more than 1*5 metre in depth, a perfect roasting of the 
interior of which would be impracticable. To prevent the 
stratum of ore from becoming too thick partitions are 
arranged, which descend to the distance of a few centi¬ 
metres from the slope. In this manner a thin stratum of 
ore is maintained over the whole surface. Furnaces of 
this construction are at work at Oberhausen and Stolberg, 
and are in course of construction at Lethmathe, near 
Iserlohn, and Rosdzin, in Silesia. The consumption of 
fuel is the same as in the roasting kilns common at zinc 
works, 28 per cent of coal to 100 raw blende ; the cost of 
labour is i*6 of a shilling per 100 kilos, blende. 

In Freiberg a black blende, containing iron pyrites in 
considerable amount, is used for the manufacture of sul¬ 
phuric acid, the broken ore being submitted to a preparatory 
roasting in large kilns. The burnt residue is then ground 
and receives its final roasting in a reverberatory. 

Formation of Sulphuric Acid in the Lead Chambers. 
Recently, as well as in earlier years, proposals have been 
made to substitute some other apparatus for the chambers. 
Verstraetf employs for this purpose columns formed of 
earthen vessels. But his method, like earlier suggestions 
for preparing sulphuric acid on any other than the tradi¬ 
tional principle, has not become of practical importance. 

The chemical process during the formation of sulphuric 
acid in the chambers, and the reactions involved, have been 

latterly further explained. 
ReichJ introduced a method of determining the sul¬ 

phurous acid in the gases from the kilns and furnaces, 
which has met with an extensive application. He uses a 
solution of iodine in potassic iodide of known strength, to 
which a little starch has been added. By aspiration the 
gas is drawn through the blue liquid till decolouration is 
effected. If the volume of the aspired gases has been 
measured the percentage of sulphurous acid is known. 
This method of examination has the great advantage that 
it can be accurately executed by a common labourer (?J, 
the solution of iodine merely being prepared in the 
laboratory. 

The composition of kiln gases theoretically the most 
advantageous was first calculated by Gerstenhofer, and 
was communicated to several chemical works as early as 
1866. The same calculation, with a slight difference, was 
subsequently produced by Schwarzenberg. || According 

Hasenclever and Helbig, Zeitschr. des Vereins Deutscher In- 
genieure, 1872,705. ’ „ , , , 

+ Verstraet, Dingl. Pol. Journ., clxxix., 63. Wagner Jahresber., 
1865,226. . o „ 

t Reich, Berg und Huttenm. Zeitung, 1858. 
H Schwarzenberg, “ Bolley’s Handbook der Technologie, 11., 355‘ 

to his awumption, when the chambers are working well 
the gaseous mixture leaving them should still contain 
5 per cent (by volume) of oxygen. Hence the normal 
composition of the gases entering, when sulphur is em¬ 
ployed, must be:— 

Sulphurous acid (by volume) .. n'23 
Oxygen .. . .. 977 
Nitrogen .79'oo 

and when pyrites are in use, and the gases at their exit 
contain 6-4 per cent of oxygen— 

Sulphurous acid. 879 
Oxygen. 9-87 
Nitrogen .81-54 

Since, for every 1000 grms. of sulphur used in the form 
of bisulphide of iron 8144-9 litres of gas (calculated at oJ 
temperature and at a pressure of 760 m.m. of mercury) 
enter the chambers, and for the same weight burnt in the 
free condition only 6igg litres, a given quantity of sulphur 
burnt as bisulphide of iron, yields— 

8144*9 

6199 

times as much gas as if it had been burnt in the free con¬ 

dition. 
(To be continued.) 

SHORT REPORTS FROM THE CHEMICAL 

LABORATORY OF TRINITY COLLEGE, 

DUBLIN. 

By J. EMERSON REYNOLDS, M.D., M.R.I.A., 
Professor of Chemistry, University of Dublin. 

No. 1.—On Glucinum : its Atomic Weight and 
Specific Heat.* . 

tMONGST the few rate elements found in Ireland is the 
netal glucinum or beryllium, which occuis in the well- 
mown alumino-glucinic silicate, beryl or “emerald, 
phis mineral is found in comparative abundance,, though 
n a rough state, in the granites of Donegal, and is some- 
vhat less freely distributed through the granites of the 
vlourne Mountains, in the county of Down. As. the 
‘ atomic weight ” of glucinum has not yet been definitely 
ixed by the determination of the specific heat of the 
netal, it seemed desirable that we in Ireland should make 
;he necessary crucial experiments. Hence, about seven 
/ears a^o, I commenced to collect the crude Irish beryls 
Dr “ emeralds,” and ultimately, succeeded in obtaining 
? kilogrammes of the dressed mineral, from which I pre¬ 
pared nearly 350 grms. of the pure glucinic oxide. 

I have to thank my friend Mr. William Harte, C.E., the 
excellent County Surveyor of Donegal, for the valuable 
assistance he kindly afforded me in collecting much of the 
mineral from which the glucinic oxide was piepare • 

The satisfactory nature of the results of a set of pre¬ 
liminary experiments with the material at my disposal 
must be my apology for laying a short communication 
upon the subject before the Academy at a very early stage 

of the investigation. . , 
Some glucinic oxide was converted into the anhydrous 

chloride by the aCtion of chlorine upon -t at a full red-heat 
in presence of finely divided carbon ; and the metal was 
subsequently procured by the aCtion of metallic sodium on 
the pure sublimed glucinic chloride. The reduction was 
effected by heating a suitable mixture in a platmum 
vessel; but the temperature was not allowed to rise 
sufficiently to liquefy the mass ; and on removal of the 
material from the crucible, those portions which had been 
in contact with the platinum were rejected.. I he resul“n° 
mixture of sodic chloride and reduced ^finun^aS ^eI 
fused under common salt in a lime crucible , this precau¬ 
tion was taken in order to avoid contact with siliceous com^ 

* Read beforeThe^Royal Irish Academy, April io, 1876. 
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pounds. Considerable loss occurred in this operation; 
but I succeeded in obtaining a small coherent mass of 
metallic glucinum, which latter was found to agree in 
chara&ers with the metal described by Debray,* though 
that distinguished chemist effe&ed the reduction of his 
metal in a different manner. 

If we admit, with Awdejew and with Debray, the 
number 4-6 to be the equivalent of glucinum (H = i), the 
question remains whether the atomic weight, so-called, is 
a multiple of the equivalent by 2 or 3. 

If, as some assert, the atomic weight is 4,6x3 = i3‘8, 
the only known oxide of glucinum must resemble alumina. 
If, on the other hand, the atomic weight is 4 6X2 = 9‘2, 
glucina must be an oxide like that of zinc or of magnesium. 
Each view has received the support of a group of chemists 
of the highest eminence ; but, owing to peculiar difficulties 
surrounding the case, an appeal to chemical criteria has 
hitherto been insufficient to decide between the two con¬ 
flicting opinions—a determination of the specific heat of 
the metal, or of the vapour-density of one of its compounds 
of simple constitution, being necessary for the final settle¬ 
ment of the question. Of these methods I chose the 
former; and having made several determinations of the 
capacity for heat of metallic glucinum, I have the grati¬ 
fication to state that the data obtained lead to the con¬ 
clusion that the atomic weight of glucinum is double the 
equivalent weight. Glucinum is therefore a diatomic 
metal with an atomic weight of 9-2—though, I may add, 
this number may be slightly affaCted by a new determina- 

on of the equivalent, in which I am engaged. 

matter have the same capacity for heat, when we com¬ 
pare them to the solid state. The outstanding exceptions 
to this important law are few; and even these appear to 
have been cleared away in some degree by the recent 
researches of Weber on the specific heats of silicon, 
boron, and carbon. The principle, however, is admittedly 
sufficiently general in its application to enable us to 
found upon it a plan for the determination of the atomic 
weight, so-called, of a particular element; for it is evident 
that if we employ as a standard a metal whose atomic 
weight and specific heat are both accurately known- 
silver for example (= 108)—the weight of another solid 
element, which contains the same quantity of heat at 
ioo° C. as 108 parts of pure silver at ioo° C., is the atomic 
weight of the element. In seeking to compare glucinum 

j with pure metallic silver in this way, I succeeded in ar¬ 
ranging an experimental method which not only enabled 
me to attain the object I had in view, but also to demon¬ 
strate the truth of the law just referred to. The apparatus 
required is easily constructed, and consists of a spirit- 
thermometer with a cylindrical “ bulb ” in which a test- 
tube is sealed, after the manner of Bunsen’s ice-calori¬ 
meter. This part of the apparatus can be conveniently 
made from a small chloride of calcium drying-tower, as 
shown in the diagram. Although the larger “ bulb ” of 
the thermometer is full of spirit, the lower one and the 
stem are full of mercury, and connected with a fine capillary 
tube carefully graduated in millimetres, and calibrated. 
The arrangement constitutes an exceedingly delicate 
spirit-thermo-meter, with a mercury index. 

The method pursued in making the necessary deter¬ 
minations upon which to found the conclusion just stated 
was devised for the purpose of this inquiry ; and as it is 
essentially different from any with which I am acquainted, 
1 .rav be permitted to indicate very briefly the plan 
adopted after a good deal of preliminary investigation.f 

The well-known law of Dulong and Petit, as modified 
by Cannizaro, asserts that the atoms of elementary 

* Annales de Chemie et de Physique, troisieme serie, tom. xliv., 
F- 5 (1855). „ 

f The preparation of pure metallic glucinum in quantities exceeding 
2 or 3 grms. is diffioult and costly. For this amongst other reasons I 
determined to employ Bunsen’s admirable and theoretically perfect 
ice-calorimeter in the estimation of the specific heat of the metal, as 
small quantities of material only are required. It proved, however, 
to be impossible, owing to various engagements, to prepare the 
glucinum in a state of sufficient purity until the season had passed 
when Bunsen’s ice-calorimeter can be conveniently used. I had 
therefore to devise a calorimetric method which could be employed 
during the warm weather, and which could afford trustworthy results 
with small weights of material. I have given in the text an outline 
of this method ; but the details of its application to the determination 
of atomic and mole'cular heat will form the subject of another com¬ 
munication. 

When it desired to compare a solid element with silver, 
in order to fix the atomic weight, it is necessary to make 
a preliminary experiment with the standard metal. For 
this purpose one cubic centimetre of distilled water is 
placed in the test-tube, which is immersed in the bulb of 
the thermometer; and when the temperature has been 
equalized, and the thread of mercury has reached a 
suitable position in the stem a piece of pure silver 
weighing 108 centigrammes and heated to ioo° C. in 
steam, is rapidly dropped into the cubic centimetre of 
water, and the expansion caused in a given time carefully 
noted.* 

According to the law above^stated, a centigramme atom, 
if I may use the term, of any other metal than silver, 
ought to cause exa&ly the same expansion when the 
experiment is made with it under precisely the same con¬ 
ditions; and these condititions are very easily realised. I 
have ascertained that such is the case ; and the approxi- 

* The apparatus is carefully protected from the influence of air 
currents during an experiment. 
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mate equality in “atomic heat” of many of the metals 
has thus been easily demonstrated. 

The comparison of glucinum with silver was made on 
this plan ; and it was found that the weight of glucinum 
which contains nearly the same quantity of heat at 
ioo° C. as 108 centigrammes of silver at the safne tem¬ 
perature is not 4-6 or 4-6x3, but 4*6x2, or 2-2 centi¬ 
grammes. 

The “ atomic heat ” of silver, or the product of the 
specific heat ("-0-05701 according to Regnault) into the 
atomic weight ( = 108), is 6-157. Using this number as 
the standard for reference, the experimental number found 
for the atomic heat of the specimen of glucinum operated 
with is 5-91. Thus :— 

Atomic heat of silver . . =6-157 
Atomic heat of glucinum . = 5’gio 

The difference is less than the known difference between 
the atomic heat of silver and that of aluminum; but I am 
inclined to think that the lower number found for the glu¬ 
cinum used is due to the presence of a little platinum in the 
specimen of metal. Owing to the high atomic weight of 
platinum (= 197-1) as compared with that of glucinum (9-2), 
the presence of even a small quantity of the former metal 
must very sensibly affedt the determination of the atomic 
heat of glucinum. I hope soon to be in a position to con¬ 
tinue these experiments with the pure metal. 

It will, however, appear from the following considera¬ 
tions that we may fairly regard the above determination 
of the atomic heat of glucinum as being of such value as 
to enable us, even at an early stage of the enquiry, to use 
it as a physical control, and to fix the atomic weight of 
the metal, subjedl of course to the probably small change 
in the numerical expression which may prove to be neces¬ 
sary as the investigation proceeds. 

If we assume the atomic weight of glucinum to be 9-2, 
and employed the value I have obtained for the atomic 
heat i.e., 5-91, we can calculate the specific heat of the 
metal by means of the formula— 

H 

S = —> .(x) 
A 

when S represents the specific heat, H the atomic heat, 
and A the atomic weight of an element. The specific 
heat of glucinum thus calculated is 0-642. 

If now we substitute for H a constant, which in this 
case is the produdt of the well-ascertained atomic weight 
of silverf into its equally well-determined specific heat, 
AS = 6-i57, the expre-sion becomes — 

6-157 
s=—;.(2) 

A 

and with its aid we can calculate the specific heat of any 
solid element, if its atom'c weight is known or assumed. 
I have thus calculated the specific heat of glucinum on the 
assumption (a) that its atomic weight is 9*2, (b) that its 
atomic weight is 4-6, and (c) that it is 13 8. 

The results are compared in the following table with the 
specific heat obtained by calculation from the adtual 
determination of the heat of the metal:— 

Specific heat of glucinum calculated (1) from the result 
of determination of atomic heat— 

A = g-2.0-642. 

Specific heat of glucinum calculated by (2).— 

When A= 9-2.o-66g 
, _ When A= 4-6.1-338 

When A = 13-8.0-446. 

I am therefore justified in concluding that the atomic 
weight of glucinum is nearly if not exadtly 9-2. 

t We might obviously take any other product; but that of silver is 
here preferred because the atomic heat of that metal has been em¬ 
ployed as the standard for reference. 
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PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, March 15th, 1877. 

Professor Abel, F.R.S., President, in the Chair. 

The visitors having been announced and the minutes of 
the preceding meeting read and confirmed, the names of 
Messrs. Carl T. V. Buch, H. Senier, S. G. Thomas, J. 
H. Poland, and J. Y. Buchanan were read for the first 
time. Mr. Frank W. Young was eledted after his name 
had been lead the third time. 

The first paper “On Isomeric Nitroso-T erpenes,” by Dr. 
W. A. Tilden and Mr. W. A. Shenstone, was read by 
the Secretary. After alluding to the former paper by 
Dr. Tilden on the same subjedt, the authors described the 
methods they now employ for the preparation of the 
nitroso-chlorides of the terpenes, and which consists in 
passing gaseous nitrosyl-chloride into a well cooled mix¬ 
ture of the terpene with chloroform or with ordinary 
spirit, when the new compounds usually separate in the 
crystalline state. In this manner nitroso-chlorides have 
been obtained with the terpenes from both dextro- and 
laevo-gyrate turpentine oils, from oil of sage, and from oil 
of juniper ; it is an important fadt that although all these 
terpenes differ widely in their adtion on polarised light 
and in their other physical properties, yet the nitroso- 
derivatives, obtained by the adtion of alcoholic potash on 
the nitroso-chlorides are all without adtion on polarised 
light, melt at the same temperature, and agree apparently 
very closely in their crystalline forms. The nitroso- 
chlorides of that class of terpenes, boiling at about 1750, 
of which hesperidene, from orange peel oil, is a type, were 
also examined ; crystalline compounds being obtained 
from hesperidene, oil of caraway, bergamot, and with 
some difficulty from essence of lemon. The nitroso- 
chlorides from the two first when carefully heated in 
small quantities at a time yielded crystalline nitroso- 
derivatives, although none could be obtained by the pro¬ 
cess found to answer so well with the terpenes of the 
first class, namely, treatment with alcoholic potash. The 
authors believe that this method will not only serve to 
discriminate the different isomeric terpenes, but also to 
show that a large number of the natural terpenes are 
merely physical isomerides and not distindl chemical 
compounds. 

Prof. Maskelyne said he was engaged in examining 
the crystalline forms of the substances described in this 
paper, but the investigation was not yet completed. He 
might Say, however, that the crystals from the first group 
of terpenes, although at first sight they appeared very 
different, seemed really to belong to one and the same 
system. The crystals from hesperidene and caraway 
were very simple, and had very few faces to them, but he 
believed they belonged to a different system from the 
other group. 

The President, having thanked the authors, 
Dr. J. H. Gladstone read a paper by himself and Mr. 

A. Tribe on the “ Preparation of Copper-Zinc Couples.” 
The objedt of the numerous experiments detailed in this 
paper was to ascertain the best formula for the preparation 
of the couple; and for this purpose it was necessary to 
ascertain the influence exerted both by the proportion of 
copper deposited on the zinc foil, and also by its state of 
aggregation, the latter varying with the strengthofthesolu- 
tion of copper sulphate employed to attack the zinc. The 
results showed that the couple of maximum activity was 
obtained by depositing the copper from a 2 per cent solu¬ 
tion of the sulphate in six successive depositions, if it was 
to be employed in the decomposition of water, or for pre¬ 
paring ethyl hydride from a mixture of alcohol and ethyl 
iodide. For dry couples, however, such as those used in 
the preparation of the organo-zinc compounds and similar 

Preparation of Copper-Zinc Couples. 
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eadions, one deposition from a 2 per cent solution was 
found to be most effective. The activity of these couples, 
rom the results of experiments instituted with that objed, 
was ascertained to be more than 1000 times greater than 
that of pure zinc. This paper was illustrated by numerous 
experiments. 

The President saidj the authors had brought before 
them so many interesting results during the last few 
years, in connedion with the copper-zinc couple, that their 
best thanks were due to Dr. Gladstone and Mr. Tribe for 
the lucid and precise details they had given them that 
evening as to the best way of making the most effedive 
couple. 

In reply to a question by Dr. Wright a*s to whether 
other copper salts had been tried for the preparation of 
the couple, and, if so, whether the conditions of maximum 
adtivity were the same, 

Dr. Gladstone said experiments had been made with 
other salts of copper, but not quantitatively, the objedt 
being to ascertain the best way of making the most adtive 
couple, therefore copper sulphate had been used as being 
most convenient. 

Mr. Kingzett said that Dr. Paul, who had used the 
copper-zinc couple for estimating nitrates and nitrites in 
water, had found a great difference in the results obtained 
with couples prepared with solutions of copper sulphate of 
different strengths. 

Mr. E. Riley then gave a short account of “ Chromium 
Pig-Iron.” A quantity of pig-iron, which has recently 
been made in Australia, instead of having the ordinary 
qualities of pig-iron, was found to be exceedingly hard, 
and to present the appearance of the specimen exhibited. 
The ore employed in the manufacture had been analysed 
in this country by six or seven different chemists, all of 
whom, with one exception, had overlooked the presence 
of chromium, which might perhaps be accounted for by 
the fad that the specimen of ore sent over contained but 
a mere trace of chromium. The pig-iron from this ore, 
however, contained 6 to 7 per cent of chromium, as might 
be seen from the analysis given of two samples :— 

I. II. 
Chromium . 6-984 6-287 
Carbon .4-418 4-200 
Silicon . 1-460 0-976 
Sulphur.0*102 0-207 
Phosphorus . nil 0-055 
Iron. _ 88-343 
Manganese . 0-125 nil 

From this it could readily be seen that the relation 
between the amount of carbon and sulphur was quite 
abnormal. As some 1200 tons of this iron had been manu¬ 
factured it was important to know what to do with it. It 
had been stated that chromium plays the same part as 
manganese in iron, but in experiments made to ascertain 
if this chromium pig-iron could be substituted for spiegel- 
eisen in the manufacture of Bessemer steel, very unsatis¬ 
factory results were obtained, the steel breaking up under 
the hammer. When mixed with one-half haematite and 
puddled it melts with difficulty, but although the chromium 
soon goes out in the cinder, the iron produced would not 
weld. 

The President said Mr. Riley’s communication 
possessed considerable interest, but he himself should 
have considered it very unlikely that this chromium iron 
would play the part of spiegeleisen. He had examined a 
specimen of the so-called chromium steel, but had found 
a mere trace of chromium in it. It was possible, however, 
that the chromium exerted a function in the production of 
the steel, but was eliminated at some stage in the process, 
so that it did not appear in the finished steel. 

Mr. Riley, in answer to some remarks on the subject, 
expressed his opinion that the tolour test, although it 

could be depended on for the determination of the amount 

of carbon in steel, was very untrustworthy when applied 

to iron, the determination of the carbon by combustion 

after removal of the iron being the most reliable. He hAd 
found that the chromium had dissolved with the iron 
during the ordinary treatment for analysis. 

Mr. C. E. Groves then read a “ Note on Gardening by 
Dr. J. Stenhouse and himself. Gardenin was discovered 
by one of the authors some twenty years ago in “ Dekamali 
gum,” an Indian drug, but the quantity obtained at that 
time was too small for analysis. Recently, however, they 
have obtained a larger specimen of the resin and extracted 
the gardenin from it. It crystallises in deep yellow 
needles, which melt at about 164° and are somewhat 
difficult to purify. The results of the analysis agree very 
well with the formula C5H502, which requires 6i*86 per 
cent carbon and 5-15 hydrogen, whilst the numbers ob¬ 
tained by Fliickiger were 59-47 carbon and 6-71 hydrogen. 
It is probable, however, that the specimen he analysed, 
and which melted at 155°, was contaminated with a colour¬ 
less fatty substance of low melting-point present in the resin, 
and which is not entirely removed even by repeated crystal¬ 
lisation from spirit. The authors find when gardenin is 
dissolved in glacial acetic acid, and carefully treated with 
nitric acid in the cold, that a red crystalline substance is 
formed which melts at about 236°. It crystallises in long 
needles, which are insoluble in water, and almost insoluble 
in alcohol. As it is insoluble in dilute acids, but soluble 
in dilute alkaline solutions, from which it is re-precipitated 
on the addition of an acid, it has been provisionally named 
gardenic acid. The authors hope soon to be in posses¬ 
sion of a large quantity of dekamali gum, which will enable 
them to continue this investigation. A note on ginger 
was appended to this paper, in which it is shown that the 
resin in ginger when fused with an alkaline hydrate 
yields proto-catechuic acid. 

After the President had thanked the authors in the 
name of the Fellows, 

The Secretary read two papers by Mr. M.M. P. Muir, 
the first of which was an “ Additional note on a Process 
for Estimating Bismuth Volume trie ally,” in which the 
author gives a modification of his former process ; he now 
precipitates the acid solution of bismuth nitrate with ex¬ 
cess of sodium acetate, dissolves the precipitate by means 
of a slight excess of acetic acid and titrates with a 
standard solution of potassium dichromate. The second 
paper was “ On Certain Bismuth Compounds, Part IV.," 
in which a chromate of bismuth, 3Bi203,2Cr03, isdescribed 
as obtained by the a<5tion of a hot potash solution on the 
chromate, 3Bi2037Cr03. The formation of the compounds 
Bi205*H20 and Bi204*H20, by the adion of chlorine on 
bismuthous oxide suspended in a hot solution of potassium 
hydrate, is then considered, and it is also shown that the 
oxide, Bi205,H20, when dissolved in an acid and precipi¬ 
tated with an alkali, always yields bismuthous hydrate, 
Bi203*H20, whether the solution has been previously 
subjected to the adion of reducing agents or not. The 
author concludes this part of his paper by discussing the 
formulae of the six known hydrates of bismuth. There is 
an addendum on the adion of potassium ferrocyanide on 
bismuth solutions, from which it appears that in presence 
of nitric acid bismuth ferrocyanide, Bi45FeCy6, is first 
produced, quickly passing, however, into the ferricyanide, 
Bi35FeCy6, which, in turn, undergoes decomposition with 
evolution of hydrocyanic acid. 

The concluding paper “ On the Determination of Urea 
by Means of Hypobromite," by Dr. M. Simpson and Mr. 
C. O’Keeffe, gives a description of a form of apparatus 
devised by them, of which it would be very difficult to 
give an intelligible account without reproducing the 
drawing which accompanies it. It does not seem to be so 
convenient for hospital pradice, however, as that recently 
described by Dr. Dupre. 

The meeting was then adjourned until Thursday, the 
29th March, the Anniversary. The next ordinary meeting 
will be on Thursday 5th April, when Professor Nevil 
Story Maskelyne will deliver a ledure “ On the Discrimi¬ 
nation of Crystals by their Optical Charaders.” 
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DEUTSCHE CHEMISCHE GESELLSCHAFT, 

BERLIN. 

March 12 th, 1877. 

Prof. A. W. Hofmann, F.R.S., Vice-President, in the 
Chair. 

At the opening of the session Prof. Hofmann paid a short 
tribute to the memory of Frederick Varrentrapp, whose 
death at Brunswick, in his sixty-second year, has lately been 
announced. Varrentrapp rendered his chief services to 
chemistry in his younger years, and his name is best known 
as associated with that of Liebig’s in extensive researches 
on the fatty series, and with that of Will in the familiar 
apparatus for the determination of nitrogen in organic 
bodies. Of late years he had devoted himself almost ex- 1 
clusively to industrial chemistry. 

Prof. Oppenheim delivered an address upon the late 
Brussels Exhibition of Life-saving Apparatus, &c., in its 
chemical connections. 

Prof. Liebermann and F. Giessel described “ Some 
Derivatives of Chinizarin.” The preparation from phenol 
chloride and phthalic anhydride has been found to yield 
the best results. By the adtion of hydriodic acid and 
phosphorus as reducing agents chinizarin,— 

C6H4{£°}c6H2(OH)2, 

gave as the first product— 

c6h, gfgHJiJcmpi*. 
crystallising in the form of yellow needles, dissolving in 
alkalies with a yellow colour, and capable of being changed 
back to chinizarin by simple exposure to the oxidising 
effect of the air. The second product is— 

c6h, 
C(OH)H 
CHo 

}c6H2(OH), 

also consisting of yellow needles, and the third and final 
product— 

C6H4{CH* 
CH3 

C6H2(OH)2, 

which is obtained pure in the form of the potassium salt, 
possesses a slightly acid reaction, and shows all the pro¬ 
perties of a phenol. Although not entering into combina¬ 
tion with ammonia, it dissolves easily in ethylamin, 
forming— 

CH*i c6h2 i5»H c6h, 
CHi 

which separates out in the form of yellow needles, 
dation changes it into— 

O. 

Oxl- 

C6H2<n>,0. c6H4{ch2} 
A. Michael and T. H. Norton described a new acid, 

“ Diamido-sulpho-benzide-dicarbonic acid,” 

NH2 

so2< c6h4<;cooh 
c6h4<cooh 

nh2 

obtained by the aCtion of weak fuming sulphuric acid upon 
paramido-benzoic acid at 170°. It does not melt below 
350°, and crystallises easily from water, but is not easily 
soluble in alcohol, ether, and other solvents. It forms 
with sulphuric acid a very soluble compound, and yields 
finely crystallising metallic salts, those with lead and 
silver being especially insoluble. This is the first sulphon 
containing a carboxyl group, which has been so far pre¬ 
pared, and was obtained under very nearly the same con¬ 
ditions by which metamido-benzoic acid yields a sulphonic 
acid. The authors found in the preparation of para- 
amido-benzoic acid, from para-nitro-toluen, that a very 
dilute solution of potassium permanganate was much 
better adapted for purposes of oxidation than the methods 
hitherto in use. During the process of redudtion with tin 

and hydrochloric acid it was also observed that paramido- 
benzoic acid, when heated with SnCl2 at 120°, was entirely 
decomposed into carbonic acid and aniline. 

A. Michael and A. Adair gave the results of experi¬ 
ments on the foimation of “ Aromatic Sulphons,” leading 
to the adoption of the following as a general method of 
preparation. If sulphonic acid be mixed with an excess 
of an aromatic hydrocarbon and phosphoric andydride, 
and heated in a closed tube for a number of hours at 150° 
to 200°, the corresponding sulphon is formed, although in 
not very large quantities. Experiments were tried with 
benzen-sulphonic acid and toluen, para-toluen-sulphonic 
acid and toluen, and para-toluen-sulphonic acid and 
benzen. The mixed sulphons of benzen and naphthalin 
obtained in this way were studied more particularly. 
Benzeii-snlphonic acid and naphthalin yield two isomeric 

sulphons with the formula— 

bU2<'CTnHV 

The a-sulphon melts at ioo°, and forms white rhomboidal 
crystals. The /3-sulphon separated from the other by 
treatment with alcoholic ether melts at ii5°» and 
crystallises in needles. Benzen and /3-naphthalin-sul- 
phonic acid yield a single sulphon, coinciding in properties 
with the /3-sulphon from benzen-sulphonic acid. The 
isomers are both very insoluble in water. The identity of 
the compounds obtained by the two processes furnishes 
additional strength to the theoretical considerations with 
regard to the hexavalence of sulphur in sulphuric acid. 

W. Klobukowski communicated the results of experi¬ 
ments “ On the Constitution of Rufgallic Acid. An 
acetyl compound was prepared, and shown by analysis to 
be a hexacetyl-rufigallic acid. By treatment with methyl 
iodide and ethyl iodide in the presence of potassic hydrate 
at 130° tetra-methyl and tetra-ethyl derivatives of rufigallic 
acid were obtained, which, upon further treatment with 
the iodides, were changed into the hexa compounds. All 
of these derivatives possess remarkably fine crystalline 
forms. They are regarded by the author as proofs of the 
existence of six hydroxyl groups in rufigallic acid, and as 
this acid, as well as the compounds obtained by him from 
it, yield anthracen diredUy by redudtion with zinc, he con¬ 
siders it to be a hexa-oxy-anthraquinon. The formation 
from gallic acid would then be as follows : 

2C6H2(OH)3CO OH = 2H2o + OC [C6H(OH)3] 2co. 

The following papers have been communicated by non¬ 

resident members :— 
H. Limpricht, “ Replacement of Br and S03H by H in 

Ihe Benzen-sulphonic Acids” The author has studied 
various rea<5tions adapted for the redudtion of^the more 
highly substituted benzen derivatives to simpler forms, 
with the view of controlling their proposed rational for¬ 
mulae. Concentrated HC1 and phosphorus aie found to 
be the best reagents for the gradual replacement of bro- 
mine by hydrogen in such compounds. Amido-benzen- 
sulphonic acid, C6H.Br3.NH2.S03H, subjedted to this 
treatment for several hours at 140° yields a mixture of 
C6H2.Br2.NH2.S03H, C6H3Br.NH2.S03H, and— 

C6H4.NH2.S03H. 
The methods hitherto in use have produced an entire re¬ 
dudtion, and have not permitted a study of the possible 
intermediate products. In most substituted . benzen- 
sulphonic acids S03H can be replaced by H simply by 
heating with concentrated HC1, the bromo-benzen-sul- 
phonic acids being changed into bromo-benzens, the brom- 
amido-benzen-sulphonic acids into bromo-anilines,. &c. 

H. Bahlmann has prepared a number of “Derivatives 
of Ortho-amido-benzen-sulphonic Acid.” Among these 
are the mono- bromo- and dibrom-amido-benzen-sulphonic 
acids, and the orthiodo-, orthochloro-, and ortho-bromo- 
benzen-sulphonic acids. From the latter a nitro-bromo- 
benzen-sulphonic acid, C6H3.N02.Br.S03H (1,4, 5), was 
obtained by treatment with HN03. A number of salts 
and the amido-bromo-benzen-sulphonic acid obtained by 

redudtion with tin and HC1 are desciibed. 
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B. Radziszewski, “ On some Phosphorescent Organic 
Bodies.” Grape-sugar, when dissolved in an alcoholic 
solution of caustic potash and submitted to the action of 
a stream of oxygen, exhibits the same phenomenon of 
phosphorescence shown by lophin, paraldehyd, furfurin, 
and other polymeric aldehyds or NH3 derivatives of alde- 
hyds, when exposed to oxidising influences under the same 
circumstances. This fact furnishes additional proof foi 
the aldehyd nature of grape-sugar. Formic aldehyd ex¬ 
hibits also phosphorescence under similar conditions while 

changing into formic acid. 
A. Baeyer, “ On Furfurol.” The author has obtained 

previously among the condensation products of fuifurol 
and various phenols, green substances strongly resembling 
chlorophyll. Experiments show that the colour is not 
due to the presence of an aromatic group, as furfurtc 
alcohol itself gives the colouration when treated with 
HC1. In pursuing the subject furfurol was treated ac¬ 
cording to Perkin’s readtion, with acetic anhydride and 
sodium acetate. The result was furfuracrylic acid . 

C4H3O.CHO + CH3.CO.OH = 
=c4h3o.ch.ch.cooh+h2o. 

The new acid, which is isomeric with salicylic acid, melts 
at 1350, possesses a cinnamonic odour, and is volatile. 
Concentrated HC1 dissolves it under formation of a stable 
green colour, and H2S04 yields a green condensation 
produdt. Redudtion with sodium amalgam yields furfui- 
propionic acid, C7HSO3, melting at 50°, forming with HC1 

a reddish yellow solution, possessing the odour of furfur¬ 
acrylic acid, but much more soluble in water. 

W. Weith, in the course of experiments “ On the Con¬ 
stitution of Carbo-triphenyl-triamine,” finds that the 
following is the only decomposition resulting from treat¬ 

ment with HC1 or HKO :— 

CN3H2(C6H5)3-f2H20 = C02 + 3C6H5NH2, 

monium chloride and carbonate is preferred. In order to 
test for aluminium by the purpurin reaction, when iron 
salts are present, the latter are oxidised, the solution is 
treated with KSCN, and the ferric sulphocyanide thus 
formed is removed by shaking with ether. 

K. Stuckenberg, “ On Benzoyl Derivatives of Ortho- 
para-amido-phenol.'1'1 The hydrochlorate of this a-diamido- 
phenol when treated with benzoyl-chloride, yields 
tribenzoyl-a-diamido-phenol— 

C6H3.N(CO.C6H5)2.NH(CO.C6H5).OH, 

and dibenzoyl-a-diamido-phenol,— 

C6H3.(NH.CO.C6H5)2.0H. 

The latter crystallises in triclinic columns, which show 
all the peculiar properties of felspar in polarised light. 

“ On a-Amido-nitro-phenol, its Benzoyl Derivative, and 
an Amido-dinitro-phcnol." The author obtains a-amido- 
nitro-phenol from a-dinitro-phenol by subjecting the 
alcoholic solution to the action of H2S and NH4.SH. By 
treatment with benzoyl-chloride benzoyl-a-amido-nitro- 
phenol was obtained, and from this by the action of 
HN03 the author prepared nitro-benzoyl-o-amido-nitro- 
phenol, C6H2.(N02)2.NH(C0.C6H5).0H, which, by re¬ 
duction, gives an amido-dinitro-phenol,— 

C6H2.(N02)2.NH2.0H, 

apparently identical with picraminic acid. 
“ On fi-diamido-Phenol, its Benzoyl Derivatives, and 

(5-amido-nitro-phenol.” /3-diamido-phenol results from 
the reduction of diortho-nitro-phenol with Sn and HC1. 
Treatment with benzoyl-chloride yields a mixture of 
dibenzoyl, tribenzoyl, and tetrabenzoyl-/3-diamido-phenol. 
/3-amido-nitro-phenol is obtained from /3-dinitro-phenol 
by the action of H2S and NH4.SH. 

that H2S04 neither gives the bright blue colour peculiar 
to bodies containing N(C6H5)2, nor forms diphenyl-amin- 
sulphonic acid, yielding instead sulphanilic acid, that 
carbo-triphenyl-triamine is not changed under any cir¬ 
cumstances to a-triphenyl-guanidin, and that it finally by 
distillation is decomposed into aniline, ammonia, hydro¬ 
cyanic acid, diphenylamin, and benzonitrile. From these 
facts he regards carbo-triphenyl-triamine as a symmetrical 
triphenyl-guanidin— 

NHC6H5 
cnc6h5 
nhc6h5 

C. Bottinger, “Action of Ammonia and Amido-Deriva- 
tives upon Pyroracemic Acid.” Alcoholic ammonia yields 
a new acid,CsHgN04,which has been named uvitoninic acid. 
By the action of anthranilic acid upon pyroracemic acid 
a mixture of condensation products was obtained. 

E. Mulder, “ On the Mono-molecular Unit of Volume 
for Gases and Vapours.” The author favours from various 
theoretical considerations the adoption of o'5 as the 
atomic weight of hydrogen, in order to give more simpli¬ 
city to the expression for Avogadro’s law, replacing 

M = 28 by M = 8. 
H. W. Vogel, “ Spectroscopic Notes.” The author has 

discovered that thin sections of garnets yield quite distinct 
absorption spectra, consisting of a broad band in the 
green portion of the spectrum, between b and F, a less 
prominent one between D and E, and a weak one between 
E and b. Ruby displays a single band between E and D. 
It is suggested that this property be made use of for the 
detection of the precious stones. In order to remove the 
alkaline bands apparent in the spectrum of purpurin when 

dissolved in pure water before proceeding to test for 
magnesia, the addition of a few drops of chloride of am¬ 
monium is found sufficient. The use of potassic tartrate 
for the precipitation of lime from solutions to be tested 
for Mg is regarded unfavourably on account of the frequent 
presence of Mg in the tartrate ; precipitation with am- 

NOTICES OF BOOKS. 

Disinfection in Yellow Fever, as practised at New Orleans 
in'the Years 1870 to 1875 inclusive. By C. B. White, 
M.D. New Orleans: Maddon. 

Amongst the epidemics recognised by modern medical 
science, yellow fever—ravaging as it does almost all parts 
of the world endowed with a genial climate—holds a very 
prominent place, and any proved method of checking its 
spread merits careful attention. It appears tolerably well 
established that the poisonous agent of this disease is not 
gaseous in its nature, but attaches itself to the soil, to 
walls, and surfaces in general. “ If this poisonous cause 
be organisms, either animal or vegetable, they seem to be 
low-lying, propagating from centres along surfaces equally 
in all directions, against the wind as well as in the direc¬ 
tion of the air-currents.” The speed with which the 
infection travels has been observed to be about 40 feet per 
day. If, therefore, we take the number of days that a 
patient has been sick, add four for the number of days of 
“ incubation,” and multiply the sum by 40, we shall have 
the radius in feet of the area which is probably or possibly 
infected. Under such circumstances disinfection is ob¬ 
viously much more practicable than in case of a gaseous 
or volatile poison. The agent selected has been the mix¬ 
ture of carbolic and cresylic acids, preferably in the crude 
state ; and it is very satisfactory to learn that, when pro¬ 
perly applied, this disinfectant has proved successful in 
limiting the spread of the pestilence. It will be under¬ 
stood, however, that no half-measures can be satisfactory. 
The tarry acids must be applied liberally and thoroughly, 
and even more widely than theory would seem to indicate. 
The cases described in this pamphlet are exceedingly in¬ 
teresting, and certainly support the author’s views. 
Sulphurous acid and chlorine, used of course separately, 
have also been found serviceable. 
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COMPOSITION AND QUALITY OF THE 

January, 1877. 

METROPOLITAN WATER. 

The following are the returns of the Society of Medical Officers cf Health 
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Thames Water Companies. 
Grand Junction .. .. Slightly turbid 
West Middlesex .. .. Slightly turbid 
Southwark and Vauxhall Slightly turbid 
Chelsea.Slightly turbid 
Lambeth.Slightly turbid 
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Kent.Slightly turbid 
New River . Slightly turbid 
East London .. .> .. Slightly turbid 
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0*288 0*87 2*060 13*2 3-8 
0*252 0’94 i*86o 13*2 3*8 
0*252 0*87 1*730 13*2 3-8 
0*180 0*94 i*86o 13*2 2-g 
0*504 1*01 2*260 14*8 4*2 

0*432 i-5i 3*460 20*6 6*o 
0*216 0*87 1-530 14*9 3‘3 
0*468 1*01 2*460 14*9 3-3 

grains of water or 1 imp. : gall. 

Note.—The amount of oxygen required to oxidise the organic matter, nitrites, &c., is determined by a standard solu¬ 
tion of permanganate of potash adting for three hours ; and in the case of the Metropolitan waters the quantity of 
organic matter is about eight times the amount of oxygen required by it. 

C. Meymott Tidy. 

CORRESPONDENCE. 

ESTIMATION OF UREA. 

To the Editor of the Chemical News. 

Sir,—My answer to Mr. Apjobn’s letter in the Chemical 

News, vol. xxxv., p. 114, is simple, but more than suffici¬ 
ent. Let Mr. Apjohn read my paper when it appears, 
and he will find that in this case he has not followed the 
old adage which teaches- us not to cry out before we are 
hurt.—I am, &c., 

A. Dupr£. 
estminster Hospital, March 19,1877. 

OXIDISING ACTION OF ANIMAL CHARCOAL 
UPON ORGANIC MATTERS. 

To the Editor of the Chemical News. 

Sir,—In answer to the interesting note published in the 
Chemical News, vol. xxxv., p. 114, by Mr. Robert F. 

Smith, I have not made any analyses of the mixture of 
prussiate-char and night-soil either when freshly mixed 
or afterwards, but undoubtedly a large proportion of the 
ammonia produced would be lost by evaporation into the 
atmosphere. The points which Mr. Smith suggests would 
form an interesting subje&of investigation, but no reliable 
results could have been obtained from such an immense 
heap of such varied organic matters as the one from which 
I collected the sample of drainage.—I am &c., 

William Thomson. 
Royal Institution, Manchester, 

March 20, 1877. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, de VAcade'.nie 
des Sciences. No. g, February 26, 1877. 

Effects of a Jet of Air in Water, and on the Sus¬ 
pension of Water in Air: Suspension and Ebullition | 

of Water on a Tissue with Wide Meshes.—M. F. de 
Romilly.—This paper requires the aid of the accompanying 
engravings. 

Functions of the Leaves in the Phenomena of 
Gaseous Interchange between Plants and the Atmo¬ 
sphere; Part Played by the Stomata.—M. A. Merget. 
—It is concluded that the gases tried, however different in 
their properties, are diffused through the orifices of the 
stomata with an equal facility in both directions. 

Fourth Note on the Theory of the Radiometer.— 
Extradt from a letter of Mr. W. Crookes to M. Th. du 
Moncel.—The Comptes Rendus, January 5, 1877, contains 
a note by MM. Bertin and Garbe, in which it is said that 
I have opposed the views of Dr. Schuster regarding the 
nature of the force producing the movement of the radio¬ 
meter. So far from opposing Dr. Schuster’s views, my 
experiment “ On the Movement of the Glass Case of a 
Radiometer,” described to the Royal Society on March 30, 
1876, fully corroborates his experiments. In a communi¬ 
cation I had the honour of presenting to the Academy of 
Sciences on December n, 1876, I brought forward experi¬ 
mental proof that the presence of residual gas is the cause 
of the movement of the radiometer, and generally of the 
repulsion resulting from radiation, the maximum effect 
being at a pressure of about 50-millionths of an atmosphere. 
As I have stated in a postscript to my papers, read before 
the Royal Society more than twelve months ago, and 
which are now being published in the Philosophical Trans¬ 
actions, the explanation afforded by the dynamic theory 
of gases shows very clearly how it was that I obtained 
such strong actions in my earlier experiments when using 
white pith as the material to be repelled, and employing 
the finger as a source of heat, and how it happened that 
I did not discover for some time that dark heat and the 
luminous rays were essentially different in their adtions 
on black and white surfaces. The explanation of this is 
as follows:—Rays of high intensity (light) pass through 
the walls of the glass vessel without warming it; they 
then, falling on the white surface, are simply reflected off 
again ; but falling on the black surface they are absorbed, 
and, raising its temperature, produce the molecular dis¬ 
turbance which causes motion. Rays of low intensity 
(dark heat) do not, however, pass through the glass to any 
great extent, but are absorbed and raise its temperature. 
This warmed spot of glass now becomes the repelling body 
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through the intervention of the molecules rebounding from 
it with a greater velocity than that at which they struck 
it. The molecular pressure, therefore, in this case streams 
from the inner surface of the warm spot of glass on which 
the heat rays have fallen, and repels whatever happens to 
be in front of it, quite irrespective of the colours of its 
surface. 

Acftion of Water upon the Chlorides of Iodine.— 
M. P. Schiitzenberger.—If the chlorides of iodine are not 
decomposed into hydrochloric acid, iodic acid, and free 
iodine, it is because the direction of the reaction is modi¬ 
fied by the existence of a compound of hydrochloric acid 
and of protochloride of iodine permanent in presence of 
water. 

Formation of Quinonsby means of Chloro-chromic 
Acid.—M. A. Etard.—Nitro-quinon, CgH^fNO^Oa, has 
been obtained by causing x part of chloro-chromic acid to 
reaCt upon 3 parts of benzol, placed in a flask fitted with 
an ascending refrigerator. The reaction is complete when 
hydrochloric acid no longer escapes. 

Saccharine Matter Extracted from the Leaves of 
the Nut Tree.—MM. Tanret and Villiers.—Nucite is 
represented by the formula C12PL2O12 + 2H2O2. 

Salts of the Algerian Salt Marshes.—These salts 
contain chloride of sodium and sulphate of soda. 

Experiments on Acute Poisoning by Sulphate of 
Copper.—MM. Feltz and Ritter.—An account of experi¬ 
ments performed on frogs, pigeons, rabbits, and dogs, 
which in this country would be pronounced an “ orgie of 
diabolism.” The authors conclude that sulphate of cop¬ 
per will not be willingly taken in quantities sufficient to 
cause death. 

Les Mondes, Revue Hebdomadaire des Sciences, 
No. 2, January 11, 1877. 

M. Maiche, in the preparation of rice-starch, makes use 
of a centrifugal machine, by which the water, the starch, 
and the cellulose are respectively separated from each 
other. 

The Radiometer.—J. Delsaulx.—The author regards 
the radiometer, not as a thermic, but as a thermo-eleCtric 
apparatus. 

No. 3, January 18, 1877. 

M. Littre is taken gravely to task for having, in his 
great dictionary of the French language, spelt “ granit ” 
without the final “ e,” “in imitation of the English and 
the Germans.” The writer is mistaken as regards the 
English orthography of the word. 

No. 4, January 25, 1877. 

This issue does not contain any chemical matter. 

NOTES AND QUERIES. 

Products of Rosin Distillation.—Could any of your readers give 
me information on the above, saying the quantities of the two oils 
obtained from rosin on the manufacturing scale, and also state what 
are the uses of these oils ?—Rosin. 

MEETINGS FOR THE WEEK. 

TO CORRESPONDENTS. 

A Long Subscriber.—Every aniline dye requires different treatment 
to get it in roltstion. 

A Reader.—The McLeod] guage is described in the Philosophical 
Magazine for 1874, page no. Mr. Gimingham’s improvements in the 
Sprengel pump are described in Proceedings 0/ the Royal Society, 
vol. xxv., p. 396. 

P. Casamajor.—Received with thanks. 
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ESTIMATION OF PHOSPHORIC ACID IN 

PRESENCE OF SILICIC ACID. 

By R. W. ATKINSON. 

In the July number of the Journal of the Chemical Society> 
ii., p. 115, 1877, there appeared a short abstract of a paper 
by E. H. Jenkins (Journ. Prak. Chem. [2], xiii., 237—239) 
which stated that the presence of silicic acid does not 
interfere with the determination of phosphoric acid by 
means of ammonic nitro-molybdate, and that it is there¬ 
fore unnecessary to remove it. As this seemed contrary 
to all experience, and thinking that it ought to be con¬ 
firmed or correded, I requested two of my students to 
make some estimations of phosphoric acid by this process 
in presence of different weights of silicic acid, and also in 
its absence. The following are the results :— 

25 c.c. of a solution of sodic phosphate containing 
0*025 grm. P2O5 were employed in each experiment. 
Ammonic nitro-molybdate was added, the liquid’allowed 
to stand for eighteen hours, the precipitate washed, dis¬ 
solved in ammonia, filtered, magnesia mixture added to 
the filtrate, and the precipitate weighed as magnesic 
pyro-phosphate. The silicic acid was in the form of sodic 
silicate. 

First Series, by Mr. Watanabe. 

1. No silica 0*0390 grm. = 0*0249 grm. 
2. No silica 0*0395 ,, = 0*0253 ,, 
3* 0*3935 grm- si°2 0*0455 „ = 0*0291 „ 
4. 0*7870 „ 0*0505 „ = 0*0323 „ 
5- 1-1805 „ 0*0555 „ = 0*0355 „ 

led to a suspicion- of the presence of sulphur compounds 
of lower oxidation in the acid sulphite, and the salt was 
examined and found to contain hyposulphite. 
. 01'der to ascertain whether the occurrence of this 
impurity was the result of accident, I lately procured from 
six of the best known laboratory furnishers a small quan¬ 
tity of their pure acid sodium sulphite, as sold for the 
reduction of ferric salts in the “ volumetric estimation of 
iron. Upon the arrival of the samples, they differed con¬ 
siderably in appearance, and ranged in colour from pale 
straw to white. The percentage quantity of matter in¬ 
soluble in water was very small in each case, ranging from 
0*14 to 0*06. When tested for hyposulphite only one 
sample was found to be free; it was from Messrs. Town- 
son and Mercer. For the others, no two specimens were 
alike in the quantity contained ; there was, moreover, a 
very wide difference between the potential of reduction of 
the best sample and the worst. When tried upon solu- 
tions of ferric chloride of known strength under exadly 
similai conditions, 40 parts of the best sample were equal 
in power to 100 of the worst. Now it seems to me that 
when a certain salt is sold as pure and fit for analytical 
work, some effort ought to be made by the firm selling the 
substance to ensure its being as near as possible the 
article it professes to be; because often in an adive 
laboratory there is little time to spare for more than the 
application of a few simple tests to ascertain the com¬ 
parative purity of reagents, and very considerable reliance 
is often—too often in fad—placed upon the name and 
fame of the firm supplying the material, and again it is 
especially necessary that the chemical reagents supplied 
to those who are struggling with the difficulties of a 
chemical education should really be pure in nature as well 
as in name. Imagine the embarrassment of a student on 
finding a coloured precipitate formed in a solution of say 
copper, arsenic, and ferric iron by the use of “pure” 
sodium acid sulphite, which he had added for the sole 
purpose, and with the one expeded result of simply 
lowering the condition of the arsenic and iron previous to 
passing H2S. It is difficult to conceive how the variation 

Second Series, by Mr. Takamats. 

1. No silica 
2. 0*223 grm. Si02 

3- °’553 » 
4. 1*106 ,, 

0*0392 grm. = 0*0251 
0*0409 9) = 0*0262 
0*0429 99 = 0*0274 
0*0451 99 = 0*0288 

n 

9> 

n 

99 

In both series it will be observed that the weight of the 
magnesic pyro-phosphate increases with the amount of 
silicic acid present, and therefore the apparent amount of 
phosphoric acid increases likewise. Although there is 
not a perfed agreement between the two sets of experi¬ 
ments as to the increase in weight of the magnesian pre¬ 
cipitate for a given weight of silicic acid present in the 
solution, still, I think, it is sufficient to show that the 
silica ought to be completely removed before estimating 
the phosphoric acid. I trust you will oblige me by giving 
publicity to this corredtion. 

University of Tokio, Japan, 
February 7,1877. 

ON THE DIFFERENCE IN QUALITY OF SOME 

SAMPLES OF SO-CALLED PURE SODIUM 

ACID SULPHITE. 

By W. F. K. STOCK, F.C.S. 

Some time ago I received a supply of sodium acid sul¬ 
phite, which was labelled “ Pure for Analysis,” and in 
using it for the redudion of acid solutions of ferric salts in 
the separation of phosphoric acid,. I found that after neu¬ 
tralising with sodium carbonate the reduced solution, the 
addition of sodium acetate produced a precipitate which, 
though light red at first, became deeper and deeper upon 
foiling, until it had acquired a dirty olive-grey tint. This 

here dealt with occurs, for the methods of preparation of 
the “bisulphite” seem to be held within very narrow 
limits; it is a question, however, which deserves an 
answer, and I hope shortly to be able to communicate 
further with you upon this subjed. Meanwhile I must 
apologise for the meagre charader of this note, and claim 
indulgence for it solely upon the ground that there is 
good in everything which tends to equalise the conditions 
under which similar work is performed by different 
analysts. 

A DEFENCE OF TURNER’S METHOD OF 

DETECTING BORACIC ACID.* 

By C. LE NEVE FOSTER, B.A., D.SC., F.G.S. 
« 

A defence of Turner’s methodf seems at first sight to be 
quite unnecessary, for his test has been used over and 
over again, for upwards of fifty years, and, as far as I am 
aware, its usefulness has never been questioned till quite 
lately. Great was my surprise a few days ago to read a 
a paragraph “ On the uselessness of Turner’s flux as 
applied to the Detedion of Boracic Acid.’’I Professor 
Chapman speaking of Turner’s method, says:—“This 
test is much quoted in blowpipe books, and works on 
chemical analysis generally ; but it is altogether super¬ 
fluous. With borate of soda it fails entirely, or yields 
very unsatisfadory results ; and although it answers for 

* A paper read before the Mineralogical Society, December iSth, 
1876. 

t It consists in heating on Pt wire before the blowpipe the powdered 
mineral mixed with a flux made of 4! parts of bisulphate of potash, 
and one part of finely powdered fluor spar. If boric acid is present 
the flame is coloured green. 

t On some Blowpipe-Reactions, by Prof. E. J. Chapman. Canadian 
Journal, Odober, 1876. 
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most other borates, and for borosilicates, it is uselessly 
applied to them, because these bodies colour the flame 
equally well per se.” He quotes from Buzengeiger 
(Annales des Mines, 1829, tome v., p. 36), in support of 

these statements. . . 4. 
Surely, I said to myself on reading the article, the 

careful Plattner and my good friend and most painstaking 
teacher, Prof. Theodor Richter, would never have recom¬ 
mended Turner’s method if they had not been convinced 
of its value. Besides, I have so often used the test 
myself with such marked results that I feel quite satisfied 

that it is a useful one. . . , 
However, to fortify my convi&ion, and make quite sure 

that I have not been labouring under an optical delusion 
for the last seventeen years, I have lately made a series 
of tests, and I am glad to say that the reliance I have 
always placed on Turner’s test does not appear to be un¬ 

founded. , . 
My first experiments were made with a view to combat 

Prof. Chapman’s assertion that “ with borate of soda it 
(Turner’s test) fails entirely, or yields very unsatisfactory 

results.” 
I suppose in speaking of “borate of soda,” he refers 

to borax, and not to the neutral borate. 
I first prepared some mixtures of borax and orthoclase, 

and then another series of borax and common salt. Some 
of the experiments were as follows :— 

I§ Borax mixed with three times its volume of Turner s 
flux, heated on Pt wire in flame of Bunsen burner, im¬ 
parts a very decided green colour to the flame. 

2. Mixture of ninety-seven parts by weight of orthoclase 
and three parts of borax, treated with flux in the same 
way. Distind green coloration. 

3. Mixture of equal parts by weight of borax and com¬ 
mon salt, treated with flux in the same way. Decided 

green flame. . , . , 
4. Mixture of nine parts by weight of common salt and 

one* part of borax, treated as before. Flame plainly 
coloured green. 

5. Mixture of ninety-eight parts by weight of common 
salt and two parts of borax, treated as before. By holding 
the Pt wire close to the flame of the Bunsen burner, with¬ 
out quite touching it, I managed to tinge the edge of the 
flame a distinCt green. 

6. Mixture of ninety-nine parts by weight of common 
salt and one part of borax, treated as before. By very 
carefully approaching the assay to the flame, I obtained a 
decided green coloration. 

As is well-known, the green coloration does not last 
long, but it is very plain and characteristic. 

The faCts which I have just brought forward are surely 
sufficient proof of the delicacy of Turner’s test, even in 
the presence of large quantities of sodium. In mixture 
No. 6 I only had 1 per cent, of borax, or about £ percent, 
of boric acid (B^CL), and yet I succeeded in obtaining a 
distinCt reaction. 

In all the above experiments I used a Bunsen burner, 
but as Prof. Chapman speaks of testing with the blowpipe 
flame, I tried several of my mixtures in that manner. 

With No. 6 I failed to obtain a satisfactory coloration, 
but Nos. 4 and 5 gave a decided green. I need hardly 
say that to prevent any possibility of error on my part, I 
tested my Turner’s flux alone and mixed with salt, and in 
neither case did I see any green tinge. Before using a 
piece of Ptwire, I invariably tried it in the Bunsen flame 
alone, and with Turner’s flux, so as to make sure of its 
being perfectly clean. 

Prof. Chapman’s second assertion, that most of the 
borates (save sodic borate) and boro-silicates colour the 
flame equally well per se, as when mixed with Turner’s 
flux, does not at all agree with the results that I have 
obtained on various occasions. 

I made some comparative tests as follows:—I pulver¬ 
ised some schorl and made part of the powder into a paste 
with water, and mixed the rest with Turner’s flux. I then 
tested the two on Pt wires simultaneously, at the opposite 

sides of the flame of the same Bunsen burner. The 
schorl alone gave at most a greenish yellow coloration, 
whilst when mixed with the flux, the green tinge, though 
evanescent, was very vivid. 

Axinite treated perse before the blowpipe, in adarkened 
room, gives, it is true, a yellowish green colour to the 
flame, but the colour obtained by the use of Turner’s flux 
is to my eyes far greener and more intense. 

Axinite per se in the flame of the Bunsen burner does 
not give such decided results as in the blowpipe flame, but 
with Turner’s flux I had not the slightest difficulty in 
securing a marked green coloration. 

Such being the results of my experiments, I am almost 
at a loss to account for Prof. Chapman’s statements. Two 
solutions of the difficulty may be suggested. 

1. Prof. Chapman does not apply the test in exactly the 
same manner as I do. Having carefully prepared Turner’s 
flux in accordance with Planner’s directions,* I invariably 
thoroughly incorporated 3 volumes of the flux with 
1 volume of the finely pulverised mineral by grinding the 
two together in an agate mortar. I sometimes make the 
mixture into paste with water, and plaster it on to the 
loop of the Pt wire, or else heat the Pt wire, and dip it 
into mixture. On holding the assay at the tip of the blue 
flame before the blowpipe, or in the flame of the spirit 
lamp, or Bunsen burner, a vivid green colour appears, if 
boric acid is present, but, as said before, the coloration 
lasts but a short time. 

2. It is possible that the colour afforded by fluo-borie 
acid does not produce the same effeCt on the eyes of 
Prof. Chapman as it does upon those of most people. 
Berzelius himself was well aware of the fa<5t that two 
persons do not always apply the same name to a certain 
colour. “ For instance,” he says, “ Gahn would call a 
tint yellow or dark yellow which I should have called red, 
although we both agreed in the case of the pure primary 
colour, whether yellow or red.”f This will, perhaps, 
explain to Prof. Chapman why Berzelius says nothing 
about the coloration afforded by certain minerals when 
treated before the blowpipe. It does not follow that he 
“overlooked the coloration of the flame,” but knowing 
that some of his observations differed from those of his 
master, Gahn, he may have thought it better to omit the 
impressions produced on his eyes by certain flames, fear¬ 
ing that they would not agree with those produced on other 
people. 

Of course, I do not for a moment impugn the accuracy 
of Prof. Chapman’s results as far as he is individually 
concerned, but I still think that by the majority of blow¬ 
pipe workers, or “ pyrologists,” as my friend Major Ross 
dubs us, Turner’s test will be found to be eminently satis¬ 
factory. _ 

A NEW METHOD OF DETERMINING WITH 

ACCURACY THE MELTING-POINTS OF METALS 
AND OF 

OTHER SUBSTANCES BAD CONDUOTORS OF 

HEAT.+ 

By Dr. HIMLY. 

A knowledge of the boiling points of liquids under the 
same atmospheric pressure has the same high value as a 
means of distinguishing them from each other as crystal¬ 
line form has in the case of solid bodies. These constitute 
distinguishing physical characteristics in both cases; 
indeed, in cases of liquids, their purity is determined by 
the constancy of the boiling-point, of course excepting 
those liquids which are decomposed in the aCt of evapo- 

* Plattner’s “ Probirkunst mit dem Lothrohre,” 4te Auflage, 1865, 
p. 466. 

t Translated from Berzelius’s Anwendungdcs Lothrohrs, Niirnberg, 
1821, p. 79. 

t Translated from i'oggchdorfj's Annalcn (Feb., 1877), by a Member 
of the Physical Society.. 
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ration. As regards the temperature of the boiling-point, 
certain physical conditions have been discovered as de¬ 
pendent on this, especially in the case of substances 
belonging to organic chemistry. How is it, however, as 
regards the temperuture of the melting-point. Here we 
must admit that the connection between the temperature 
of the melting-point and the physical constitution of the 
body is still wholly unknown to us. The importance of a 
knowledge of the melting-points is evident, if we only take 
into consideration the number of organic bodies whose 
melting-points are constant (when pure). How little we 
know of the connection between the molecular constitu¬ 
tion of the body and its melting-point, may be illustrated 
by merely referring to the elementary substances. Why, 
for example, do platinum and iridium only melt at the 
highest temperature of the oxyhydrogen flame, while 
mercury is already liquid at 39° C. below the freezing 
point ? 

The melting-points of other metals lie between these 
extremes, but the varying densities of the metals give us 
no insight into this. To follow this inquiry further would 
lead too far from our present purpose, I will only put one 
more question:—What physical condition determines the 
fact that the metal calcium melts already at a red heat, 
while when united to oxygen (a gas so volatile as to be 
incapable of liquefaction), it is as infusible as carbon. 

The number of melting-points reliably determined, 
whether in the case of simple or compound bodies, is (in 
proportion to the vast number of bodies) extremely small, 
and yet it will be only possible to deduce laws regarding 
the physical conditions which determine the melting- 
points, after a large number of these melting-points have 
been accurately observed. Under these circumstances, I 
think therefore I am doing a service to science if I make 
known a method for determining the melting-points which 
is easily applied and affeCts a remarkable accuracy, and is 
applicable equallv to good and bad conductors of heat, such 
as metals, fats, &c. 

In Dingier's Polyt. Journal (vol. 201, p.250), a very 
interesting method of determining the melting-points of 
organic substances which are non-conduCtors of electricity 
is described by J. Lowe. This method consists in coating 
a platinum wire with a layer of the substance whose 
melting-point is to be determined. The platinum wire 
dips into a bath of mercury, which latter is connected with 
an eleCtric bell, a galvanic cell being placed in the circuit. 
So long as the coating of substance on the platinum wire 
remains unmelted the bell remains silent. The bath of 
mercury is gradually heated, the coating of substance 
melts, and the wire makes contact with mercury, and thus 
closes the eleCtric circuit. The bell rings, and at that 
instant the temperature is read off by a thermometer 
placed in the bath of mercury. The difficulty of deter¬ 
mining with accuracy the melting-points of substances 
which are bad conductors of heat, such as fats, &c. 
(especially when they possess a considerable latent heat) 
is well known, as also the imperfection of the method 
hitherto employed for this purpose, which consisted in 
placing the substances to be examined in capillary tubes, 
and in observing an approximated thermometer as soon as 
the melting began. On account of this difficulty, the in¬ 
genious method devised by M. Lowe was all the more to 
be welcomed. It is to be regretted, however, that the 
experiments made by a former scholar of mine, C. H. 
Wolff (and described in the Archiv. d. Pharmacie, vol. 3, 
1875) have shown that the degree of accuracy expected 
was not attained, as, for example, in the case of a piece 
of white wax, M. Wolff obtained, in a series of twenty- 
four experiments results varying between 6i‘2° C. and 
65*4° C., or a difference of 4-2° C. This circumstance 
caused him to diminish the thickness of the platinum 
wire, and to alter its form, by which means he says that, 
after many experiments, he reduced the difference to only 
0'5° C. That with this method absolute accuracy was 
unattainable is no doubt to be ascribed to the difference 
n the conducing power for heat possessed by the 
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platinum of the wire and the mercury of the ther¬ 
mometer. 

Induced by the faCt that the Royal Dockyard of 
Wilhelmshaven, besides requiring exaCt quantitative 
analysis of different white metals (of which, remarkably 
enough, two specimens contained about 5 per cent, of 
mercury), also required exadt determinations of the 
melting-points of the same, I have for this purpose 
employed a method which has only that in common with 
M. Lowe, in possessing the arrangement of an eledtric 
bell. The object to be attained was not only to avoid the 
errors above alluded to in the determination of the melting- 
points of bad condudtors of electricity and heat, but also 
to render the method applicable to the determination of 
the melting-points of substances which are good con¬ 
dudtors of eledtricity and heat. This new method is as 
follows :— 

The glass mercurial thermometers employed are made 
with thin ogival-shaped bulbs, and the bulbs (and also 
part of the tube) are chemically coated wtth silver. As 
the silver coating is very easily damaged, it is well to 
strengthen it with a coating of copper in the ordinary way 
by means of a weak galvanic current and a solution of 
sulphate of copper. Before this, however, a fine annealed 
copper wire is to be wound round the thermometer tube a 
little above the bulb. The wire is then to be laid along 
the side of the thermometer tube and fastened to it by an 
india-rubber band, to avoid all jerks on the wire, as the 
latter is afterwards to be connedted with a galvanic cell. 
The coating of copper is allowed to extend above the 
point where the wire is attached, by which mgans a better 
metallic contadt is ensured. For the determination of the 
melting-points of metals, or alloys and good condudtors of 
eledtricity, the copper coating may be somewhat thicker 
for the sake of durability, while in the case of investiga¬ 
tions with non-condudtors, the copper coating should be 
thin, or may be dispensed with altogether. It remains 
now to describe the special method of procedure. 

Determination of the Melting-Points of Metals and Good 
Conductors.—For this purpose a U-shaped tube with arms 
about 10 centimetres long is required, the glass of which, 
for the sake of durability, should not be too thin. Tne 
arms should be parallel and close to each other. The 
bore of the tube should not be much larger than the bulb 
of the thermometer employed. 

The metal or alloy to be experimented upon is to be 
cast in the form of small bars, about the same thickness 
as the bulb of the thermometer. Besides this, an iron 
bowl or crucible is wanted, which can be slowly heated by 
means of a spirit-lamp or gas burner. According to the 
height of the melting-point to be determined, the crucible 
is to be filled with mercury or some fusible alloy. To 
carry out the experiment, the thermometer with its 
attached wire is to be placed in one arm of the U-tube, 
and the small bar of metal to be tested in the other. 
The bar should be pushed in quite up to the bend, so that 
the bar and the bulb of the thermometer are as near 
together as possible without touching. A. conducting 
wire reaching down to the bend of the tube is placed by 
the side of the metal bar, the wire being of such a 
length as to admit of being conveniently connected 
with a galvanic element. The whole arrangement with 
the U-tube is attached to a convenient support with 
clamp, so that the U-tube can be immersed in th? bath of 
mercury or melted alloy. . 

An eleCtric bell (with galvanic element) i s inserted in 
the circuit between the two wires attached to the ther¬ 
mometer bulb and metal bar respectively. The complete 
circuit is therefore only broken at the bend of the U-tube, 
and as long as this interruption lasts, the bell 1$ silent 
When, however, the heating of the metallic bath in which 
the U-tube is immersed has gone so far that the metal bar 
in the tube melts, then the melted metal closes the 
eleCtric circuit. At the same instant the bell rings, and 
the reading of the thermometer is taken. WFen it is 
considered that the thermometer and the metal bai ar e 
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exposed under perfectly similar conditions to the source 
of heat, the accuracy of the melting-point thus determined 
must be self-evident. This method of experimenting is of 
course only to substances which are conductors of 
electricity, and whose melting-points are such as to permit 
the use of a mercurial thermometer. This principle would 
also be applicable to metals with high melting-points, 
provided the U-tube were made of some refractory 
material, and a suitable pyrometer substituted for the 
thermometer. 

Determination of the Melting-Points of Substances, Non¬ 
conductors of Electricity and Heat.—For this investigation 
also the metallically-coated thermometer with conducting 
wire attached, is employed. The substances to be ex¬ 
amined are first melted, and just when solidification begins 
again to set in at the sides of the containing vessel, the 
metallically-coated bulb of the thermometer is dipped for 
an instant into the substance. In this way the bulb of 
the thermometer is coated with the substance to be 
examined. It suffices if the coating be from one to two 
millimetres thick. Further, an iron crucible is required 
with a hole formed in the lid. In this hole a thin 
porcelain crucible filled with mercury is placed, which dips 
well into the liquid in the iron crucible. The liquid in the 
iron crucible may consist of glycerin, or a solution of 
chloride of calcium in glycerin, which may be 
heated to a temperature of 200° C. without giving any 
trouble. If higher temperatures are required, then it 
would be well to use a bath of liquid alloy or mercury. 

The carrying out of the experiment is very simple. 
After the bulb of the thermometer (and a small part of its 
tube) has been coated in the manner described with the 
substance to be examined, and the whole has become cool 
again, then the thermometer is immersed in the mercury 
of the porcelain crucible. The wire attached to the 
silvered coating of the thermometer, and a wire dipping in 
the mercury are then respectively to be connected to the 
circuit containing the galvanic element and bell. Then 
the glycerin bath is to be slowly heated. 

Since now the substance whose melting-point is to be 
determined is in aCtual contact with the bulb of the 
thermometer itself, it is clear that at the instant of melting 
(when the bell rings), the thermometer must give the 
temperature with wonderful accuracy. This is in itself so 
evident that it is not necessary to refer for illustration to 
the number of experiments which have been made. 

It may just be added in conclusion that in measuring 
the melting-points of metals or alloys, the level of the 
metal bar to be tested should be completely below the 
level of the melted substance in the heating bath, and the 
bath should be heated uniformly, i.e., not only underneath, 
but at the sides. The uniform heating of the bath may be 
best attained by stirring its contents with a small iron 
bar; also it is well to take care that the U-tube is not 
irregularly bent, so that there is no unevenness in the 
bend of the tube to obstruct the free downward flow of the 
metal from the melted bar. 

CONTRIBUTIONS TO VOLUMETRIC ANALYSIS.* 

Second Paper.—On a New Mounted Burette. 

By P. CASAMAJOR. 

At the last meeting of this Society I described and ex¬ 
hibited a new burette of the portable class. This evening 
I will solicit your attention to another new burette of 
the class called mounted or permanent. 

* Read before the American Chemical Society, December 7, 1876. 
Note.—Since reading- this paper before the American Chemical 

Society, I have found that in the essential characteristics of this 
burette 1 had been anticipated. In the new work by E. J. Maumene, 
Traits. Theorique et Pratique de la Fabrication da Sucre, vol. i., 
p. 48*, is a woodcut, accompanied by a description, of a burette, in 
which the liquid is displaced by a plunger, and it drops out from a 
small beak at the top of the outer tube. The burette is attributed to 
E. J. Maumene, the preface of whose book bears the date: Paris, 
Septembre, 1876.—P. C. 

Burettes of this class have many advantages over 
portable instruments. For one thing they can be made 
much longer, so that, for the same degree of minuteness 
in their scales, they are able to hold much larger quan¬ 
tities of liquid, and consequently do not require to be 
replenished so often. They are also less liable to 
breakage than portable instruments, as they are firmly 
held in a stand and are not so subject to accidents from 
handling. Instruments of this class have, however, a 
serious defeat in common, which is that they have an 
opening at the bottom, from which the test solutions run 
out, the flow being regulated by a valve or cock, which 
generally lets the contents leak out at wrong times. 
Even when the key of a glass cock fits perfe&ly, if it is 
sufficiently loosened to allow it to work with nicety, 
enough liquid may escape around the key and remain 
adhering to the instrument to afford inaccurate results. 

Ixg 1. 

Dr. Mohr’s burette is not open to this objection, but it 
is ill adapted to hold many of the solutions used in 
volumetric analysis on account of the perishable nature 
of its rubber tube. 

After trying for a long time to contrive a valve or cock 
not liable to leakage I turned my attention in another 
direction, and the result is the combination I present to 
you this evening, which shows a mounted burette without 
a valve or a cock (see Fig. 1 and Fig. 2). 

This result has been accomplished by dividing the 
burette into two portions; one, which I will call the outer 
tube, holds the test solution, while the other, which is 
the inner tube or plunger, bears the graduated scale. As 
this latter portion sinks into the outer tube it displaces a 
certain volume of liquid, which finds its way out through 
the little beak c (Fig. 3). 

The plunger tube, being a plain cylinder, has nothing 
in its shape that deserves attention. It is not so, how- 
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ever, with the outer tube, whose upper portion is ex¬ 
panded and provided with a beak. This portion is re¬ 
presented in Fig. 3, in which a is the outer tube, b the 
plunger, c the beak, belonging to the outer tube, and d 

the index. In this figure I have endeavoured to give 
every detail that is necessary to obtain single drops when 
the plunger is properly lowered. The objeCt of enlarging 
the upper portion of the outer tube is to prevent any 
variation in the surface of the liquid. If the outer tube 
was not made larger at this part the plunger tube, as it 

moved down, would not keep equally distant from every 
portion of the inner surface of the outer tube. Whenever 
the distances varied the shape of the surface of 
liquid would vary also, rising as the sides of the tubes 
drew nearer together. The consequence of this would be 
that for a downward movement of the plunger, sufficient 
to afford a drop, sometimes no liquid would fall, and at 
other times, several drops would fall in succession. By 
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widening the upper portion of the outer tube, the surface 
of the liquid remains the same for all positions of the 
plunger. 

The shape taken by the liquid at the top of the outer 
tube is represented in Fig. 3. We may notice that the 
surface of the liquid, between the plunger and the outer 
tube, forms a ring, the liquid rising slightly as it touches 
the glass surfaces. At the end of the beak there always 
remains a small particle of liquid, which ought to spread 
partly on the under surface of the beak, as shown in Fig. 3. 
The liquid with an annular surface between the two tubes, 
t : it which fills the beak, and the small portion adhering 
to the end of the beak, form altogether a system whose 
equilibrium is very easily disturbed. When the inner 
tube is pushed down sufficiently, so that the additional 
volume that enters in the liquid is equal to about ^ of a 
cubic centimetre, the small volume of liquid at the end of 
the beak increases perceptibly and a drop escapes. Unless 
the beak is so small as to remain entirely full of liquid 

1%. 3 . 
AciruoL Si~w, 

and unless the end of the beak is such that a small volume 
of liquid adheres to it exteriorly, delicacy of equilibrium 
cannot be obtained, and the burette will not respond 
with readiness and regularity to very small downward 
motions of the plunger. 

As glass tubes are not made cylindrical but slightly 
conical, an accurate graduation could not be obtained by 
taking the whole volume of a tube between two points, 
situated near its extremities, and dividing the space 
equally into cubic centimetres. The best plan is to 
divide a long tube into several equal portions, each^repre¬ 
senting a known number of cubic centimetres, and after¬ 
wards sub-divide each portion into centimetres and 
fractional parts. The plunger of this burette, was divided 
into portions of 10 c.c., and each such portion was sub¬ 
divided into centimetres and tenths. To effedt this the 
first step was to take a long and narrow test-tube, Ayhich 
was gauged by placing in it 10 c.c. of water, and marking 
the surface of the liquid on the side of the tubq. This 
tube, after being emptied and dried with bibulous paper 
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was ready for use. The outer tube of the burette, being 
filled with water so that a portion drops out of the beak, 
the plunger, with its bottom closed but its top still open, 
is lowered gradually until a few drops have started again 
from the beak. This is the starting point which is marked 
on the plunger opposite to index, which may very con¬ 
veniently be placed on a cap covering the outer tube (see d, 

Fig 3). The mark on the tube may be made with a file, 
previously moistened with spirits of turpentine or petro¬ 
leum, to prevent the abrasion from cracking the glass. In 
the next place the test-tube, capable of holding io c.c. is 
placed under the beak, and the plunger is lowered until 
the test-tube is filled up to the mark designating io c.c. 
Another mark is then made on the plunger tube as before, 
and the operation is repeated until the bottom of the 
plunger touches the bottom of the outer tube. After every 
volume of io c.c. has been measured, the test-tube is dried 
with bibulous paper to get it ready for the next measure. 
When the operation is ended, the result is a series of 
marks on the plunger, between which its outside dimen¬ 
sions are equal to io c.c. Now a long and narrow strip 
of paper is taken, and the distances between the marks 
on the plunger are transferred with a compass on the paper. 
After this each space is divided into io equal parts, which 
are again sub-divided into io equal paits, the smaller 
divisions representing tenths of cubic centimetres. 

The next step is to introduce the paper scale into the 
plunger tube, which was found to be a difficult operation, 
as the strip of paper would not go in straight on account 
of its great length. 1 he difficulty was overcome by past¬ 
ing the strip of .paper to the outside of a glass tube, whose 
diameter was small enough to allow it to slip easily into 
the plunger tube. A little wad of paper or cotton should 
be placed in the plunger tube before introducing the tube 
bearing the scale, to prevent a sudden shock from cracking 
the tubes. 

The scale should be placed on the narrower tube in 
such a way that, when lowered in its place, the divisions 
of the paper scale corresponding to o, io c.c., 20 c.c., &c., 
may be found opposite to the file marks on the plunger 
tube. Afterwards the top of the plunger tube is closedlry 
melting over a lamp. 

In Fig. 1 and Fig. 2 are shown two manners of mount¬ 
ing the burette. In F'ig. 1 the height from the beak to 
the bottom of the outer tube is 28 inches, and the instru¬ 
ment may be placed either on the floor or on a table. In 
the first, the operator must be seated, while, in the second 
case, he must stand, so that in every case his eye may be 
placed opposite to the index. The plunger tube, in Fig. 1 
is held by two clamps. 

In Fig. 2 the distance between the beak and the bottom 
of the outer tube is 42 inches. The outer tube reaches to 
the floor, and it may be protected by a case of wood or 
metal. The plunger is attached to a flexible band or belt, 
free from torsion, so that the scale will always remain in 
front of the index. The belt passes over a pulley attached 
to the wall of the laboratory, and the other end of the 
belt bears a weight to counterbalance the plunger tube. 
The operator must be seated when using this instrument. 
A burette of greater length may be made on the same 
plan by running the outer tube to the floor, and making it 
high enough to place the index opposite to the eye of the 
operator when standing. 

PROCEEDINGS OF SOCIETIES. 

PHYSICAL SOCIETY. 

March 17 th, 1877. 

Professor G. C. Foster, F.R.S., President, in the Chair. 

Mr. W. S. Seaton was eledted a member of the Society. 
Mr. Spottiswoode exhibited some experiments on the 

stratification of the eledric discharge in vacuum tubes, 

• 

and described his attempts to produce the effeds as ob¬ 
tained by Mr. Gassiot and Mr. De la Rue, with batteries 
of several thousand cells by means of the indudion coil. 
He showed the different forms of striae produced in several 
different gases, and mentioned that the side towards the 
negative is always sharply defined, and that towards the 
positive gradually shades off into darkness. Mr. Spottis¬ 
woode has examined them by means of a rotating mirror, 
the mercury break being worked by the axis of the mirror 
so that the one only varies with the other. It was thus 
clearly ascertainable whether a band was progressing 
towards either pole or remaining stationary, or was inter¬ 
mittent, according as the line observed in the mirror was 
inclined or-horizontal or broken. He considers that the 
ordinary break prolongs the sparks, so as, in some cases, 
to give rise to the ill-defined nature of the striae, and he 
showed two forms of contadt breaker adapted to these 
experiments. In the first the breaking was effected by a 
steel rod caused to vibrate by an eledtro-magnet, the 
number of these vibrations being determined by the 
musical note produced. In the apparatus now usually 
employed, however, a brass wheel is caused to rotate with 
great rapidity, the tops of the teeth are covered with 
platinum, the spaces between them being filled in with 
ebon}/. It was shown that if the current be made and 
broken by a wire resting on the rim of this wheel, the 
bands may be caused to move in one direction or the other, 
or remain stationary according to the velocity of rotation 
of the wheel. Avery ingenious arrangement, invented by 
Mr. Spottiswoode’s assistant, Mr. Ward, was employed 
for introducing resistance into the secondary circuit, and 
thereby adjusting the strength of the current to suit the 
velocity of rotation of the wheel. It consisted of a spiral 
column of mercury surmounted by a vessel containing a 
badly conducing liquid, and by raising or lowering a cup 
connected with the base by means of an india-rubber tube, 
the amount of mercury present in the column is increased 
or decreased, the resistance offered by the column of con¬ 
stant length of course varying in the inverse proportion. 

Capt. Abney, R.E., then read a paper on the photo¬ 
graphic image, prefacing it by a brief account of the two 
theories, the chemical and the physical, which are held 
regarding it. On the former a molecule of bromide of 
silver is split up into sub-bromide and bromine, the latter 
of which is absorbed ; and, on the latter theory, light ads 
mechanically on the molecule shifting the positions of the 
atoms. Poitevin has done much to confirm the former of 
these by placing a film of silver iodide in contad with a 
silver plate, when he succeeded in obtaining an image 
both on the film of iodide and on the silver plate, produced 
by the liberated iodine. Capt. Abney has performed the 
following experiment:—A portion of a dry plate, which 
had been exposed was wet with a sensitive collodion 
emulsion of bromide of silver and developed by the 
alkaline method; the films were separated from the glass 
and from each other by means of gelatinised paper, and 
were found to bear images ; and the same result was ob¬ 
tained when the emulsion was added after exposure, 
development, and fixing. These experiments entirely 
disprove the supposition that only those molecules adted 
on by light are reduced. If the two films be separated by 
a thick layer of albumen, the lower picture develops as a 
negative and the upper as a positive. Capt. Abney is now 
engaged in an attempt to determine the attraction exer¬ 
cised by the sub-bromide, and this, it is hoped, will do 
much towards the complete solution of the problem of the 
photographic image. 

Mr. O. J. Lodge proposed a modification of Mance’s 
method for determining the intensity of an eledtric current. 
This method, of which Wheatstone’s bridge is an applica¬ 
tion, depends upon the fadt that if three conductors be 
united at a point A, and their extremities B C and D be 
united by three wires B C, C D, D B, the resistance of 
B C will be independent of that of A D if A B is to A C as 
B D is to CD. In the arrangement proposed by Mr. 
Lodge four wires are joined in the form of a square, and 
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the circuit can be completed across one diagonal by means 
of a key, and in the other diagonal is included a condenser 
and a galvanometer with a long fine wire. The greatest 
sensitiveness is obtained when the resistances in the four 
sides are equal. A great advantage of this method con- 
sists in the fadt that it is equally applicable to the mea¬ 
surement of small and great resistances. Mr. Lodge 
then showed a modified form of Daniell’s cell, capable of 
giving a constant current for a considerable period. A 
glass cell, half filled with dilute sulphuric acid, contains 
two vertical glass tubes, one of which, open at both ends, 
is traversed by a zinc rod, while the other is closed at its 
lower end, and contains cupric sulphate, from which rises 
a copper wire. The portion of the copper tube projecting 
above the acid is sufficiently moist to enable the current 
to traverse its surface, while the zinc sulphate is prevented 
from reading on the copper. 

NOTICES OF BOOKS. 

Directions for the Use of the Aniline Colours in Dyeing 
Leather. By M. W. Eitner, Diredor of the Imperial 
Laboratory. 

The author recommends, for leather-dyeing, the aniline 
colours prepared by the Berlin Aniline Dye and Colour 
Company, which are specially arranged to suit the re¬ 
quirements of this trade. The preparatory operations 
required present no novel features, it being merely requisite 
that the leather should be perfedly clean, those intended 
for light shades being of course washed for a much longer 
time than those destined to receive dark colours.” 

For the produdion of so-called “ Russian red ”—for¬ 
merly obtained with the red woods, along with a solution 
of tin and the occasional addition of alum or of tartar— 
the “ Juchtenrath ” or “leather-red” is recommended. 
It is produced in three shades—G, light; G R, medium ; 
and R, dark. The colour required is simply dissolved in 
100 parts of clean, soft, boiling water, condensed steam- 
water being very suitable. The solution thus obtained is 
left to settle for two to three hours, and the clear liquid is 
then taken in greater or less quantity, according to the 
size of the pair of skins to be treated, diluted with warm 
water, and is then ready for use. It is not desirable to 
use a concentrated bath at the outset. The first pair of 
skins is therefore dipped at the beginning in a very dilute 
bath. They are then taken through a second and a third, 
each stronger than the foregoing. The second pair of 
skins is dipped in the second of the baths already used, 
then in the thi^d, and lastly in a new bath as strong as 
the third before it had been used. Thus each bath is 
used three times, and each pair of skins is passed through 
two old baths and one new one. In this manner the 
colour is thoroughly used up, and an even shade is ob¬ 
tained on the skins, which, if entered at once in a strong 
dye-bath, would take the colour irregularly and become 
cloudy. When dyed, the skins are plunged in pure cold 
water, rinsed, placed on the stretcher, and slightly oiled. 
If birch-oil is used, for the sake of the peculiar odour of 
Russian leather which it imparts, care must be taken that 
no free acid is present, as always happens if the oil has 
been sophisticated with wood-tar; it must be carefully 
neutralised with carbonate of soda. The dyed leather 
should be rapidly dried in a room specially fitted up, as 
the aniline colours can endure higher temperatures than 
shades obtained from the woods. For moistening the 
leather for the subsequent finishing operations very dilute 
solutions of “ G ” may be used. 

A fourth shade, GG, gives a yellower red. Another, 
“ Red S,” gives the cochineal shades, especially pink. 
In the use of this dye the bath must be made as hot 
as the leather can bear. An addition of saffron (? saf¬ 
flower, or saffranin) deco&ion, as in the treatment with 
cochineal dyes, enhances the brilliancy of the colour. 
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Most yellow dyes derived from coal-tar produce dark 
spots on such portions of the grain-side of the leather as 
have been scratched or scraped. Certain colours, how¬ 
ever, prepared by the Berlin Company are free from this 
defedt. Phosphine-orange gives the “ brightest and most 
intensely yellow of the yellowish brown shades, commonly 
termed almond-yellow.” It requires 500 parts of water 
for solution, and must be boiled till no residue remains. 
The liquid is then ready for use at once without dilution. 
If a less fiery shade is wanted, treatment with a solution 
of bichromate of potash lessens the vividness of the dye. 

For a gold-orange colour the Philadelphia yellow of the 
same Company is recommended, dissolved in 300 parts of 
water. 

A redder shade is produced by “ Berlin brown G,” which 
is well fitted for reddening the darker shades produced 
with the dye-woods. 

A pure orange may be obtained with “ corallin ” dis¬ 
solved in 150 parts of water. It must be dyed and after¬ 
wards dried as rapidly as possible, as it has a tendency to 
fade. 

A “ half-dark subdued blue ” is produced with “ marine 
blue ” dissolved in 300 parts of water. The skins must 
not be previously passed through dilute sulphuric acid. 

For a pure light blue “ water-blue B B ” is taken, and 
for redder shades “water-blue R.” 

Dark blues were formerly obtained by the use of a red 
dye-ware over a vatted ground. The result is better ob¬ 
tained by grounding in “ water-blue R ” and topping with 
“ nigrosin ” dissolved in 300 parts of boiling water. 
Nigrosin applied dire<5tly to leather dyes uneven shades. 

“Methyl-green” is much used for topping skins which 
have been dyed green with extract of indigo and fustic. 
All sulphuric acid must first be carefully washed away. 

“ Methyl violet ” can be successfully used even on the 
worst skins. 

The “ B ” variety yields blue shades, and the “ R ” pro¬ 
duces red shades. The colour is dissolved in boiling 
water, but may be used cold. 

CORRESPONDENCE. 

CORRECTION FOR WEIGHING IN A VACUUM. 

To the Editor of the Chemical News. 

Sir,—Being interested in the errors introduced into 
chemical analysis by weighings conducted at different 
atmospheric pressures, I was led to study the literature of 
the subjedt, and in doing so I came across what appears 
to me a curious mistake, or, at all events, a statement 
which, looked at from whatever point of view I may, I 
cannot understand. In the Chemical News (vol. xxix., 

p. 20) there is a short paper by Charles W. Folkard, en¬ 
titled, “ Limits of Accuracy Attainable in Ordinary Weigh¬ 
ing,” in which the author considers the difference in the 
weight of a platinum dish when weighed against brass 
weights on the first occasion with the bar. at 760 m.m., 
and on the second when the bar. has fallen 12*5 m.m. 1 he 
considerations involved are stated as follows :—“ So the 
bulk of air displaced by the weights is 107 c.c., one-third 
of this being compensated for by the volume displaced by 
the platinum; consequently the remaining two-thirds only 
are to be considered :—107 c.c. x 1 = 7*13 c.c. 
Now, the 7*13 c.c, of air weigh 0*00922 grm. (at 760 m.m.), 
and by this diminution of pressure (12*5 m.m.) will weigh 
0*00015 grm. less. Therefore, the weights being buoyed 
up by 0*00015 grm. less, the dish will apparently .weigh 
i£-tenths of a milligramme more than before.” It is this 
last statement which creates the difficulty in my mind, for, 
if the weights at the second weighing are buoyed up by 
0*00015 grm. less than at the first weighing the end of the 
beam to which they are attached will tall, and, in order to 
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bring about equilibrium, some of the weights will have to 
be removed; consequently the platinum dish will appear to 
weigh 0*00015 grm. less at the second weighing, and not 
more, as stated by Mr. Folkard. 

I have the same difficulty in comprehending Mr. Crookes, 
in the paper read before the Royal Society—“ Researches 
on the Atomic Weight of Thallium,” contained in the 
same vol. of the Chem. News, p. 29. 

I have thought it better to put the matter to the test of 
experiment, and as I cannot conveniently weigh at 
pressures varying considerably from one another, it 
appeared to me that I should be fulfilling the necessary 
conditions, if for the rarer atmosphere I employed air at 
the ordinary pressure, and for the dense atmosphere water. 
The results would of course be exaggerated, but that 
would be rather an advantage than otherwise. The scale 
pans of a balance having been removed, a piece of glass 
rod was attached by means of a hair to one end of the 
beam, and counterpoised with platinum wire similarly 
attached to the other end. Beakers of water were brought 
under the platinum wire and glass rod, and raised, so that 
these bodies were immersed. On unlocking the beam the 
end to which the platinum wire was attached was de¬ 
pressed, so that, in order to bring about equilibrium, some 
of the wire had to be removed ; and I should express this 
result by saying, that the glass at the second weighing 
(in water) appeared lighter than at the first weighing (in 
air). This experiment was intended to be representative 
of the case considered by Mr. Crookes, and it appears to 
me to support my own view. 

I am somewhat diffident in bringing this matter forward, 
as the probability of the two gentlemen mentioned making 
a mistake of this kind is rather small, and I can scarcely 
believe that they have done so, but as I have given the 
subject some little consideration, and being unable to 
comprehend it as stated, I feel justified in laying the matter 
before your readers in the hope that, if wrong, one of them 
will kindly set me right.—I am, &c., 

T. C. Cloud, A.R.S.M. 

Laboratory, Wallaroo Smelting Works, S. Australia, 
January 20th,1877. 

[The subject is fully explained in Mr. Crookes’s paper. 
The writer can also consult with advantage Prof. W. H. 
Miller’s paper “ On the Construction of the New Imperial 
Standard Pounds,” in the Phil. Trans, for 1856, part 3.] 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rcndus Plebdomadaires des Stances, de l Academic 
des Sciences. No. 10, March 5, 1877. 

Temperatures of Combustion.—M. Berthelot. Not 
capable of useful abstraction. 

Method of Extracting Platinum, from the Chloro- 
platinates.—M. E. Duvillier.—The author for this pur¬ 
pose takes advantage of the property of the salts of 
platinum of being reduced by alkaline formiates at the 
boiling-point in presence of alkalies. 

Physical and Mechanical Actions Exerted by the 
Incandescent and Strongly Compressed Gases from 
the Combustion of Gunpowder. Application of these 
FaCts to Certain Characters of Meteorites.—M. Dau- 
bree.—Gases strongly compressed aCt differently according 
as they are completely imprisoned or as they escape with 
great speed in a given direction. In this lattei case their 
hot particles follow each other in a very brief part of time 
upon each part of the body which is exposed to their fric¬ 
tion and their destructive aCtion. They accumulate their 

heat upon it so as to produce fusion, and they carry off 
mechanically the metal as soon as melted in the state of 
an impalpable powder. In this condition the metal com¬ 
bines rapidly with sulphur. _ 

Isomerism of the Rotatory Power in Camphols.— 
M. J. de Montgolfier.—The author finds that the rotatory 
power +370 of natural and of artificial borneol is abso¬ 

lutely identical. . 
An Aniline-Black Vat, and on the Conversion of 

Aniline-Black into a Fluorescent Rose Colouring 
Matter.—M. Goppelsrceder.—The base of electrolytic 
aniline-black dissolves in fuming sulphuric acid. < The 
solution, if poured into water, forms a green precipitate, 
which, on washing with water, dissolves with a green 
colour. This solution dyes wool green, is turned blue by 
alkalies, and is rendered green again by acids. It is de¬ 
colourised by the hydrosulphites, as also by zinc in pre¬ 
sence of acids, and is again turned green by a few drops of 
fuming nitric acid. It is decolourised by sodium amalgam, 
and is°turned by the hypochlorites first to a blue-violet, 
then to a red-violet, and becomes green again on contact 
with sulphurous acid. An excess of hypochlorite turns it 
a reddish yellow, which becomes yellow on the application 
of heat. Chlorine water renders it blue-violet, blue, violet, 
and lastly vinous red. With sulphate of copper it gives 
a green precipitate, which, if washed and suspended in 
water and decomposed by sulphuretted hydrogen, gives a 
nearly colourless filtrate, becoming green again on expo- 
sure to the air, and violet on the addition of chlorine 
water. The alkaline blue-violet solution of the green 
precipitate is turned green by an acid, and is subsequently 
rendered turbid by a green deposit. It becomes a red- 
violet on the addition of hypochlorites. If heated it is 
turned orange-red, and even yellow and red-violet by 
bromine and chlorine, an excess of which, however, de¬ 
colourises it. Fuming nitric acid turns it green, and on 
the application of a gentle heat it is decolourised. The 
blue-violet solution is decolourised by reducing agents. If 
treated with glucose it becomes a brownish yellow, but is 
rendered blue again on exposure to the air, and violet-blue 
if treated with hypochlorites. It is reduced by Schiitzen- 
berger’s hydrosulphite of calcium, as well as by zinc and 
by the mixture of glycerin, stannite of soda, and soda 
proposed by M. Prud’homme for the reduction of indigo. 
Fibres steeped in these vats are coloured on exposure to 
the air violet, then violet-blue, and blue, shades which are 
rendered green by acids. The light blue is changed on 
superoxidation to a grey, and the deep blue to a black. 
The most varied shades may thus be produced from light 
grey to black. By saturating the tissue with the solution 
of the chromogen, this is changed in the air into a colour 
which remains fixed upon the fibre, and which, upon 
treatment with an oxidising agent such as the solution 
of ferric chloride acidulated according to the method of 
Jeanmaire, is changed to a grey or a black which does 
not turn green. The fibre may also be alternately steeped 
in the vat and exposed to the air to superoxidise it, and 
arrive at a black incapable of “ greening.” These opera¬ 
tions are repeated till the wished-for shade is obtained. 
The black vat may be associated with the indigo vat, or it 
may also be used for printing. It will also serve for ink 
and for marking goods at dye and print works. The base 
of electrolytic a'niline-black has been treated with melting 
bisulphate of potash; sulphurous acid and nitrogen escape. 
The fused mass contains neither sulphite, hyposulphite, 
nor sulphide, and imparts to water a yellow colouration. 
The residue insoluble in water was treated with hot con¬ 
centrated sulphuric acid. The solution was poured into 
water, when an abundant black precipitate was produced. 
The liquid took a red-violet colour and became fluores 
cent on the addition of ammonia. The precipitate on 
treatment with alcohol gave a red colouring matter having 
the same fluorescence and the same characters, speCtro- 
scopic and chemical, as naphthaline-rose. It dyes silk. 
Along with the rose there is also formed a very small 
quantity of a violet colouring matter. 

Chemical Notices from Foreign Sources. 
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Researches on the Acidity of the Human Gastric 
Juice.—M. Ch. Richet.—The quantity of liquid in the 
stomach has no influence upon its acidity. Wine and 
alcohol augment the acidity, but sugar diminishes it. The 
gastric juice is more acid during digestion than at other 
times. 

Acftion of Hydrosulphite of Soda on the Hematosin 
of the Blood.—M. P. Cazeneuve.—On causing hydro¬ 
sulphite to read upon hematosin (Chevreul), called also 
hematin by German authors, the following results were 
obtained :—The hematosin was dissolved in boiled dis¬ 
tilled water and rendered alkaline with ammonia, and the 
solution was then submitted to spedroscopic examination. 
The charaderistic band of the alkaline solutions of hema¬ 
tosin was observed. But on adding one or two drops of 
hydrosulphite the dichroic tint of the alkaline solution 
disappeared, and was succeeded by a vermillion-red tint, 
which might be taken for the colour of a solution of 
oxyhemoglobin. 

A “ Fire-damp metre” which may Serve to Deter¬ 
mine the Amount of Protocarbide of Hydrogen in a 
Mine.—M. J. Coquillion.—The author has contrived two 
forms of his apparatus, the one for use in the mine and 
the other for laboratory purposes. Both depend on the 
principles that hydrogen and its gaseous carbides are 
completely burnt in presence of oxygen and a palladium 
wire raised to white redness. 

Chemical Examination of Turnerite.—M. F. Pisani. 
—The author finds in this mineral— 

Phosphoric acid.28'4 
Oxides of cerium and lanthanum.. .. 68-o 

96-4 

Les Mondes, Revue Hebdomadaire des Sciences, 
No. 5, February 1, 1877. 

The Absorption-Radiometer.—M. Thore.—If the 
luminous cone from a lens is thrown across a small glass 
tube, at the bottom of which is placed a pinch of charcoal 
dust which is gently shaken in order to distribute it in 
the ambient air, we see the cone defined by the refledtion 
of the light from these particles, but on examining atten¬ 
tively with the aid of a lens magnifying eight or ten times 
the extremity of this cone, that is to say the place where 
all the luminous and calorific rays are united, we observe 
a very curious fadt, that all the particles are animated 
with a very rapid movement of projection parallel to the 
axis of the cone. 

Nos. 6, 7, and 8, February 8, 15, and 22, 1877. 

These issues contain no chemical matter. 

No. 9, March 1, 1877. 

M. Zinno prepares oxygen on the large scale by causing 
permanganate of potassium to readt on binoxide of barium 
diluted with water. 

Carbuncle is traced by M. Koch to the introduction of 
baCteria into the system by stinging-flies. They obtain 
the poisonous germs from putrescent carcases. 

An explosive has been introduced under the name of 
pantopollite. It consits of nitroglycerin dissolved in 
naphthalin. The fumes developed on its explosion are 
extremely distressing, producing violent pain in the head 
and chest. 

No. io, March 8, 1877. 

M. Cance is said to have constructed an eleCtro-magnet 
much superior to that of M. Camacho. 

A composition for preventing incrustations in steam 
boilers composed of mashed potatoes, alum, and soda has 
been devised by MM. H. Beaucourt and Co. It bears the 
strange name of “ Antitartaric Paste,” and is recom¬ 
mended by the Abbe Moigno, who remarks : “It will be 
seen that I have not ceased to be the active centre of 
progress!” ' 

*35 
In the notice of a work on the purification and utilisa¬ 

tion of sewage the daring statement is made that in 
England irrigation has been found the only realisable 
process. 

Cause of the Movement of the Radiometer.—MM. 
Bertin and Garbe.—These authors repeat the erroneous 
statement that the results obtained by Mr. Crookes dis¬ 
agreed with those of Dr. Schuster. 

No. 11, March 15, 1877. 

This issue contains no chemical matter, and is to a 
great extent taken up with a denunciation of the astro¬ 
nomer Flammarion, an attempt to conned the end of the 
Turkish Empire with the “ Great Pyramid,” and a re-in¬ 
vestigation of the very inconvenient case of Galileo. 

« 

Reimann's Far bey Zeitung, 
No. 8, 1877. 

This issue contains merely receipts. 

No. g, 1877. 

Alleged Poisonous Colours.—The Berlin political 
papers have brought up a case of inflammation of the eyes 
produced by knitting with red woollen yarn dyed with 
“ nitronaphtholin.” Dr. Reimann points out that there is 
no such colour in existence, and that binitronaphthol, 
which may possibly be meant, is a yellow, not a red dye, 
and is never used in producing a red on wool. 

No. 10, 1877. 

A mordant for Turkey-red is said to have been dis¬ 
covered in France, and to be in use on a large scale. 

M. Reimann denies the existence of magenta in red 
wines, since they invariably contain tannin, which would 
precipitate the magenta, or any other aniline colour. 

No. 11, 1877. 

This issue is to a great extent taken up with a con¬ 
troversy between the editor and certain unscientific papers 
on an alleged case of inflammation of the eyes said to be 
due to the use of knitting wools dyed with a poisonous 
colour. Dr. Reimann has decidedly the best of the 
argument. 

MISCELLANEOUS. 

Royal Institution of Great Britain.—Ledture arrange¬ 
ments after Easter, 1877: — 

Prof. John Hall Gladstone, Ph.D., F.R.S. — Five 
Ledtures on the Chemistry of the Heavenly Bodies; on 
Tuesdays, April 10 to May 15. Three ledtures (ledtures 
and subjedt undetermined) ; on Tuesdays, May 22, 29, and 
June 5. 

Prof. Tyndall, D.C.L., L.L.D., F.R.S.—Eight Ledtures 
on Heat; on Thursdays, April 12 to May 31. 

Edward Dannreuther, Esq.—Two Ledtures on Chopin 
and Liszt, with many illustrations on the pianoforte; on 
Saturday, April 14, and Thursday, June 7. 

The Rev. Archibald H. Sayce, M.A., Fellow of Queen’s 
College, Oxford.—Three Ledtures on Babylonian Litera¬ 
ture; on Saturdays, April 21, 28, and May 5. 

Walter H. Pollock, Esq., M.A.—Three Ledtures on 
Modern French Poetry; On Saturdays, May 12, 19, 26. 

Charles T. Newton, Esq., C.B., Keeper of Greek and 
Roman Antiquities in the British Museum.—Two Ledtures 
on the Recent Discoveries at Mycenae; on Saturdays, 
June 2, g. 

The following are the probable arrangements for the 
Friday Evening Meetings after Easter, 1877, to which 
members and their friends only are admitted :—Friday, 
April 13, William Spottiswoode, Esq. LL.D., Tr. R.S., 
Sec. R.I., “ Experiments with a Great Indudtion Coil.” 
Friday, April 20, Frederick Pollock, Esq., M.A., 
“ Spinoza.” Friday, April 27, Lieut.-Gen. Richard 
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Strachey, R.E., F.R.S., “ The Physical Causes of Indian 
Famines.” Friday, May 4, Rev. W. H. Dallinger, “ Re¬ 
searches on the Origin and Development of Minute and 
Low Forms of Life.” Friday, May 11, D. Mackenzie 
Wallace, Esq., M.A., “The Intellectual Movements and 
Secret Societies in Russia.” Friday, May 18. P'riday, 
May 25, G. J. Romanes. Esq., “ The Evolution of Nerves 
and Nervo-Systems.” Friday, June 1, Oscar Browning, 
Esq., “The History of Education.” Friday, June 8, 
Prof. Tyndall, D.C.L., LL.D., F.R.S. 

The Chemical Society’s Dinner.—The President, 
Fellows, and friends of the Chemical Society dined to¬ 
gether on the 20th inst. at Willis’s Rooms. About 200 
were present. After the national toasts had been duly 
honoured, Professor A. W. Williamson proposed “ The 
Learned Societies,” which was responded to by Professor 
Huxley and Mr. Bramwell, C.E. Professor Odling then 
proposed “ Success to the Chemical Society,” which was 
responded to by the President, Professor Abel. 

Fownes’s Manual of Chemistry.—Messrs. J. and A. 
Churchill are issuing a new edition of Fownes’s Manual of 
Chemistry. The rapid development of the science of 
chemistry having caused a steady increase in the bulk of 
this work, it has been determined to divide it into two 
volumes, each complete in itself. The first volume, which 
is already published, will henceforth be known as 
“ Fownes’s Physical and Inorganic Chemistry,” the second 
as “ Fownes’s Organic Chemistry.” The work continues 
to be under the able editorship of Mr. Henrv Watts, 
F.R.S. 

Yorkshire College of Science.—Purchase of Site 
for Permanent Buildings.—One of the most important 
steps yet taken by the governing body of this college was 
decided upon at the last meeting of the council, when it 
was unanimously resolved to purchase from Mr. John 
Lawson the Beech Grove Hall estate, containing about 
3J acres of land, at the price of ,£13,000, as the°site of 
the permanent buildings. Since the meetmg, we under¬ 
stand the contract of purchase has been signed. The total 
donations to the college have now reached the sum of 
£42,456. The site which has been secured is within a 
mile of the railway stations, and in proximity to Wood- 
house Moor and the Grammar School. 

Iron and Steel Institute.—The eighth annual meeting 
of this Institute was held on the 20th inst. at the West” 
minster Palace Hotel. The total number of members 
elected during the year 1876 was 69. The number on the 
books at the end of December was 946. The autumn 
meeting of the year 1876 was held at Leeds. At that 
meeting a communication was received from Sweden 
inviting the Institute to pay a visit to that country during 
the summer of 1877. The council were, owing to the 
death of Mr. David Forbes, compelled to abandon the idea 
of going to Sweden in 1877. At the meeting in Leeds 
particular attention was called to the advisability of 
taking some a&ion for procuring a distribution of a por¬ 
tion of the property held by the Royal Commissioners 
of the Exhibition of 1851, for the purpose of promoting 
technical education in the more important of our manm 
fadturing and industrial districts. Since that time the 
Council have placed themselves in communication with 
various Science Colleges and Technical Institutions 
throughout the country, and they have made arrangements 
to hold a Preliminary Conference between the representa¬ 
tives of these various bodies, with a view of determining 
upon the course of adtion that it will be advisable to pursue 
in connection with this matter. The Council have 
awarded the Bessemer medal for this year to Dr. John 
Percy, of the Royal School of Mines. The next Annual 
Meeting is to be held at Newcastle-on-Tyne. The 
members met at the rooms of the Institute of Civil 
Engineers on the 21st and 22nd inst., when an address 
was delivered by the President, Dr. Siemens, F.R.S., and 
papers were read by Mr. I. Lowthian Bell, M.P., and Mr. 
E. Riley, &c. 

MEETINGS FOR THE WEEK. 

Monday, April 2nd.—Royal Institution, 2. General Monthly Meeting. 
Tuesday, 3rd.—Civil Engineers, 8. 

-Photographic, 8. 
Wednesday, 4th.—Society of Arts, 8. “The Pioneer Railway,” by 

F. J. Rowan. 
- Microscopical, 8. 
- Pharmaceutical, 8. 

Thursday, 5th.—Chemical, 8. “ Lecture on the Discrimination of 
Crystals by their Optical Charactersexperi¬ 
mentally illustrated, by Prof. N. S. Maskelyne, 
F.R.S. 

Friday, 6th.—Geologist’s Association, 8. 
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YOUNG’S PARAFFIN LIGHT & MINERAL OIL CO., 
LIMITED. 

MISCELLANEOUS STORES AND LAMP 
FITTINGS. 

nphe Directors of this Company are prepared to 
-L receiveTENDERS for thesupply oi the GENERAL STORES 

required at their Addiewell, Bathgate, and Lochrin Works, and also 
at all their Pits, for the year ending 30th April, 1878, as mder:— 

Class No. 
2. Bricks, Clay, &c. 
5. Canvas. 
6. Cast-Iron Castings. 
7. Chemical Apparatus. 
8. Cloths, Plaiding, &c. 
9. Colours. 

10. Corks. 
16. Drysalteries. 
17. Gas and Water Fittings. 
18. Glass Chimneys. 
ig. Grease, Soap, and Tallow. 
20. Gun Metal. 
22. India Rubber, &c. 

Class No. 
23. Lamp Stands, Burners, 

&c. 
24. Lamp Founts. 
25. Lamps—Glass. 
26. Leather. 
27. Nails, Screws, &c. 
29. Ropes, &c. 
30. Shades, Moons, &c. 
31. Shives. 
32. Silvered Reflectors. 
33. Spelter, Tin, and Lead. 
34. Tin Work. 
35. Wicks—Candle and Lamp 

Detailed Specifications of Forms of Tender, and any other necessary 
information, may be obtained, on and after Tuesday, 27th current, 
at the Company’s Registered Office, 13, Dundas Street, Glargow. 

Patterns of the General Stores may thereafter be seen at the Com¬ 
pany’s Addiewell Works, near Westcalder; and patterns of the Lamp 
Fittings at their Lochrin Works, Edinburgh. 

Tenders endorsed “ Tender for Stores,” to be lodged with the under¬ 
signed on or before Wednesday, nth proximo. 

The Directors do not bind themselves to accept the lowest or any 
offer. JOHN FYFE, General Manager. 

13, Dundas Street. 
Glasgow, March 22nd, 1877. _ 

DEKNERS COLXeGE of CHEMISTRY, 
L3 ;n conjunction with the SCIENTIFIC DEPARTMENT of the 

ROYAL POLYTECHNIC INSTITUTION. 
Instruction and preparation in CHEMISTRY and the EXPERI¬ 

MENTAL SCIENCES under the direction of Professor E. V 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are openfrom 11 to 5 a.m.and from 7 to 10 p.m 
daily. 

Especial facilities for persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Practical Investigations connected with 

Patents, &c.,conducted. 
Prospectuses and full particulars on application to Prof.Gardner, 

at Berner’s College, 44, Berners-street, W., or at the Royal Poly- 
echnic Institution. ________ 

Water-glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERX. RUMNEY’S, Ardwick Chemical 
Works, Manchester. 



Chemical N ews, ) 
April 6,1877. f A lleged Discovery of a New Metal. 

THE CHEMICAL NEWS. 
Vol. XXXV. No. 906. 

ALLEGED DISCOVERY OF A NEW METAL. 

From a communication made to the Societe des Sciences 
Physiques et Naturelles de Bordeaux we learn that M. Prat 
has discovered a new metal, which, in honour of Lavoisier, 
he calls Lavcesium. This new metal is of a silvery white 
colour, malleable and fusible. It forms erystallisable and 
colourless salts. The following are some of its reactions : 
—When treated with potassa a hydrated white precipitate ' 
is obtained, insoluble in an excess of the precipitant. 
Ammonia gives a precipitate very soluble in excess. 
Ferro-cyanide of potassium gives a characteristic precipi¬ 
tate similar to the colour of the petals of roses du Bengale. 
With hydrosulphuric acid a brown colouration is first ob¬ 
tained ; the precipitate afterwards changes to a fawn 
colour. Tannin gives a deep yellow-green precipitate. 

In the spectroscope the new metal gives :—1. In the 
indigo-blue two sets of characteristic lines. 2. In the 
bright green two other sets of simpler lines, also charac¬ 
teristic. 3. Some blue, violet, and green secondary lines ; 
in all twenty-three lines. These characteristic lines ex¬ 
actly coincide with those of copper, which would seem to 
show that the new metal contains copper. Its silvery 
white colour, however, and some of its reactions, especially 
those with ammonia and ferrocyanide of potassium, con¬ 
stitute properties which distinguish it from any other 
known metal. According to M. Prat this body is much 
more common than he at first supposed, it having been 
found in many minerals, and especially in iron pyrites. 
If Lavoesium really exists its therapeutic action and its 
industrial uses remain to be studied.—Correspondance 
Scientijique from Le Monde Pharmaceutique. 

ON THE 

RELATIONSHIP OF STRUCTURE, DENSITY, 

AND CHEMICAL COMPOSITION OF STEEL.* 

By Prof. JOHN W. LANGLEY. 

At the present day much attention is being given to the 
importance of studying the connection between the che¬ 
mical composition and physical properties of matter— 
meaning by physical properties such characteristics as 
crystalline form, colour, hardness, specific gravity, &c. 
The following paper is offered as a slight contribution to 
this department of knowledge. 

There are two methods of investigating this subject: 
first, to take bodies whose chemical nature is intimately 
known, and to commence an examination of their phy¬ 
sical character; the second, to take material long known 
and studied from the mechanical side, and to investigate 
its chemical composition. The latter is the method here 
followed. 

Steel, from its great industrial importance, is the best 
known of all alloys, and its behaviour under mechanical 
forces has been most extensively studied, both by indivi¬ 
duals and governments ; but, unfortunately, the elaborate 
tables of tensile strength, elasticity, &c., thus produced, 
have not been supplemented by correspondingly thorough 
chemical analyses, because it has only very recently been 
surmised that slight variations in the composition of steel 
affeCt its behaviour more radically than do all the pro¬ 
cesses of the rolling-mill or the machine-shop. Within 

* Read at the Buffalo Meeting of the American Association for the 
Advancement of Science. 
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me last eighteen months the United States have appointed 
a commission to study in detail the connection between 
the strength, elasticity,. &c., of steel and iron, and their 
chemical composition as shown by analysis. The re¬ 
search, which is the basis of this paper, was commenced 
before the organisation of the U. S. Commission ; but 
after the general government decided to take up the sub¬ 
ject and to explore it for the benefit of engineers, all that 
part of the original design was, of course, abandoned, 

T a^tentl0n has been chiefly directed to a study of 
4 if- chemical and molecular structure of steel—a field 
which it is probable will not be entered upon by the 
Government Commission. 

In. such an undertaking the number of faCts to be 
acquired and of subjects to be pursued in detail is very 
great; they are thus far in a very incomplete state, and I 
am therefore able to furnish a record of a portion only of 
the work done—that which merely serves as a foundation 
for future research. In March, 1874, Messrs. Miller, 
Metcalf, and Parkin, steel manufacturers, of Pittsburg 
selected eight samples of steel which were believed to 
form a set of graded specimens, the order being based on 
the quantity of carbon which they were supposed to con¬ 
tain. They were numbered from one to eight. On 
analysis the quantity of carbon was found to follow the 
order of the numbers, while the other elements present_ 
silicon, phosphorus, and sulphur—did not do sof As the 
method by which these samples were selected has an im¬ 
portant bearing on the subject in hand, it will not be out 
of place to describe it. 

The steel is melted in black-lead crucibles capable of 
holding about 80 lbs.; when thoroughly fluid it is poured 
into cast-iron moulds, and when cold the top of the ingot 
is broken off, exposing a freshly-fraCtured surface whose 
plane is approximately at right angles to the axis of the 
ingot. The appearance now presented is that of confused 
groups of crystals, all appearing to have started from the 
outside and to have met in the centre : this general form 
is common to all ingots, of whatever composition, but to 
the trained eye, and only to one long and critically exer¬ 
cised, a minute but indescribable difference is perceived 
between varying samples of steel, and this difference is 
now known to be owing almost wholly to variations in the 
amount of .combined carbon, as the following table will 
show. This consists of twelve samples selected by the 
eye alone in April, 1875, and the analyses were made from 
drillings taken direct from the ingot before it had been 
heated or hammered. 

Table I. 
Ingot 
Nos. 

; Iron 
by Diff. Carbon. Diff. of 

Carbon. Silicon. Phos. Sulph.* 

I 99614 0-302 — O'oig 0-047 0-018 
2 99'455 o-4go 0-188 0-034 C005 0-016 
3 99’363 0-529 0-039 0043 0-047 0-018 
4 99^70 0-649 0-120 0-039 6-030 0-012 
5 gg-ng o-8oi 0-I52 0*029 0-035 0-016 
6 gg-o86 0-841 0-040 0-039 0-024 o-oio 
7 99-044 0*867 0-026 0-057 0-014 0-018 
8 99-040 0-871 O'004 0-053 0*024 0'OI2 
9 98-900 °'955 0-084 0-059 0-070 0-016 

10 98-861 1-005 0-050 c-o88 O-034 0-012 
11 98-752 1-058 0-053 0-120 0-064 0*006 
12 98-834 r°79 0'02I 0-039 0-044 0-004 

Mean • • • • 0-07I 

Here the carbon is seen to increase in quantity in the 
order of the numbers, while the other elements, with the 
exception of total iron, bear no relation to the numbers 
on the samples. 

It has long been known that the structure of cast-steel, 
as visible to the eye, bears some relation to the quantity 
of carbon present, and a rough classification by this 
method has been in practical use ; but the above analyses 

of^Hoboken^N11 Jiati°nS °f sulphur were made by Pro A- R* Leeds, 
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Table II. 

Specific Gravities of Twelve Samples of Steel from the Ingot; also of Six Hammered Bars, each bar being over-heated 
at one end and cold at the other, in this state plunged into water, and then broken into pieces of equal length. 

I 2. 3- 4 5- 6. 7- 8. 9- 10. 11. 12. 

Ingot .7-855 
BAR. 

Order of. samples from bar — 

7-836 7-841 7‘82g 7-838 7-824 7*819 7*818 7-813 CO
 

0
 

^4
 

7-803 7-805 

Burned .. — — 7*818 7'79i — 7789 — 7-752 — 7-744 — 7'6qo 

2. — — 7-814 7-811 — 7-784 — 7-755 — 7-749 — 7'74i 

3. — — 7-823 7-830 — 7-780 — 7-758 — 7-755 — 7-769 

4. — — 7-826 7-849 
— 7-808 — 7-773 — 7-789 — 7-798 

5. — — 7-831 7-806 — 7-812 — 7-790 — 7-812 — 7-811 

Cold 6. — ' — 7-844 7-824 — 

The temperature to which the densities 

7"82g — 7-825 

are referred is 6o° F. ~ 

7-826 — 7-825 

show a very close connedtion between composition and 
structure, for differences of carbon so slight as seven- 
hundredths of one per cent will impress such a change in 
the crystalline appearance of the metal that the eye of 
the expert can detedl it, rarely ever making a mistake 
when the total carbon rises to a half per cent or more. 
In mild steels the discrimination is less perfect. 

The appearance of the fradture by which the above 
twelve selections were made can only be seen in the cold 
ingot before any operation, except the original one of 
casting, has been performed upon it. As soon as it is 
hammered the structure changes in a most remarkable 
manner, so that all trace of the primitive condition 
appears to be lost; but although the crystalline form thus 
seems to be destroyed by heat or pressure, it can again be 
rendered evident by a special mode of treatment. 

Another method of rendering visible to the eye the 
molecular and chemical changes which go on in steel is 
by the process of hardening or tempering. When the 
metal is heated and plunged into water it acquires, as 
every one knows, an increase of hardness, but also suffers 
a loss of duCtility. If the heat to which the steel is 
raised just before plunging is too high, the metal acquires 
intense hardness, but it is so brittle as to be worthless ; 
the fraCture is of a bright, granular, or sandy character. 
In this state it is said to be burned, and it cannot again 
be restored to its former strength and duCtility by an¬ 
nealing ; it is ruined for all practical purposes, but it is in 
just this state that it again shows differences of structure 
corresponding with its content in carbon. The general 
nature of these changes induced by heat and tempering 
are sufficiently marked to be visible to an untrained eye, 
and can be illustrated by plunging a bar, highly heated at 
one end and cold at the other, into water, and then 
breaking it off in pieces of equal length, when the frac¬ 
tures will be found to show appearances characteristic of 
the temperature to which the sample was raised. 

The great molecular changes thus rendered evident are 
probably accompanied by changes of a chemical character 
between the iron and the carbon. According to Caron 
such combinations do really occur, but the subject has 
thus far been too little investigated to warrant any decided 
expression of opinion. 

There is a physical property which is well known to be 
intimately conneded with chemical structure, viz., density, 
and in the case of union between gases it has risen to be 
sometimes even the criterion of combination. The spe¬ 
cific gravity of steel and iron has been taken many thousand 
times before this, but not usually in conjunction with 
analysis ; it is believed that a study of the densities of a 
series of steels under varied conditions, and as a sequel to 
analytic work, would develop faCts of interest. Accord¬ 
ingly, samples were taken from the above twelve ingots 
by boring out a piece with a crown drill, breaking off the 
core left by the tool, and then grinding and polishing the 
surface smooth ; also six bars drawn from the ingot were 
heated to burning at one end and were left cold at the 
other, then plunged into water, thus forming sets like the 
fraClures just alluded to ; each bar was then broken into 

six pieces and the ends rendered smooth, so that the spe¬ 
cific gravity could be taken. 

In the table above the results are given: the upper 
horizontal line contains the numbers belonging to the 
ingots; the left-hand vertical column gives the order of 
the pieces broken from the bars. 

It is thus seen that the density decreases with the in¬ 
crease of carbon up to No. 5, which contains eight-tenths 
of 1 per cent of carbon ; below this number the influence 
of various physical conditions—such as the rapidity of 
cooling, degree of fluidity before casting, &c.—influence 
the specific gravity in an apparently erratic manner, though 
the numbers still continue to vary inversely as the carbon 
in a general sense ; also if the influence of temperature 
on density is noted with regard to the sets of hardened 
samples, it will be seen that, taking the numbers from 
12 to 6 (or those containing the highest amount of carbon), 
the specific gravity is lower the higher the temperature 
applied. Finally, the lowest horizontal line shows the 
densities of the metal as it left the hammer, and the upper 
horizontal ones belonging to the bars the expansion pro¬ 
duced by over-heating. By the influence of hammering, 
all the pieces have been brought to nearly the same 
density, but as soon as the burning point is reached the 
steel is brought back nearly to the condition which it had 
at the moment of casting, and now the specific gravity is 
seen to vary in the same sense as the numbers in the ingot 
line above it.—American Chemist. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Anniversary Meeting, Thursday, March 2qth, 1877. 

Professor Abel, F.R.S., Presided ,'*n the Chair. 
N I). 

At this meeting the President delivereiLnis annual address, 
giving an account of the progress and present state of the 
Society, from which it appears that the increase during the 
past year has only been 35, making the total number of 
Fellows gig. The losses by death have been 16:—T. 
Charlesworth, F. C. Devigne, H. Deacon, Paul de la Rue, 
David Forbes, A. Harvey, J. Hearder, F. H. Hobler, A. 
S. Hobson, C. Lambert, L. A. Lucas, M. Lichtenstein, G. 
Parry, Alfred Smee, F. Smith, and T. H. Wyndham, 
besides one foreign member, M. Balard, the distinguished 
discoverer of bromine. Seven foreign members have been 
eledted, namely, Professors Baeyer, Boutlerow, Cooke, 
Friedel, Pleintz, and Thomsen. The number of com¬ 
munications brought before the Society last year was 70, 
being more than in any previous year, besides two ledtures, 
the one “ On Certain' Methods of Physico-Chemical 
Research,” by Professor Andrews, and the other “ On the 
Theory of the Bunsen Flame,” by Professor Thorpe. 
The fund for the promotion of chemical research has 



Chemical News, \ 
April 6, 1877. J Chemical Society. 139 

made very satisfactory progress, and now amounts to more 
than £3000, including the munificent donation of £1000 
by Dr. Longstaff and a like amount given by the Gold¬ 
smith’s Co. The state of the ordinary income of the 
Society, however, is much less favourable, owing to the 
small increase in the number of Fellows as compared with 
former years, being less than half what it was last year, 
and less also than in any of the four previous years. 
There is but little doubt that the cause of this very serious 
falling off is to be ascribed not only to the blackballing 
which has been taking place for some time past, but the 
effedt which certain instances of manifestly unjust exclu¬ 
sion by this means has had in deterring candidates from 
offering themselves for election. This system of black¬ 
balling is pursued by a small sedtion of those Fellows who 
regularly attend the meetings, as is evident from the fadt 
that the number of black balls does not exceed eight or 
nine ; as, however, one-fourth negative balls suffices to 
exclude a candidate, this ensures the blackballing of the 
candidate unless the attendance of Fellows is numerous 
at the commencement of the meeting. It was to be hoped, 
however, that the injurious effedts of their mode of adtion, 
which is most seriously imperilling the future prosperity 
of the Society, would induce them to give the matter 
their serious consideration. The President then gave an 
account of the negociations which had taken place between 
the Council and the Committee for organisation amongst 
professional chemists, which had since developed into the 
“ Institute of Professional Chemists,” and noticed the 
alteration which had been made in the Fellows’ certificate 
for election, and the reasons which had induced the 
Council to propose the alterations in the bye-laws, which 
were to be submitted to them that evening. 

The Treasurer then read his Report, Messrs. Car- 
teighe, Friswell, and Nicholson being auditors. 

Mr. E. Neison said he would like to draw the attention 
of the Fellows to two or three matters before the adop¬ 
tion of the President’s Report was moved, and then 
pointed out (1) that, although the general index to the 
Society’s Journal had cost a large sum, £282, compara¬ 
tively few copies had been sold ; he thought it would be 
advisable to distribute the index gratuitously to the 
Fellows. (2) He stated that the laboratory was very 
insufficiently supplied with apparatus and chemicals, and 
suggested that when the Society granted money to 
chemistsfor assisting them in conducing original research 
they might at the same time place the laboratory at their 
disposal. (3) That a very long time, three or four months 
or more, elapsed between the reading of a paper at one 
of the Society’s meetings and its appearance in the Journal, 
and concluded with some remarks on the blackballing 
which has recently taken place in the Society. 

Professor WiT liamson remarked that it was most im¬ 
portant that so- c appropriate occasion should be offered 
for the d’.scussioi f various matters affe&ing the welfare 
or the Society, an- was very glad that they now had an 
opportunity of tali ng_over this matter of the blackballing 
together. He was very jealous of the privilege or rather 
duty of the Fellows of excluding those candidates who 
were not properly qualified, but at the same time this 
function should be exercised with the greatest discretion. 
No doubt this adtion had been taken on some principle, 
but it was a principle which he did not understand, and 
if, instead of producing the effedt they desired, it had pro¬ 
duced others of an unexpedted and perhaps disastrous 
character, he hoped those members who had exercised 
this privilege would reconsider their mode of adtion, 
which, if continued, would produce very serious injury to 
the well-being of the Society. 

Mr. Kingzett made some remarks on the subjedt of 
blackballing, and also complained that a paper by Dr. 
Hake and himself read before the Society in January last 
had been returned to him by the committee of publication 
with suggestions that he should make certain alterations 
in it before it was published in the Society’s Journal. 

Dr. Thudichum made a similar complaint ; several of 

his communications had been treated in the same way. 
He had addressed a solemn letter to the Council on the 
subjedt, but had received no reply. 

Dr. Odling said that the management of the affairs of 

the Society was entrusted to the Council by the Fellows; 
some of the papers were undoubtedly delayed, but only 
those papers which the publication committee did not at 
first see their way to recommend for publication, and 
which were referred to be specially reported on. Some 
sort of censorship must be exercised; it would be very 
unreasonable to ask them to undertake to publish indis¬ 
criminately every paper which might be presented. With 
regard to the blackballing, he quite agreed with Dr. 
Williamson that it was most important that the privilege 
should be exercised with the greatest discretion, but in 
this case it was evident that a small sedtion of the Society', 
a minority of 8 or 9 members who regularly attended the 
meetings, were thwarting the wishes of the majority, 
since one black ball in four was sufficient to rejedt a 
candidate. 

Mr. E. Riley thought it would be far better to adjourn 
this discussion and proceed with the business of the 
evening; he therefore begged to second the motion that 
the Report of the President be received. 

It was moved by Mr. Kingzett as an amendment, and 
seconded by Dr. Thudichum, that the words “ unjust” and 
“ indiscriminate ” in the Report as applied to the black¬ 
balling be omitted. 

The amendment was then put by the President, but 
only 12 members voted for it out of the crowded meeting ; 
the original motion was then put and carried. 

The eledtion of Officers and Council for the ensuing 
year was then proceeded with, Messrs. Riley, Carteighe, 
and Neison being appointed scrutators. The following 
gentlemen were eledted :— 

President—Dr. J. H. Gladstone. 
Vice-Presidents—F. A. Abel, Sir B. C. Brodie, Warren 

de la Rue, E. Frankland, A. W. Hofmann, W. Odling, L. 
Playfair, A. W. Williamson, T. Andrews, W. Crookes, F. 
Field, J. H. Gilbert, H. E. Roscoe, J. Stenhouse. 

Secretaries—W. H. Perkin and H. E. Armstrong. 
Foreign Secretary—H. Muller. 
Treas:irer—W. J. Russell. 
The other members of Council are J. Attfield, I. Low- 

thian Bell, A. H. Church, C. E. Groves, W. N. Hartley, 
C. W. Heaton, T. H. Hills, David Howard, G. Matthey, 
J. A. Phillips, R. V. Tuson, and C. R. A. Wright. 

A vote of thanks to the retiring President, Professor 
Abel, which was received with acclamation, was proposed 
by Professor Williamson and seconded by Dr. Warren 

de la Rue. There were also votes of thanks to the 
Officers and Council proposed by Mr. Carteighe and 
seconded by Mr. Tennant ; to Mr. Watts and the 
abstradlors by Dr. Odling and Mr. Crookes ; and to the 
Auditors by Dr. Russell and Dr. Paul. 

Professor Abel then dissolved the meeting, and 
resolved it into a special general meeting to consider 
some alterations in the bye-laws, when the new President, 
Dr. Gladstone, took the chair. 

Mr. Neison proposed some verbal alterations; a dis¬ 
cussion arose as to these resolutions being brought 
forward without notice. Mr. Neison ultimately agreeing 
to postpone the matter until the next annual meeting. 

The following alterations in the bye-laws, proposed by 
the Council, were then put to the meeting and carried 
unanimously. 

In Paragraph II. of the bye-law relating to associates, 
(a) The words at the commencement of the second para¬ 
graph to be—“Associates shall pay an annual subscription 
of one pound.” (b) TheTollowing words to be added at 
the termination of the second paragraph—“ but they shall 
have the option of paying an annual subscription of 
thirty shillings in place of one pound, for which subscrip¬ 
tion they shall be entitled to a copy of the Society’s 
Journal, in addition to the ordinary privileges of Fellows, 
with the exceptions hereinbefore specified.” Also the 
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new form of obligation to be signed by Fellows on their 
admission (the words in italics being the additions to the 
old form). 

“ I, the undersigned, do hereby engage that I will 
endeavour to promote the interests and welfare of the 
Chemical Society, that I will observe its Laws, and to the 
utmost of my power maintain its dignity, as long as I shall 
continue a Fellow thereof.” 

The meeting was then adjourned until Thursday, April 5. 

NEWCASTLE-UPON-TYNE CHEMICAL SOCIETY. 

General Meeting, February 22nd, 1876. 

The President in the Chair. 

The Secretary read the following papers :— 
“ On a Water-Box Deposit,” by J. T. Dunn. This 

deposit, which I received from Mr. M. Fryer, was formed 
last autumn in a water-box in the shaft of the Jane Pit at 
Walker. The box has been filled up until its seCtional 
area is reduced from 7J square inches to less than half a 
square inch, and in places it is almost completely closed. 

The deposit consists of alternate whitish and brown 
layers, the white layers being generally much thicker than 
the brown ones in the upper portions of the box, but the 
brown layers increasing in thickness further down the 
shaft. The deposit is moderately soft, much resembling 
“Bath brick” in texture, and is readily pounded, the 
colour of the powder being a light buff. 

Hydrochloric acid boiled upon the powder dissolved 
only a very small proportion, and the residue was perfectly 
white. The acid solution was yellow, and contained iron. 

A speCtroscopic examination of the residue revealed the 
presence of barium, strontium, and calcium. With a 
view of arriving at a rough estimate of the relative pro¬ 
portions of these metals, a portion of the powdered 
deposit was decomposed by fusion with sodium carbonate, 
the fusion was extracted with water, the insoluble portion 
well washed, and dissolved in hydrochloric acid. 

The water solution showed a very large amount of sul¬ 
phuric acid, and a small quantity of silica. 

The acid solution gave a small amount of ferric oxide 
and alumina, a large quantity of barium, a much smaller 
quantity of strontium, and very little calcium. 

1 he composition of the deposit may then be roughly 
represented as follows :— 

Barium sulphate, about.go 
Strontium sulphate, about . 8 
Calcium sulphate, about. 1 
Silica, alumina, ferric oxide, &c., about 1 

The water showed on analysis small quantities of ferric 
oxide, silica, alumina, and sulphuric acid, a moderately 
large quantity of calcium carbonate, and a large amount 
of potassium and sodium chlorides, the total quantity of 
solid matter being about 800 grains per gallon ; but, 
although about 2 gallons of the water was evaporated, no 
trace of barium or strontium could be found. 

Ihe presence of barium and strontium in the deposit 
remains, therefore, as yet unexplained, but I have not yet 
ascertained whether the deposit is still forming, or was 
forming when the sample of water for analysis was taken. 

In connexion with this deposit it is interesting to note 
that about twenty years ago a similar deposit was formed 
in one of the pits at Walker, which was found by Dr. 
Richardson to contain about go per cent of barium sul¬ 
phate and 3 pur cent of calcium sulphate, the rest being 
silica, alumina, ferric oxide, and moisture j and I believe 
that in this deposit also the presence of barium was un¬ 
accounted foi. J his old deposit has since been re-ex¬ 
amined for strontium, hut gave negative results. I have 
not yet been able to discover whether the two deposits 
came from the same pit. 

“Laboratory Notes," by H. R. Procter, F.C.S. 
Observing that the Fletcher aspirator is to he exhibited 

at the ensuing meeting, I venture to describe one which 
I employ in my own laboratory with very satisfactory 
results. It is practically that described on p. 163 of the 
last volume of the Chemical News, by A. Percy Smith, 
and consists of two tapered jets diametrically opposed to 
each other. I found, however, that in the original con¬ 
struction it was difficult to secure the necessary rigidity 
and exaCt centering of the tubes, and therefore employed 
some fragments of a common blowpipe soldered together, 
as annexed, and with a glass waste-pipe cemented into it 
at a. Over the lower end of this is slipped a piece of 
india-rubber tube for the double purpose of checking the 
current (which is essential to efficient suCtion), and of 
conducting the water and air which are discharged into 
other apparatus. I am convinced that my arrangement 
is far less efficient than the principle would permit with 
better workmanship ; but, even as it is, a moderate water 
pressure rapidly produces a vacuum of 28 or 29 inches of 
mercury. The uses to which such an exhaustor can be 
put are very varied. Not to speak of vacuum filtration, I 
have found it most available for distillations in vacuo. 
Two flasks are connected in the usual way with a Liebig’s 
condenser by tightly fitting india-rubber corks, one of 
which is pierced by a small tube connected with the as¬ 
pirator. As soon as the apparatus is exhausted, the 
connection is closed by a pinch-cock, when a very gentle 
heat is applied to the flask containing the liquid will 
cause it to distil rapidly, and without any possibility of 
loss. The same arrangement may be employed for 
evaporating to dryness at a low temperature liquids con¬ 
taining changeable organic substances; or the flask con¬ 
taining the liquid may simply be immersed in warm water, 
and connected direCtly with the aspirator, when the evapo¬ 
rated liquid will be condensed and washed away with the 
waste water. 

WATER. 

For such uses it is necessary to have some arrangement 
to render it impossible for water from the pump to recede 
into the connected apparatus, as it is apt to do if the 
water pressure varies from any cause, such us turning on 
an adjacent tap. The best india-rubber valves I was able 
to construct were apt to leak or fail at the critical moment; 
but at last I hit on an arrangement, which was not only 
very simple but gave absolute security. A piece of 
slender barometer tube, slightly over 30 inches long, was 
fitted by a tight fitting cork into a test-tube containing a 
little mercury. The flasks, &c., were connected with the 
upper end of this tube, while the aspirator tube was passed 
through the cork into the test-tube. As the exhaustion 
proceeds the air bubbles through the mercury, but it 
cannot recede, since to do so it must force the mercury 
up the narrow tube. The mercury therefore forms an 
absolutely perfect valve, and may also serve as a pressure 
gauge, since on turning off the water it immediately rises 
till it balances the minus pressure of the vacuum. 

I have lately made a laboratory barometer, which is 
both simple and accurate. A millimetre scale is etched 
on the tube by Bunsen’s well-known method, and by the 
same means a zero mark is made near the bottom. The 
reservoir consists of a test-tube fitted on with a notched, 
or rather a split, cork, and the whole is hung to a hook 
by a little loop of copper wire at the top. A small loop 
of sheet copper should also pass round the test-tube below 
to prevent any risk of its sliding too low on the tube and 
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admitting air. The mercury is of course brought to zero 
before an observation by sliding the test-tube. In filling 
it with mercury, the mercury is boiled in the tube as usuaf) 
and then a small piece of india-rubber cemented on the 
bottom of the test-tube is firmly pressed on the end of the 
barometer tube, the whole turned upside down, and a 
little more mercury added. 

“ Note on Esparto Slag,” by A. J. M. Edger and B. S. 
Proctor. Some time ago, when a great fire occurred at 
Bold on, resulting in the burning of a large store of Esparto 
grass, our friend, Mr. W. S. Scott, had the curiosity to 
colledt a few pieces of the semi-fused ash of the grass, as 
free as possible from any contamination, and submit a 
portion to the heat of one of his pottery kilns. The 
result was the production of a very good sample of bottle 
glass. Thinking that the subjedt might be of some 
interest to our members, we sought and readily obtained 
from him specimens of the slag and the glass resulting 
from its fusion, which are now presented to the meeting. 

Mr. Scott also informs us that when a corn stack 
happened to be burnt down in his neighbourhood some 
years ago, he made a similar experiment, the resulting 
glass being rather more darkly coloured. Of this he has 
unfortunately not preserved a specimen. 

The Esparto slag, by analysis, yields the following :— 

Per cent. 
Silica .64-60 
Peroxide iron . 3-27 
Protoxide iron . 0-25 
Protoxide manganese .. .. 0-75 
Lime . 10-50 
Magnesia . 6-25 
Potassa.. „. 0-82 
Soda . g-88 
Phosphoric acid. 3-38 

. . 997° 
1 his, when put in comparison with the English grasses, 

stands far above them in richness in silica; the average 
percentage of silica being about 35 per cent, with 42 per 
cent of basic materials, but the proportions varying much 
with species and with circumstances, the silica ranging 
from 16 per cent to 63 per cent in the grasses, and from 
20 per cent to 80 per cent in the cereal straws, the 
average percentage in the latter being about 60 per cent. 

Comparing the slag with the following tables of the 
composition of bottle glass, there is a strong analogy 
between the better quality of bottle glass and the slag, 
with the exception of an excess of iron in the Esparto 
slag, and a notable absence of alumina. 

Black Bottle Medical Bottle 
Glass varies Average. Glass varies Average, 

from from 
Alkalies • • 3-0 to 6-o 4’5 10-4 to 11*0 10-70 
Lime • • 18-0 to 29-0 23'5 io-o to 16-0 13-00 
Magnesia • • 7-0 3’5 0-6 to 2-2 1*40 
Protoxide of) 

manganese j 1-2 o-6 0’5 to 1*2 0-76 

Peroxide iron 4-0 to 6-o 5'0 0-7 to 2‘5 r6o 
Alumina • • 6-o to 14-0 IO'O 2-4 to 4*5 3’5o 
Silica .. • • 45-0 to 6o-o 52'5 62-0 to 71-6 66-30 

. . 97’26 
To make the comparison more striking we may group 

the materials together according to their analogies, and 
compare the slag with average medical bottle glass as 
follows :— 

Esparto Average Medical 

Alkalies 
Alkaline earths. 1675 
Oxide of iron, manganese, 'j 

and alumina.j 4 27 
Silica.64-60 

This comparison, equally with the specimen on the table, 
shows how readily a fire of such materials might, under 
favourable circumstances, lead to the discovery of glass. 

Slag. Bottle Glass. 
10*70 10*7 

1675 14-4 

j 4-27 5-8 

64-60 66-3 

DEUTSCHE CHEMISCHE GESELLSCHAFT, 
BERLIN. 

0 

March 26th, 1877. 

Prof. A. Baeyer, Vice-President, in the Chair. 

Prof. A. W. Hofmann stated, in connection with the late 
communications “ On Mono-methyl Aniline ” (Chemical 
News, vol. xxxv., p. 104), that he had obtained this com¬ 
pound by the adtion of methylic chloride, bromide, and 
iodide upon aniline, the latter in excess. Dimethyl ani¬ 
line, regarded by Kern as the sole product, is produced in 
equal proportions with mono-methyl aniline, when CH3C1 
is used, and in the proportion of 3 : 1 when CH3I is used, 
—CH3Br giving intermediary results. Mono-methyl 
aniline is obtained quite pure in the form of the acetyl 
compound by simple distillation of the products of the re¬ 
action with acetic anhydride. Commercial dimethyl 
aniline is found to contain in all cases variable amounts 
of mono-methyl aniline. 

Prof. A. Baeyer communicated the latest results of his 
investigations “ On Phenol-Phthalein.” By treatment 
with HKO it is decomposed into benzoic acid and dioxy- 
benzophenon, CO(C6H4OH)2, a body obtained in fine 
colourless crystals. 

Prof. A. Baeyer also gave at length various theoretical 
considerations inclining him to bestow upon “ Furfuvol” 
C5H4O2, a constituti >nal formula in which four carbon 
atoms are joined together in a ring, as in the case of 
benzene. 

Prof. O. Wallach described <s Chlorine Derivatives of 
Aceto-phenonBy the aCtion of chlorine alone, besides 
C6H5C0CH2C1, he has obtained C6H5C02C1. With PC15 
aceto-phenon forms C6H5CC1CHC1, which easily takes 
up two adiitionol atoms of Cl and forms C6H5CC12CHC12. 

By the ‘‘ Reduction of Chloralide ” he has obtained 
dichlor-acrylic acid, CC12CHC02H. This compound does 
not unite with two additional halogen atoms as would be 
expedted, the presence of chlorine seeming to affedt the 
additive properties of acrylic acid. 

Prof. A. Oppenheim and R. Hellon described “ Ethyl- 
propionyl Propionate,” C2H5CO.C2H4COOC2H5, the next 
higher homologue of ethyl-acetyl acetate, obtained among 
a variety of condensation produdts resulting from the 
adtion of sodium upon ethyl propionate. It is a mobile 
liquid, with characteristic odour and taste, boiling at 200°, 
and dissolving sodium with ease. The authors were un¬ 
able to separate out analogous compounds from the liquid- 
produdts resulting from the adtion of sodium on ethyl 
butyrate and isobutyrate. 

Prof. A. Oppenheim and T. H. Norton gave an ac¬ 
count of a new acid, “ Thiorufinic Acid,” CIOHI4S304, 
obtained by the adtion of CS2 on the mixture of sodium 
ethylate ; and sodium ethyl-acetyl acetate, resulting from 
the solution of sodium in ethyl acetate, and apparently a 
condensation produdt of xanthic acid, and the analogous 
derivative of ethyl-acetyl acetate. The acid and its salts 
crystallise in brilliant crimson needles. The salts of the 
heavy metals are exceedingly insoluble. Treatment with 
N2OH yields alcohol, and a new acid likewise of a bright 
crimson colour, and exceedingly soluble in water. 

The same described also “ Carbo-thio-cthyl-acetyl 
Acetate,” CH3CO.C(CS)COOC2H5. obtained by the adtion 
of PbO and CS2 upon ethyl-acetyl acetate. It crystal¬ 
lises in yellow needles, and is sparingly soluble in ordinary 
solvents. 

The following communications have been received from 
non-resident members:— 

F. Wohler, “ On the Separation of Arsenic from Nickel 
and Cobalt.” In order to avoid the precipitation with 
H2S, the author dissolves the minerals to be analysed, in 
aqua regia, and adds Na2C03. The precipitate is treated 
with oxalic acid, and the insoluble oxalates of the two 
metals thus obtained are easily and completely separated 
from the soluble arsenate. 
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E. Schunck and H. Rcemer, “ On Purpnrin.” The 
authors find that purpurin by heating to 300° is changed 
into chinizariru Purpurin is also distinguished from 
analogous compounds by uniting with but a single mole¬ 
cule of bromine. 

P. Friedlander, “ On Diphenylen-Glycollie Acid." 
This acid, (C6H4)C.(OH).(COOH), is obtained by the 
adtion of HNaO on phenanthrenquinon. By oxidation it 
yields diphenylen-keton, (C6H4)2CO ; by heating with 
water, at 160°, benzhydrol, (CgH4)2CH.OH ; and by re¬ 
duction, diphenylen-acetic acid, (C6H4)2CH.COOH, which 
changes easily into fluoren. 

H. Hubner and K. Buchka, “ On Plienoxylic Acid." 
By the adlion of HC1 on benzoyl cyanide, at 140°, the 
authors obtain a yellow crystalline compound,— 

(C6H5C0CN)2H20, 

which yields, with alkalies or acids, phenoxylic acid,— 

C6H5COCOOH. 

It crystallises in colourless needles, melts at m°, is very 
soluble in water, and forms crystalline salts. 

L. Claisen describes an acid of the same composition, 
resulting from the adtion of HC1 on C6H5COCN at an 
ordinary temperature, melting, however, at 66°. 

F. Fittica, “ On Nitro-benzoic Acids." Additional par¬ 
ticulars are given with regard to the fourth isomeric nitro- 
benzoic acid announced by the author in 1875. He has 
now succeeded in obtaining it by the adtion of ethylic 
nitrate on an ethereal solution of benzoic acid, in the 
presence of concentrated sulphuric acid. The acid melts 
at 1270, and is soluble in 380 parts of water. The free 
acid cannot be changed into its isomers by repeated crys¬ 
tallisations or heating beyond the melting-point. This 
change is, however, possible in the salts. The barium 
salt, after repeated crystallisations, yields with HC1 meta- 
nitro-benzoic acid ; melting-point, 1420. The ether was 
obtained by the slow adtion of ethylic iodide on the silver- 
salt at a low temperature. It forms yellow needles, and 
melts at 370. The fourth isomeric amido-benzoic acid, 
obtained by redudtion from the nitro-acid, melts at 156°, 
and in the form of the ammonium-salt can be changed 
into metamido-benzoic acid by prolonged heating. Ano¬ 
ther nitro-benzoic acid, melting at 1350, prepared by the 
adtion of HN03 and H2S04 on benzoic acid at a low tem¬ 
perature, is regarded as a physical isomer of the i cid 
melting at 1270, because it possesses the same solubility 
and yields the same ether and amido-benzoic acid. The 
author has further obtained two nitro-benzoic acids pos¬ 
sessing the same melting-points as meta-nitro-benzoic 
acid, 1420, and the fourth nitro-benzoic acid, 1270, but 
charadterised by a greater solubility in water and by the 
bright lemon-colour of not only the acids, but also the 
salts and ethers. 

“ On Benzoic-nitro-benzoic Acid." This acid is pre¬ 
pared in the form of the ether, by the slow addition of an 
ethereal solution of benzoic acid to concentrate H2S04. 
Saponification with potash yields the free acid. The 
author gives it the formula—• 

C6H5C00H.C6H4.N02.C00H, 

and regards it as a molecular compound, although the 
ether can be distilled without decomposition. A similar 
acid was obtained from benzoyl-chloride and ethyl-nitrate. 
The author has succesivdy applied the above-mentioned 
readtions for the preparation of nitro-acids to other aro¬ 
matic acids. 

M. Fileti and R. Schiff, “ On the Constitution of 
Cyanamide." By the adtion of chloral on cyanamide the 
compound NC.NH2C2C130H was obtained, and by treat- 
ing CN.NAg2 with C2H5I diethyl cyanamide, CN.N(C2H5)2, 
was prepared, from both of which readtions the authors 
regard the formula of NC.NH2 for cyanamide as much 
more probable than NH.C.NH. 

E. von Sommaruga and E. Reichardt state, in a pre¬ 
liminary communication on the.“ Action of Ammonia on 
Isatin," that they have obtained two crystalline bodies 

differing from those mentioned by Laurent in his investi¬ 
gations on the subjedt. 

A. C. Christomanos, “ On Iodine-Trichloride." The 
best method for the preparation of this compound, free 
from iodine, is found to be that of mingling gaseous HI and 
Cl:—HI + 2Cl2 = HCl-f IC3. The bright yellow trichloride 
thus obtained melts at 330, and changes into a yellow gas 
at 47-5 \ Chlorine gas is the only medium in which it can 
be preserved indefinitely. In air, oxygen, and especially 
hydrogen, it is extremely volatile. Phosphorus and po¬ 
tassium burn b:illiantly if in contadt with the solid sub¬ 
stance. CS2 is decomposed with a violent readtion. It 
adts as a strong oxidisi»g agent with ferrous and sulphurous 
solutions. 

L. Wenghoffer, “ Action of Sulphuryl-Chloride and 
Ethyl-Sulphuric Chloride on Aniline." The author does 
not find the readtions of SQ2C1.0C2H5 entirely analogous 
to those of C0C1.0C2H5. With aniline sulphanilic acid 
is produced :— 

C6H,NH2+ S02C1.0C2H5 = 
= C6H4(NH2) (S03H) + C2H5C1. 

Acetanilide yields a more complicated body:— 

2C6H4.NH.C2H30 + S02C1.0C2H5 = 
= C2H5C1 + H20 + S02(NHC6H5C2H30)2. 

By the adtion of sulphuryl chloride on acetanilide, and 
subsequent elimination of the acetyl group, a body was 
obtained with the formula CgH4.NH.S02. 

E. Blankenhorn finds, in the course of experiments 
“ On the Action of Sitlpho-cyanic Acid in statu nascendi 
on Alcohol,” that a sulpho-allophanic ether is produced— 

NH2.CS.NH.CS.OC2H5. 

By heating with NH3 at ioo° it is changed into sulpho- 
carbamide. 

C. Hell and A. Waldbauer have obtained from the 
“ Action of Alcoholic Potash on Mono-brom-iso-butyric 
Acid," ethyl-oxy-iso-butyric acid,— 

(CH3)2C(OC2H5).COOH, 

a colourless liquid, with ethereal odour, boiling at i8o°» 
and slightly heavier than water. The salts are very 
soluble and crystallise finely. 

C. Hell and E. Medinger, l' On the Oxidation of the 
Acid ChH2002 in Crude Petroleum." Both by treatment 
with HNO3 and potassium bichromate it is oxidised into 
acetic acid, and a new acid, C9Hx602l a nonylonic acid. 
The authors are of the opinion that the original acid 
contains no carboxyl group, on account of the decom¬ 
position. 

A. Naumann, “ On the Decomposition of Molten Potash 
Alum in Sealed Tubes at 100V’ After melting, a gradual 
decomposition takes place, which consists of a separation 
of water of crystallisation, and precipitation of the anhy¬ 
drous compound. The free water causes then, in the 
liquid portion, the separation of a basic compound of 
alumina, potash, sulphuric acid, and water. 

K. Zulkowsky, “ On the Composition of Corallin." 
The author’s experiments lead to the conclusions that the 
commercial dye-stuff known as corallin consists chiefly of 
the lustrous crystalline substance, rosolic acid, and a dull 
red resinous body, temporarily termed pseudo-rosolic acid, 
and yielding by oxidation a dark red compound. A body 
recently obtained by Liebermann and Schwarzer from 
phenol and salicylic aldehyd appears to be identical with 
the pseudo-rosolic acid. 

R. Nietzki, “ Decompositions of some Aniline Deriva¬ 
tives by passing through Heated Tubes." On passing 
dimethyl aniline through a glass tube, heated to a dull 
red-heat, large quantities of benzo-nitrile were formed. 
Acetanilide yielded, at a bright red-heat, diphenyl-car¬ 
bamide. 

L. Pfaundler, “ On the Temperature of the Vapours 
issuing from Boiling Solutions of Salts." The author 
seeks to explain the fadt that a thermometer surrounded 
by these vapours always marks a lower temperature than 
that at which the solution boils, by the hypothesis that 
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the vapours consist of molecules of various temperatures, 
—some above and some below the temperature marked by 
the thermometer, and even of particles of water. When 
these come in contact with the surface of the thermometer 
the colder particles adhere, and as they are caused to 
evaporate by the collision with the more highly heated 
molecules, the passage into the gaseous state naturally 
causes a constant lowering of temperature about the bulb 
of the thermometer. 

L. Loewenherz, in a communication “ On Funda¬ 
mental Thermometric Experiments," states that a notice¬ 
able error in the height of the thermometer is to be ob¬ 
served when it is immersed in mercury, due to the external 
pressure on the bulb. A change, amounting in one in¬ 
stance to o’3°, in the melting-point of ice, was also observed 
to ensue after thermometers had been kept for several 
days in boiling water. 

silicon ; and with hydrogen to form sulphur and lithium* 
Its combinations, diredt and indirect, with hydrogen’ 
carbon, and nitrogen form all the other elements excep* 
phosphorus. 

Mr. Couttie makes grievous complaints of the prejudies 
of scientific men and their opposition to any new truth, if 
of eminent value. So far as we are enabled to judge no 
discovery would be so eagerly welcomed as one which 
should lessen the number of our present so-called elements 
by proving them to be compounds of a few simpler prin¬ 
ciples. But we cannot find in this pamphlet any evidence 
for the author’s assertions. If an unknown element by 
combining diredtly with nitrogen forms iodine, let him 
tell us how we may decompose iodine and arrive at the 
experimental verification of his views. Or let him show 
us how to decompose oxygen into this same new element 
and carbon. Till this is done chemists must be excused 
if they decline to attend to Mr. Couttie’s speculations. 

NOTICES OF BOOKS. 

Report upon Geographical and Geological Explorations 
and Surveys West of the One Hundredth Meridian. In 
charge of Lieut. G. M. Wheeler. Part VI., Vol. iii. 
—Geology. Washington : Government Printing-Office. 

This Part contains investigations upon mineralogical and 
agricultural conditions observed in parts of New Mexico, 
Colorado, and Arizona. We notice an analysis of the 
mud of the Rio Grande, which, from the fertilising power 
of its inundations, has not inaptly been compared to the 
Nile. On the western slopes of Mount Graham a higher 
night temperature was observed at Camp Grant than at 
Eureka Springs, 500 feet lower. The author finds that 
certain plants growing along the slopes of a mountain 
chain will not thrive in the adjoining valleys—a marked 
example being the giant cacflus (Cereus giganteus). 

Ozonometric observations were carefully made, with 
the result that there is no difference in the amount of 
ozone between healthy and unhealthy localities. Such a 
statement might have been received with incredulity a 
few years ago, but the exaggerated views once entertained 
concerning the sanitary value of ozone have been latterly 
very much modified. 

The whole report maybe pronounced full of interesting 
fads, meteorological, geological, mineralogical, botanical, 
and agricultural. 

Second Annual Report of the Commissioner of the Imperial 
Mint, Osaka, Japan, for the year ending June 30, 1876. 
Hiogo : Hiogo News Office. 

This report gives interesting proof of Japanese progress 
in the industrial arts. Mr. Ohno, Superintendent of the 
Coppersmith Department, has made some forty balances, 
which compare very favourably with those made by 
Europeans. Sulphuric, nitric, and muriatic acids are now 
regularly made, not merely for the use of the mint, but 
for sale, and about 350,000 lbs. of the first-mentioned 
have been exported to China. With the exception of Mr. 
E. Dillon, the assayer, and Mr. W. Gowland, F.C.S., the 
chemist and metallurgist (to whose courtesy we are in¬ 
debted for this report, all the high officials of the mint are 
now Japanese. 

The Origin of the Sun's Heat and the Chemical Constitu¬ 
tion of the Matter of His System. By W. Couttie. 

Troy, N.Y.: Scribner. 

The author of this pamphlet declares that “the teachings 
of chemistry are as local as our politics and as changeable 
as the weather.” He asserts that he has discovered an 
element whose atomic weight is 5, and which, by com¬ 
bining with nitrogen, forms fluorine, chlorine, bromine, 
and iodine. With carbon it combines to form oxygen and 

CORRESPONDENCE. 

BLOWPIPE REACTIONS. 

To the Editor of the Chemical News. 

Sir,—I was very glad to see in the Chemical News 

(vol. xxxv., p, 127) the reprint of Dr. Foster’s paper, 
defending Turner’s flux against the remarks made upon 
it by Prof. Chapman in his papers in this journal. Having 
worked a great deal for some years with the blowpipe, and 
having very often employed Turner’s flux, I was immensely 
surprised to read what Prof. Chapman said about the test 
being “ altogether superfluous ” for boric acid. The state¬ 
ment that it fails to detecfl boric acid in borate of soda, and 
that in those cases where it does show the colouration the 
minerals alone show ic equally well, was quite contrary to 
my own experience, and I could only wonder how anybody 
could arrive at results so very much opposed to those of, 
I believe, all other workers at the subject. My confidence 
in the very great value of the flux was not at all shaken, 
but I did not really know its full delicacy till I saw the 
account of Dr. Foster’s experiments, showing its reliability 
even in presence of such very large amounts of its worst 
enemy, sodium. I have repeated these experiments with 
the most satisfactory results; indeed, I think that Dr. 
Foster might safely have expressed himself even more 
strongly than he did as to the distinctness of the coloura¬ 
tions obtained with the mixtures of salt and borax. I also 
found that several specimens of tourmaline gave a very 
vivid colouration with the flux, even when the powder of 
the mineral was ground up with an equal bulk of common 
salt, though I could detect no green colour whatever when 
the powder alone was tested, either made to a paste with 
water or with strong sulphuric acid. 

I should like to know whether Prof. Chapman holds an 
equally low opinion of the value of Turner’s flux in testing 
for lithium. In his paper he only spoke of it in its applica¬ 
tion to boric acid, and Dr. Foster limits his reply to the 
same point, though probably he has ascertained its great 
value for lithium also. Its delicacy for this purpose quite 
equals, I think, that which it possesses for boric acid. I 
have made a few trials of it, by grinding powder of petalite 
with increasing quantities of other substances free from 
lithium, and testing the mixtures with the flux in the Bun¬ 
sen flame and before the blowpipe. When using, for 
instance, powdered fireclay, which gave a moderately 
strong sodium flame by itself, I found that a mixture of 
98 parts of this with 2 parts of petalite gave with Turner’s 
flux a most decided lithium colouration in the extreme 
edge of the Bunsen flame, and a very distinct, though not 
equally intense, indication in the flame of the blowpipe- 
lamp. With 99 parts of,clay and 1 part of petalite the 
colouration in the Bunsen flame was still unmistakable, 
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vHth care, and still just visible in the blowpipe-flame. 
Unfortunately, the lithium test does not, like that for 
boric acid, withstand the presence of very much sodium, 
and the use of coloured glasses often becomes necessary. 

In the new edition of“Plattner” Prof. Richter men¬ 
tions the flux advised by Poole for detecting boric acid and 
lithium. It was not given in the former edition, but I 
have often used it, as Prof. Richter mentioned it to me 
and others in his instruction in blowpiping. I find it very 
good in testingfor lithium, though not so good as Turner’s, 
but I have always failed to find it of any value in testing 
for boric acid. 

I have made several careful trials of the process recom¬ 
mended by Major Ross for detecting boric acid (“ Pyrology,” 
pages igi and 192), but have not been successful, possibly 
through some fault of my own, though I think I have pro¬ 
ceeded exactly as he advises. I find that when Zoisite 
(or any other suitable earthy mineral) is ground to a paste 
with a drop of solution of cupric sulphate, this paste, 
heated on platinum wire, gives a strong copper-green to 
the flame, which cannot be got rid of even by long 
blowing. Placed in the Bunsen flame, such paste colours 
it very distinctly after many minutes, and though the 
colour decreases in intensity after some time, still the 
same paste removed from the Bunsen, and again treated 
at the tip of a strong blowpipe-flame, gives a vivid green, 
although not quite as vivid as does the fresh paste. 
When this mass on the wire is removed, crushed again 
with water and a little tourmaline (as I understand the in¬ 
structions), and again heated, the green colouration cer¬ 
tainly becomes again very strong, as at first. But the 
same result was always obtained when the mass was re¬ 
crushed with water only, and no tourmaline added ; just 
as substances which fuse or sinter in the forceps, and 
colour the flame less strongly after such fusion or sintering, 
will often give a stronger colouration again when powdered, 
made to a paste, and re-heated. 

I must own that I did not expect to succeed, and was td 
this extent prejudiced ; as all my experience of minerals 
containing copper oxide, or of minerals made into paste 
with copper solution in order to test for chlorine, has been 
to the effeCt that the green colouration is practically per¬ 
manent. And even if I found that the addition to such 
paste of a mineral containing boric acid caused an increase 
in the intensity of the colouration, I should not feel nearly 
as safe in relying upon this increase of a colour already 
present as in relying upon the appearance, even for a few 
instants, of the sudden and intense change in the flame 
when Turner’s flux is used. 

I should be glad to know whether anybody else has 
tried this process and been more successful than I have 
been.—I am, &c., 

W. M. Hutchings. 
Laboratory, Wallasey Ore Works, 

Birkenhead, March 31, 1877. 

MOSS COPPER, &c. 

To the Editor of the Chemical News. 

Sir,—The perusal of Prof. Liversidge’s paper (Chem. 

News, vol. xxxv., p. 69), “On the Formation of Moss 
Gold and Silver ” was a delicious treat to me, in common, 
I dare say, with many others. Sometimes, when I have 
ventured to hint at “ gold growth,” I have been politely 
referred, along with the “ absurd idea,” to the company 
of “ Horse-Marines,” as being, I suppose, fellows credu¬ 
lous to the nth. For several years I have been Intently 
watching certain goings-on in my cabinets, because some 
of them appeared to be exceptional “ metal growths,” or, 
as others may prefer to put it, changes, protrusions, elon¬ 
gations, foliations, curlings, scrollings, movements, &c. 
At all hazards, for the present, I shall call them “ growths.” 
I do so because bones, in a sense, are said to grow. Why 
therefore, in a sense also, may not some stones in certain 
conditions ? Most growth, I fancy, is aggregation. A 

year or more ago I promised to send you a description of 
some of these changes, more particularly as regards 
native gold. Since then, however, they have been so 
many and so frequent that I have reludantly put off from 
time to time writing you thereon, because I had not 
enough leisure for the condensation of what had grown 
into a rather long story. 

My neighbour Mr. Hutchings, I rejoice to see, has given 
several extremely interesting fads touching the formation 
of “ moss copper.” I shall now only allude to some moss 
copper got at Penzance a few years ago, and which was 
said to have “ grown ” in one night, “ after a thirteenth 
fusion,” and swept off ingots next morning—a very com¬ 
mon occurrence, I was told at the time. 

This “ moss copper ” (a specimen herewith) consists of 
filaments of various lengths and thicknesses, all more or 
less gracefully curled or twisted. The prevailing colours 
now are—Grey, yellow, red, violet, green, scarlet, and 
purple, in many shades; all brilliant, and some of them 
beautifully so. Nine or ten months ago, for convenience, 
I pressed down some of this copper moss into a small 
paper tray. It has since risen above the edges of the 
tray (mechanically, perhaps, for the most part), and in 
some places, with thread-like protrusions, an inch or more 
long. A few weeks since I took a pinch of it having 
what I fancied this singular propensity in rather notice¬ 
able degree, and put it into a little glass-topped paper box, 
keeping it within arm’s length on my writing-table. One 
filament has now reached the under surface of the glass 
top, in an inch and a half “ growth.” It has got bent at 
almost a right angle, but has still its termination quite up 
to the top. Another growth, seven-tenths of an inch long, 
apparently prefers a nearly horizontal mode of proceeding. 
I offer no explanation of these metal movements. Most 
certainly artificial heat had nothing whatever to do with 
their origin. I mention the fads now, so that some of 
your readers who are mineral collectors may overhaul 
their cabinets, and particularly look out specimens of 
quartz showing native copper or gold. If they have not 
already observed it, they will probably find argentite and 
several allied minerals very elegantly sportive. The same 
will apply to arsenical pyrites which holds visible gold 
containing 15 to 20 per cent of silver ! 

I beg to state that I am not writing at all at random, as 
to this “ novel freak of Nature,” for I have within a yard 
of me, at this minute, a hundred or more specimens, of 
my own finding originally, which are undoubted proofs of 
sundry kinds of recent metal-growth. Possibly observed 
fads like these may, in part, be taken to explain how it is 
that what are called the “ tailings” of some gold-mines, 
after a lapse of time, are found to contain adually more 
gold, on assay, than when previously assayed ! Moie 
might be said on this head, and perhaps will be. 

Some time in June last, when at Aberdeen, I drew the 
attention of Prof. Nicol to two gold specimens in the 
University Museum, which had propensities like specimens 
of my own which I had previously shown him. There 
were evidently recent changes in the gold of these two 
stones which nobody till then had observed. This oppor¬ 
tune discovery, to my delight, half persuaded the esteemed 

\ Professor, I think, into favouring the “ growth idea.” A 
| few days later I had the pleasure of a long talk about this 
) and other things with Thomas Edward, in the funny little 

Museum at Banff. He has recently been entitled “ Ob¬ 
server allow me to say here, by the way, that I found 
him a very ’cute observer then. 

In conclusion, I may say that my present objed is not 
s to raise a tempest in a tea-pot about any name that any- 
' body may call anything, anywhere. I merely put the 

mineralogical fads, and state my belief that the cabinet 
changes noticed above, and others analogous, are not such 
rarities as they are generally supposed. This opinion, 
doubtless, some of your readers already hold, and will 
presently be good enough to support by further examples. 
When I have more leisure I will give, briefly, a descrip¬ 
tion of certain gold, silver, and other copper changes 
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(growths) which have come under my own observation.— 
I am, &c., 

T. A. Readwin. 
TuJbrook, Liverpool, 

March 29, 1877. 
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CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, de VAcademie 
des Sciences. No. 11, March 12, 1877. 

Influence of Pressure upon Chemical Phenomena. 
—M. Berthelot.—The development of hydrogen from the 
adtion of dilute acids upon zinc is not arrested by pressure, 
but merely slackened. The chemical affinity is not 
modified. 

Metallic Iron found at Santa Catarina, in Brazil.- 
M. A. Damour.—The metal in question has the following 
composition:— 

Iron .63-69 
Nickel.33T7 
Cobalt. .. 1-48 
Sulphur. 0-16 
Phosphorus. 0*05 
Carbon., .. 0*20 
Silicon. o'oi 

99-56 

The metal is therefore exceptionally rich in nickel, and 
presents certain characters, both chemical and miperalo- 
gical, which have not hitherto been met with in any 
meteoric iron of authentic origin. 

Measurement of the Thermic Intensity of the 
Solar Radiations received on the Surface of the Soil. 
—M. A. Crova.—The calories received normally varied 
from o to i*2i in fifteen hours of exposure to the sun. 
The heat normally received on January 4 is o-6i of that 
received July 11, but on the surface of the ground it is 
merely 0-281. 

Metals Accompanying Iron.—M. A. Terreil.—Re¬ 
served for insertion in full. 

Chemical Examination of Mistletoe (Viscum album). 
—MM. H. Grandeau and A. Bouton.—Already noticed. 

Acute Poisoning by Acetate of Copper.—MM. V. 
Feltz and E. Ritter.—The authors conclude that the 
acetate of copper is a more adtive poison than the sulphate, 
but that,if mixed with foods or drinks in poisonous doses 
it imparts to them such a flavour that no one could possibly 
swallow them without being aware of the presence of the 
poison. 

No. 12, March ig, 1877. 

Decomposition of Binoxide of Barium in a Vacuum 
at the Temperature of Dark Redness.—M. Boussin- 
gault.—The author filled a tube of Bohemian glass with 
fragments of peroxide of barium : a vacuum is made with 
the mercurial Sprengel pump, and the tube is heated to 
dark redness. On continuing the adtion of the pump 
about 2 litres of oxygen were obtained ; the volume which 
the binoxide used ought to appear. Some binoxide of 
barium was then placed in a tube, and the temperature 
was kept at dull redness for about two hours. There 
merely appeared a few bubbles of gas, due to the expan¬ 
sion of the gas remaining in the apparatus. On causing 
the mercurial pump to adt oxygen was disengaged, on 
measuring which it appeared that the whole of the binoxide 
was decomposed. In another experiment the tube con¬ 
taining the binoxide was raised to a slight cherry red 

there was no escape of gas. A vacuum was made, and 
immediately oxygen was evolved more rapidly than at dull 
redness. A tube containing binoxide was heated to dull 
redness; on making the vacuum a current of oxygen was 
produced. The beat was then slackened, and in conse¬ 
quence of the cooling the oxygen which had escaped was 
promptly re-absorbed by the baryta, binoxide of barium 
being formed again. A vacuum was reproduced in the 
tube in consequence of this absorption. By thus varying 
the temperature of the tube the liberation or absorption 
of the oxygen may be alternately effected. Always after 
the dissociation effected between a dull and a cherry red¬ 
ness the baryta recovers all its properties, among others 
that of energetically absorbing oxygen. 

Phosphorescence of Organic Bodies.—Dr. T. L. 
Phipson.—With refesence to a paper communicated by 
M. Radziszewski (Comptes Rendus, February 12, 1877) 
Dr. Phipson calls attention to his memoir on “ Nodtilucine, 
the Phosphorescent Principle of Luminous Animals,” pub¬ 
lished in the Chemical News for 1875. 

Singular Case of the Production of Heat.—M. J. 
Olivier.—A square rod of steel, 80 centimetres in length 
and 15 millimetres square, is grasped firmly by both the 
hands of the operator, one of the hands being placed in 
the middle of the rod, and the other at one end. The free 
extremity is strongly pressed against an emery wheel re¬ 
volving very rapidly. After a few minutes the extremity 
thus rubbed becomes strongly heated : the hand placed 
in the middle of the bar does not experience any feeling 
of heat, but the one at the other extremity is heated to 
such an extent that the operator is compelled to let go. 

Reform of Certain Analytical Processes used in 
the Laboratories of Agricultural and Meteorological 
Stations (Part I., Ammoniametry).—M. A. Houzeau.— 
Reserved for insertion in full. 

Preparation of Crystalline Acetate of Magnesia* 
and on the Fermentation of this Salt. — M. L. 
Patrouillard.—The author has succeeded in obtaining 
magnesic acetate in crystals deliquescent in a moist 
air, but efflorescent in dry air. If the solution is placed 
in a wide vessel, and exposed to the air for some time, a 
kind of fermentation is set up, the produdts being car¬ 
bonate and formiate of magnesia and wood-spirit. 

Simple Method of Producing certain Bi- and Tri- 
chlorated Acids.—M. E. Demarcay.—The author makes 
use of the adtion of perchloride of phosphorus. 

Transformation of Pyro-tartaric Acid into Dibromo- 
pyro-tartaric and Dibromo-succinic Acids.—MM. E. 
Reboul and E. Bourgoin.—Not adapted for abstraction. 

Acftion of Chloro-chromic Acid upon Anthracen.— 
M. A. Haller.—Wishing to utilise the adtion of chloro- 
chromic acid, at once oxidising and chlorinising, the 
author caused it to adt upon anthracen so as to obtain 
bichlorated anthracen, which, on treatment with potassa, 
should yield alizarin. 10 grms. of anthracen were dis¬ 
solved in glacial acetic acid, and treated with 30 grms. of 
chloro-chromic acid freed from chlorine by a current of 
C02. The green liquid was poured into distilled water; 
the yellowish precipitate colledted on a filter, washed, 
dried, and partly sublimed in a retort, and partly dissolved 
in alcohol. Both the sublimate and the matter obtained 
on crystallisation had the form of splendid needles, 
having all the properties of anthraquinon. They dissolved 
with a reddish yellow colouration in concentrated sul¬ 
phuric acid. Water precipitates the bulk of the produdt 
from the solution. If melted with potassa they gave a 
violet mass, which on solution in water was partly de¬ 
colourised, unaltered anthraquinon being precipitated. 
The potassic solution, acidulated with nitric acid, filtered, 
and treated with nitrate of silver, did not give a precipitate 
of chloride of silver. The produdt, therefore, contained 
no chlorine, and was pure anthraquinon. 

Constitution of Pseudo-purpurin: Sequel of Re¬ 
searches on the Colouring Matters of Madder.—M. 
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A. Rosenstiehl.—Pseudo-purpurin, the most complicated 
of the colouring: matters of madder, is so unstable as to 
produce by its partial destru&ion all the other madder 
colours except alizarin. 

Biedcrmann's Ccntral-Blatt fiir Agricultur Chemie, 
Heft 1, 1877. 

Influence of Conifers in Comparison with other 
Trees upon the Temperature and the Amount of 
Ozone in the Atmosphere.—L. Fautrat.—Air above 
woods is cooler in summer and warmer in winter than air 
taken at the same elevation above the bare ground. 
Ozone is less abundant, especially over forests of coni¬ 
ferous trees. 

Removal of Plant-Food by Rivers.—Prof. Harlacher 
and Dr. J. Breitenlohner.—An account of the fertilising 
matter carried away from Bohemia by the waters of the 
Elbe. The sewage of most of the riparian towns, especi¬ 
ally Prague, flows diredtly into the river. 

Contribution to the Knowledge of Arable Soils.— 
Dr. J. Hanamann and L. Kourimsky. -Proceedings of the 
chemico-agricultural Station at Lobositz, founded by 
Prince Schwarzenberg. 

The “ Peculiar Soil ” of Hungary.—E. de Kvassay.— 
An account of certain soils rich in soda. Few plants 
flourish on these soils ; the wheat is remarkably heavy ; 
the grass, which consists almost exclusively of Glycerin 
maritima, fattens sheep very rapidly; and the plums, 
pears, and apricots are remarkably sweet. The trees, 
however, do not live long. 

Chemical Analysis of Fossil Bones.—Prof. Krocker. 
—The bones in question are found at Olkusz, near the 
frontiers of Poland and Silesia. They contain in some 
cases as much as 74 per cent of calcic triphosphate, and 
are remarkably free from iron and alumina. 

Qualitative Blowpipe Analysis.—The Council of the 
Society of Arts announce that they are prepared to offer 
Prizes of £5, £3, and £2 respectively, and Certificates, 
for Proficiency in Qualitative Blowpipe Analysis. The 
competition is open to any person, but as it is intended 
principally for those interested in the mining industries of 
Devon and Cornwall, the Examination will be held in the 
centre of the mining districts. The arrangements will be 
in the hands of a Committee of the Miners’ Association, 
and intending candidates should apply to the Honorary 
Secretary of the Association, Mr. J. H. Collins, Lemon 
Street, Truro. The Examination will be held at Redruth, 
from 5 to g p.m., on Tuesday, 5th June, 1877, and will be 
conducted by Dr. Clement Le Neve Foster, H.M. Inspector 
of Metalliferous Mines. The Examination will be entirely 
practical, and the following will be the conditions.— 
1. No Prize or Certificate shall be given unless the candi¬ 
date has taken a Certificate in the Science and Art 
Department Examinations in Inorganic Chemistry and 
Mineralogy. 2. The candidates will have to determine 
the composition of several minerals and simple artificial 
products, writing down each experiment, its result, and 
the inferences drawn from it. The examiner will have the 
right, during the practical examination, of putting ques¬ 
tions to the candidates to test their ability. 3. Each 
candidate will have to bring his own blowpipe, lamp or 
candle, platinum forceps, reagents, platinum wire, char¬ 
coal, spirit lamp, glass tubes, &c., and any other blowpipe 
apparatus he likes. Any dry reagents may be used, but 
the only wet reagents allowed will be nitrate ot cobalt and 
water. The use of gas and blowing machines will not be 
permitted. 4. If two or more competitors for prizes are 
equal, their respective merits will be decided by a second 
examination. 5. Persons who have not passed the Science 
and Art Department Examinations may present themselves 
for examination in Blowpipe Analysis, but they will not 
receive a Certificate until they satisfy Condition No. 1. 

MISCELLANEOUS. 

Appointment of Public Analyst.—Mr. A. H. Allen, 
F.C.S., &c«, has been appointed Public Analyst for the 
West Riding at a salary of £230 per year, and 6s. for 
each analysis. 

NOTES AND QUERIES. 

Valuation of Sulphur Ores.—Can any of your readers tell me 
how sulphur ores are valued ; I do not mean how the sulphur is 
estimated, but how it is valued when estimated ?—Chemicus. 

Chemical Schools in France.—Would any of your corres¬ 
pondents kindly give me the names of one or two of the principal 
“ Schools or Colleges of Chemistry ” in France ?—Chemicus. 

COMPOSITION AND QUALITY OF THE METROPOLITAN WATER. 

February, 1877. 

The following are the returns of the Society of Medical Officers of Health:— 
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Note. The amount of oxygen required to oxidise the organic matter, nitrites, &c., is determined by a standard solu¬ 
tion of permanganate of potash adting for three hours ; and in the case of the Metropolitan waters the quantity of 
organic matter is about eight times the amount of oxygen required by it. 

C. Meymott Tidy. 
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THE NEW “PATENT” BILL. 

There have been revolutionists who desired the equal 
distribution of land, and schemes of fraud and violence 
have in all nations had great success. There are some 
Governments who wait until individuals accumulate 
wealth, and then seize upon it by some pretext, whether 
direcftly or by increased imposts, or, as in smaller com¬ 
munities, by increase of rent ; but it has been reserved 
for our age to raise up a class of men to prey upon the 
thoughts of inventors, and grip them as soon as they 
emerge from the dark recesses of the brain and are ex¬ 
pressed in a form of speech or writing. These men of 
violence are also men of talent, and in an age of science 
they seek also to be scientific and hide their propensities 
in the words of apparently economic law. 

The above reflection is one very simple result of consi¬ 
dering opinions of late found floating regarding patents. 
We have been told that there can be no property in 
thought. We say that thought alone is real property, and 
it is with pleasure that we see a Government willing to 
watch over the interests of inventors, so as to induce 
them to give to the nation that valuable property which, 
if they please, no power can take from them, but which 
from its peculiar character cannot be used for their own 
benefit without the aid of the State, whilst, if once seen, 
it may be used by strangers and abundantly appropriated 
by the unscrupulous. It is proposed to extend patent 
rights from fourteen to twenty-one years. This change 
is in the right direction. We owe much to inventors : it 
is difficult to say how much of the superiority of which 
the nation boasts is due to invention, but it is a very large 
proportion. There are still many who tell us that our po¬ 
sition is owing to our spirit or “ pluck,” and a clergyman 
once told us that the pluck was obtained by port wine. 
This is the way that even some educated men seek out 
the causes of things. There must be good roots and 
feeding to produce a fine tree ; but a tree is known by its 
fruits, and our country is great by its invention. We live 
by the cunning of our right hands—the gift of a Provi¬ 
dence which gave us also the crude material. There are 
some men who would assign as a cause of our position, 
physical strength and brute power of fighting; but what 
is a man before the engines of war ? Men who attribute 
all success either to strength or to mere vigour of animal 
spirits, unreasoning and unsystematic, are like, some an¬ 
cient Celts who, on invading Italy, rushed on the armed 
Romans without clothes and without weapons. They 

‘were true believers in pluck, but it faded ; and thus Rome 
lost some blood that would have made a good mixture. 
Others think we owe our superiority to land, although we 
buy food for some months of every year. Such men are 
like the coins we used not long ago, which asserted, in 
spite of fads, that the King of England was King of 
France. It is by invention, in a great measure, that we 
induce the world to send to us all its choice things. If 
there is any class of men which we ought to honour it is 
inventors, and yet we struggle about their rights in little 
bills that are humiliating in our opinion. A wider mind 
than usual has touched a key in this new proposal, but 
little men also have done their part ; this appearance 
may be owing to its being an accumulation of Ads. 

The Commissioners of Patents are to be numerous ; 
six are named, and five more are to be named—all, we 
suppose, lawyers, as the six are : why so many, who can 
tell ? But “ the number of examiners shall be two, and 
the number of assistant examiners shall be two or more, 
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not exceeding four." “ They shall be specially qualified 
for the office by legal or scientific knowledge.” 

It appears, then, that of the tioo or four, or, adding 
them, six, one at least shall be legal, or may be legal. 
Phis would leave of scientific men only one, or five at 
most, perhaps fewer ; it is not said how many are to be 
lawyers. 

When a patent is filed it is first scrutinised by the 
examiner. There are about five thousand patents applied 
for annually, and the examiners must read them all. 
Let them work without rest for three hundred days in the 
year. The patents are to be examined again when the 
full specification is given in, afeer three months, and this 
must be compared with the provisional. There are, then, 
ten thousand specifications to examine and to report upon, 
and each report is to be of value. We have, then, thirty- 
three patents daily, or six patents to each. For each 
patent one man at least has toiled long and spent money; 
for some it is the end of years of toil: but now a stranger 
must give his opinion on six daily,—a little more than an 
hour to the whole labour of a patent,—writing also a 
report upon it that will bear examination in a Court. But 
we doubt if this is judging fairly. There are to be only 
tivo examiners, and it is to be supposed that each patent 
shall pass examination by one of them, and, although 
assisted, the meaning must pass through his brain. If 
not, then the assistant examineis become true examiners, 
and not assistants. With this more correct reasoning an 
examiner must pass at least sixteen specifications in a 
day, which, with all the aid of assistants who may have 
had half an hour longer to examine them, is a task incon¬ 
ceivable. Surely the scientific man is expected to do 
wonders. We have heard a whole court and many law¬ 
yers arguing about a patent for days, whilst the arrange¬ 
ments occupied months. No wonder that the scientific 
man may now be asked, as in Clause 46, to assist the 
Judge. It does at least show the advance of scientific 
influence—an advance made absolutely necessary and 
long struggled against. But it may be asked, how many 
examiners should we recommend ? We cannot tell, if 
the system is to be carried out, there must be enough to 
do the work. Clerks in any number may be appointed, 
but no assistance will enable the examiners to pa3s 
through their brains, in a profitable manner, the number 
of inventions demanding protedtion, or we must greatly 
over-rate invention and under-rate the power of the 
examiners. 

There is another question—What is a scientific man ? 
It would seem as if he were spoken of as a man knowing 
all science. There must be some one or more with a mi¬ 
nute amount of mechanical knowledge. There must be 
one or more with an equally minute amount of knowledge 
in chemical manufactures ; but there are various depart¬ 
ments of mechanics, and so of chemistry, and pure scien¬ 
tific knowledge will by no means be enough. Besides 
these there are other departments, and some strange out¬ 
lying districts of knowledge. But perhaps we are wrong. 
In Clause 51 the Commissioners are given power to ap¬ 
point as many officers as they think fit, notwithstanding 
the precise clause regarding examiners and assistant ex¬ 
aminers. Perhaps this is one of the modes of evading 
the prior clauses, but we should much prefer the removal 
of these apparently contradictory or impracticable clauses. 

We have been spending some sympathy on these ex¬ 
aminers as being overworked, but in Clause 52 we find 
that the Commissioners may set them to arrange, index, 
and abridge the specifications. Is this to be done after 
their work ? This of course shows that the whole has 
not been considered by any one who has been fully made 
aware of the difficulty, or else the meaning of the terms 
is not such as we understand. We write under fear that 
we do not fully understand the phraseology, and may be 
doing or thinking unjustly. 

In 62 we observe a peculiarly objectionable addition, and 
I apparently without the smallest use. The extended 
' time is not to apply to patents unless taken out after the 
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passing of this law. What quality can be found in patents 
after the law that ought to exclude others ? We hope that 
this narrow feeling will be hidden from view. 

As to the prices, it has been shown that the country 
gains so much from patents that it would be well not to 
ask too much for the so-called privilege. Patents have 
gained wealth, and must not pay for the permission to 
make the country rich : they ought only to pay, as it were, 
a police for their protection. It would be nobler when ex¬ 
tending the time not to extend the price. ^110 are wanted 
for renewal, and patent agents will require an addition. 
It is a large sum to many a poor patentee—a small sum 
to a few only. We should be glad to see the sum reduced 
to £5o every five years—not a great reduction, but a uni¬ 
form charge and abundantly high—the first £50 to be paid 
in the sixth year. 

The amount of fees to be paid for the patent when 
granted justifies the expectation that the work will not be 
done in a slovenly manner, and even if not granted the 
amount to be paid is sufficient. 

The full specification is to be filed three months after 
the provisional, instead of at present six. We see no 
good reason for restricting the time and privilege of the 
patentee in this case, and would prefer not to meddle with 
the time now allowed. 

Although the time of application is fixed, the time for 
giving a report on the patent is left very open, and we are 
informed in Clause 8 that “ The use and publication of the 
invention after the application and within a period of 
twelve months from the date of the application shall not 
prejudice the grant of a patent for the invention.” This 
seems to look to a very long delay in reporting ; and when 
we consider the few scientific men employed, and the large 
number of legal authorities, we have two sufficient reasons. 
It will certainly be a painful thing for an inventor to wait 
so long, and still more painful should he be told, after using 
his invention for a year, that it is not his. We must 
therefore conclude that the machinery for reporting is in¬ 
sufficient, if we understand it properly. 

The question may be asked whether the principle is 
correCt. On this point we have a decided opinion, we be¬ 
lieve it to be right to scrutinise patents ; but whether there 
are human beings yet created wise enough to carry it out 
well enough in England is not known to us, but we 
certainly think that it is well to try. We can point to 
conspicuous failures in the plan, and we can point to that 
which, in the opinion of many, is a success. 

The right of the Government to use a patent on its own 
terms seems arbitrary, but perhaps unavoidable. 

The demand that a patentee shall make efforts to have 
his patent used is severe. Why should an inventor have 
laid upon him the trouble oL treating with others to have 
his plans adopted ? This is a labour for which the inven¬ 
tor is often quite unfitted and eminently unfitted. The 
only fair demand made upon him in this respeCt seems to 
us to be that he should give licenses when required in a 
reasonable manner, and this is a very important improve- 
ment. 

We have mentioned some points that are decidedly 
against the Bill, but these can be amended, and, indeed, 
must be. Gradually our legislators will learn the impor¬ 
tance of patents, and still further advances may be made 
in future. There has been a difficulty in the minds of 
some persons as to the rights of inventors as compared 
with writers. The principle must be the same—the pro¬ 
tection of wealth made by the brain. The different quality 
of the products decides a-difference in treatment. If we 
buy a copyright book we pay the writer through the pub¬ 
lisher, or we hope to do so, and an inventor must have 
a manufacturer or publisher for his invention, keeping 
or selling the copyright. The difficulty in the case 
of the discoverer is not one of principle. He deserves a 
protection for the wealth of his mind, but we have not ye 
fully discovered the best mode of giving it. When peopl 
use his ideas and honour him, he receives p; rt of hi 
reward, sometimes all he desires, and we have an opinion 

that discovery is so noble that it is scarcely possible to 
give an equivalent. Who can tell the value of a law of 
nature, and what shall we pay for it ? We give love and 
honour, and we like to see the discoverer above the evils 
of poverty ; but we have not yet learned to give him his 
due position, and we shall never be able to fix his due 
payments. We leave the subjeCt amongst sacred things 
at present. 

Some people imagine that patents are a voluntary boon, 
a gracious gift to inventors. It is. otherwise ; inventors 
endow the nation with their inventions, and are allowed 
by means of patents that protection which property must 
have in order to prosper. There are men who argue as to 
the rights of inventors; but who can decide about the 
rights of man ? Many subtle questions arise in such a 
discussion. Others, again, say that patents are given, 
not as a right but as a matter of expediency. The rights 
of inventors are like those of the Emperor of Russia—right 
or wrong you cannot remove them; they are like those 
of the possessors of the soil by legitimate inheritance ; 
but, in addition, inventors have a right exactly akin to 
that which a man has to his own life, and which it is 
the bounden duty of a Government to protect. The use 
of the law is to protect our bodies, and we must add also 
to protect our minds, our freedom of thought, our right 
to the wealth of our brains as well as of our hands. 
Besides this the inventor has a still higher right, that of 
keeping all to himself and telling no one, and this right 
we know he exercises when not well dealt with. 

Let us be thankful that there are men who invent. We 
know of places with too much law ; we know of none with 
too much invention. Let us foster that which needs 
fostering. In principle we are pleased with the Bill 
because it allows a certain position to science hitherto 
denied, and certain rights to inventors above those recog¬ 
nised ; but we have a little laugh when we look at the 
modest way in which these great powers are allowed to 
stand in the face of high society. We may make some 
curious comparisons, and one that suits the time is the 
slow progress of relief given to the Jews, until now all 
nations seek their help, and one stands at the head of our 
affairs, and has affeCted lately the destinies of Europe and 
the world. Science and invention are not smaller, and 
they will grow. 

ON THE NEW METAL—GALLIUM.* 

By M. LECOQ DE BOISBAUDRAN. 

I. Gallium has been too recently discovered for its study 
to be very advanced at present. By reason of the great 
scarcity of the new element in the ores at present examined, 
the time which has elapsed since its discovery has been 
principally devoted, first, to the search for a practical me¬ 
thod of extra&ion ; then to the treatment (always a long 
process in a small laboratory) of several hundreds of kilo¬ 
grammes of ore ; lastly, to its purification, necessarily 
very complicated, on account of our ignorance of the way 
in which gallium behaves itself with many reagents. 

I am therefore able to give only a very incomplete his¬ 
tory of gallium. This sketch will, nevertheless, I hope, be 
sufficient to serve as a basis for the researches which other 
chemists will perhaps undertake. 

II. Historical.—Since I have been occupied with che¬ 
mistry my attention has always been directed to the ques¬ 
tion of the classification of the elements. Interesting 
relations had already been noticed by several savants 
(particularly by M. Dumas) between the atomic weights 
of certain simple bodies, and the properties which have 
led chemists to group those bodies into one natural family. 
I applied myself to the task of discovering new relations, 
either by comparison of the atomic weights of the elements, 
or by that of their qualities: such, for example, as the 
emission at a high temperature of luminous rays of deter- 

* Communicated by the Author. 
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mined wave-lengths. I thus discovered some relations 
hitherto unknown, and I drew from them some novel de¬ 
ductions. 

The substance of these ideas was deposited with the 
Secretary of the Institute in sealed packets, and I had the 
honour of explaining my ideas somewhat mere in detail 
before some illustrious chemists, principally in conversa¬ 
tion with MM. Dumas and Friedel. 

Amongst the conclusions that might be drawn from my 
attempts at chemical classification was the probability of 
the existence of unknown elements coming to fill up the 
gaps left vacant in the natural series. It is clear that the 
position thus occupied in a chemical family by a hypo¬ 
thetical body indicates approximately the properties of that 
body. 

However, speculations of this kind are always attended 
with a certain amount of indecision. Thus, notwith¬ 
standing the importance which I could not help attaching 
to the hypotheses born of my imagination, 1 did not think 
it right to publish them without their having been first 
submitted to experimental proof, and without having made 
strenuous efforts to obtain from them positive results for 
their confirmation and further development. 

The present perfection of chemical analysis, and the care 
with which nearly all the known minerals have been ex¬ 
amined, leave little hope of finding new elements ; we can 
only expert to meet with them as minute traces dis¬ 
seminated in considerable masses of foreign substances. 

The uncertainty which inevitably prevails in the exaCt 
chemical reactions of a hypothetical body, defined by its 
individual position in a natural series, renders a success 
founded solely on the direct application of those reactions 
calculated beforehand rather problematical, for the slightest 
error in the conjedture of one of them may drive the body 
sought for out of the analytical place which theory assigns 
to it. This difficulty seemed to me very great, andto obviate 
it I invented a particular method of mineral analysis, so 
that an error bearing either on the properties of the bodies 
sought for, or on those of the known elements, would not 
interfere with the final issue. 

_ By reason of its extreme sensibility, speCtrum analy¬ 
sis is a great assistance in this kind of work ; but it does 
not constitute an essential and indispensable part of my 
method of research. It is, however, a marvellous instru¬ 
ment, whose power must be utilised, and to the successful 
application of which I formerly devoted several years. I 
believe that the speCtral examination of so small a quantity 
of liquid as that by which I proved for the first time the 
existence of gallium would have been impracticable before 
the considerable modifications to which I submitted the 
apparatus for obtaining eledtric spedtra. My designs, 
carried out under well-determined experimental conditions, 
were equally indispensable to guide me amongst the 
numerous rays which the metallic spedtra contains. 

My first attempt at research for new elementary bodies 
was made fifteen years ago. At that time I possessed no 
laboratory, and the instruments at my disposal were quite 
inadequate. This attempt, which was made with a con¬ 
siderable amount of material, had to be abandoned before 
it was finished, and the greater part of the results obtained 
were lost. In 1863 I built my present laboratory, and fur¬ 
nished it with more complete apparatus. I renewed my 
attempts, and made several series of researches, but without 
any success ; I evidently employed too small a quantity of 
material. These experiments were not, however, entirely 
useless, for they gave me an opportunity of perfecting the 
method on which I am continuing to work, in the hope of 
one day publishing it. 

At last I decided to operate on a larger scale, as I had 
done at first, and in February, 1874, I began the treatment 
of 52 kilogrms. of blende of Pierrefitte, obtained for that 
purpose in the autumn of 1868.- 

On the 27th August, 1875, between 3 and 4 o’clock in 
the afternoon, I perceived the first indications of the ex¬ 
istence of a new element, which I called “Gallium” in 
honour of France (Gallia). 

Guided by certain considerations, I anticipated a little, I 
must confess, on the rigorous course of my methodical analy¬ 
sis, I then treated, preliminarily, on the 27th August, a por¬ 
tion of a white deposit which began to form in one of my 
produces in contact with plates of zinc. This deposit was 
dissolved in hydrochloric acid, and the solution precipi¬ 
tated by ammonia in excess. It was then filtered, eva¬ 
porated, and the ammoniacal salts destroyed by boiling 
with aqua regia. The liquid thus obtained, submitted to 
the aCtion of the eledtric spark, showed in the spedtroscope, 
besides many known rays, a very faint trace of a violet 
ray, situated towards 417 on the scale of wave-lengths. 

This ray not existing in any of my drawings of spedtra, 
I had no doubt that I was dealing with a new element, 
and I immediately proceeded to augment my supply of 
precious material. 

I estimate that the quantity of gallium in the little drop 
of liquid examined at my first observation did not exceed 
i-iooth of a milligrm. The whole of the white precipitate 
which was already formed was immediately dissolved in 
hydrochloric acid, and treated in the manner previously 
stated. The resulting acid liquor was saturated with sul¬ 
phuretted hydrogen, filtered, then submitted again to the 
aCtion of sulphuretted hydrogen, after having added an 
excess of acid acetate of ammonia. A sulphide of zinc 
was separated,* which, dissolved in hydrochloric acid, 
gave clearly in the spectroscope the ray 417 and another 
violet ray, more feeble, situated towards 403 on the scale 
of wave-lengths. Subsequent observations proved that 
this ray 403 belongs also to gallium. 

Thanks to these first experiments, I had then, from the 
night of the 27th to 28th August, proved beyond doubt the 
existence of a new body; but I had only obtained a 
small quantity of it, estimated at one-tenth of a milligrm., 
and containing many impurities. I, however, made use of 
it to study, as well as I was able, some fundamental re¬ 
actions which I described in a sealed packet addressed to 
the Academie des Sciences on August 29th (opened the 
20th September, 1875). 

A few days after the hydrochloric solution of the gal¬ 
lium sulphide of zinc was precipitated by carbonate of 
barytes; the precipitate was then washed, and treated 
with a mixture of hydrochloric and sulphuric acids. The 
resulting salt showed, besides the zinc speCtrum, the rays 
417 and 403 already well marked. 

During this preliminary examination of the compounds 
of gallium my general analysis was being actively carried 
on. At the end of three weeks I had succeeded in acquiring 
about 2 or 3 milligrms. of gallium chloride still mixed 
with chloride of zinc. I then went to Paris, where, in the 
last week of September, 1875, I had the honour of con¬ 
ducting before the Chemical Section of the Institute a 
course of experiments demonstrating the individuality of 
gallium. 

I would here remark that if I had not anticipated the 
results of my method of analysis the discovery of gallium 
would perhaps have been a few weeks later, but the condi¬ 
tions would have been such that its existence could not 
have escaped the notice of the merest tyro in speCtrum 
analysis. In faCt, except the previous treatment ot a part 
of the white precipitate formed by zinc in one of my 
products, the execution of the plan marked out beforehand 
was as rigorously pursued as if I had been ignorant of the 
presence of the new element. I thus succeeded in obtaining 
with a few drops of the solution the two gallium rays, no 
longer in scarcely perceptible traces, but extremely bright, 
far more brilliant indeed than any of the othei metallic 
rays present. . 

It will be seen, then, that, possessing as 1 did exact 
drawings of the speCtra furnished by all the known ele¬ 
ments, gallium would have been discovered, in the absence 
of all preconceived ideas, by the simple application of the 
analytical method that I followed. 

It now became necessary to increase the quantity o 

* The white precipitate formed by contact with metallic zinc con 
1 tained sub-salts of zinc. 
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material for study. Thinking it probable that the Pierre- 
fitte blende was not the most advantageous mineral for 
the extraction of gallium, I tried a large number of blendes 
and products of zinc works. I succeeded, however, in 
finding only two richer than Pierrefitte blende ; these were 
the yellow transparent blende from Asturias and the black 
blende from Bensberg. All the other substances I ex¬ 
amined were much too poor. 

Thanks to the kindness of the mining companies of 
Vieille Montagne, of Nouvelle Montagne, and of Corphalie; 
of my friend, M. Friedel, and especially of M. Malgor, the 
engineer of the mines of Pierrefitte for the Asturian Com¬ 
pany, I obtained considerable quantities of ores, which 
were treated, not by my general method of research, but 
direClly for gallium. My acknowledgments are also due 
to M. Wurtz for the liberality with which he opened his 
laboratory to me during my stay in Paris, and for the 
trouble he took in bringing me into communication with 
several directors of manufactories who have kindly sent me 
materials which have been most useful in my experiments. 

Before beginning to operate on several hundreds of 
kilogrammes of ores it was necessary to find a quicker 
and less expensive method of extraction than that em¬ 
ployed to isolate the first milligrammes of gallium salts. 

During the crushing of the ores and their treatment 
with over 1500 litres of aqua regia, I continued the ex¬ 
amination of the chemical properties of gallium by utilis¬ 
ing the few milligrammes of chloride produced from the 
first sample of Pierrefitte blende ; it was with this product 
that the ammonia-gallic alum and the solid metallic 
gallium presented to the Academie des Sciences on the 
6th of December, 1875, were prepared, and also the liquid 
gallium, described in the sealed packet received by the 
Academy on the 6th of March, 1S76, and opened on the 
1 st of May. 

The relatively large quantities of gallium extracted 
from the products of my grand operation enabled me to 
verify the faCts formerly observed, and to determine some 
other properties, such as its density, fusing-point, &c. 

Gallium was reduced to the metallic state for the first 
time in November, 1875, by the electrolysis of an am- 
moniacal solution of its sulphate. The metal was 
deposited on a sheet of platinum serving as a negative 
eleCtrode ; the positive electrode was at the same time 
covered with a whitish film, formed by a pellicle that was 
easily detached from the platinum, insoluble in a large 
excess of ammonia, but easily soluble in hydrochloric acid. 

In this first experiment i-6 milligrammes of gallium 
were deposited in four and a half hours on a platinum foil 
of about 185 square m.m. surface ; the surface of the 
positive eleCtrode was 877 square m.m. The battery was 
composed of five bichromate pairs (zincs = 17x10 c.m.) 
connected for tension. In order to avoid any mistake as to 
the nature of the reduced metal it was dissolved in hydro- 
chloricacid ; the solution gave a beautiful eleCtric speCtrum 
of gallium, but also, though very faintly, zinc rays and 
minute traces of other rays.* The metal obtained then 
was gallium, but containing a small proportion of zinc.f 

A second sample of gallium prepared under the same 
experimental conditions as the former was laid before the 
Academy on the 6th of December, 1875 ; it weighed 3-4 
milligrammes, and was deposited in five hours forty 
minutes upon a surface of about 123 to 124 square m.m.; 
the positive eleCtrode was furnished by ten bichromate 
pairs (zincs= 17 x 10 c.m.) connected for tension. 

These two specimens of gallium presented all the 

* khe zinc rays were rather more marked in the speftrum from the 
hydrochloric solution of metallic gallium than in that from the 
material which had served for that preparation. This may be readily 
imagined, since ammoniacal solutions of zinc are very easily reduced 
by the voltaic current. The zinc ought then to accumulate in the 
first metal deposited, which is precisely what occurs. The oxide 
of gallium that remained in the solution, or that was precipitated in 
an insoluble state during the operation, had been in part deprived of 
zinc by the eledbolysis itself. 

+ The speCtral reaction of chloride of iron not being very sensible it 
is possible that a certain quantity of iron might have been contained 
in the first specimen of gallium. 
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chemical properties of pure gallium, but the physica^ 
aspedt was quite different. They were presented in the 
form of a solid layer adhering to the platinum and polish¬ 
ing badly when rubbed with an agate burnisher, but better 
when strong pressure with the same burnisher is used, the 
metal being brittle and a little whiter than platinum. 

When the eledtric current was duly regulated together 
with the relative dimensions of the eledtrodes gallium 
assumed a beautiful silvery appearance; at the end of the 
operation the surface was finely granulated, and scattered 
over with brilliant points, which the microscope showed 
to be crystals; there were here and there some points, 
larger and more brilliant than the others, which had quite 
the appearance of little craters, the sides of which were 
covered with crystals. 

The time required for the electrolysis of the ammoniacal 
solution of gallium was very long for the small quantity 
of metal obtained ; I therefore employed caustic potassa, 
which dissolves a large quantity of oxide of gallium and 
forms a solution which readily undergoes electrolysis. 
This experiment I performed in February, 1876, when I 
only disposed of a few milligrammes of substance which 
had escaped previous eledtrolysis. I was astonished to 
find that the gallium was separated from the caustic 
potassa solution in the form of a dull greyish white coat¬ 
ing, composed of innumerable small liquid globules. I 
immediately divided the metal (there was about a milli¬ 
gramme of it) into several portions to be submitted to 
separate experimental trials. It was thus demonstrated : 
1st. That this liquid gallium possessed the same chemical 
properties as the solid gallium of the earlier preparations. 
2nd. That it did not contain mercury, its hydrochloric 
solution not being coloured by iodide of potassium, am¬ 
monia, or hydrosulphate of ammonia, nor did the metal 
volatilise at red heat. Spedtral examination showed that 
liquid gallium was purer and contained less zinc than 
solid gallium produced by ammoniacal solutions. 

A very small globule exposed for several weeks on a 
plate of glass to the open air of the laboratory did not 
lose its liquidity and preserved its metallic lustre. It was, 
however, divided every day, then re-united by means of a 
fine steel point, and the surrounding temperature lowered 
almost to zero if not rather below it. The liquidity of 
this gallium can scarcely be attributed to the presence of 
potassium reduced by the voltaic current, for the alkaline 
metal would then have been quickly oxidised both during 
the washings and by contact with moist air. 

In the sealed packet received by the Academy on the 
6th of March, 1S76 (opened on the 1st of May), I 
expressed my belief in the probable liquidity of pure 
gallium, attributing the solidity of the first specimens to 
the large proportions of foreign metals they contained. I 
also said that we might still suppose that by the eledtrolysis 
of the ammoniacal solution there is deposited, not pure 
gallium, but a compound of that metal with the elements 
of ammonia (hydride, amidide, nitride). That was not 
impossible, but seemed scarcely probable. Having, to¬ 
wards the end of April, 1876, prepared 10 centigrms. of 
gallium, which I had reason to believe was very pure, it 
became easy for me to explain the singular fadts I had 
noticed in the specimens which had served for my earlier 
researches. 

I have recently re-united and treated all the gallium 
produdts in my possession, and I have obtained from them 
65 c.c. of pure gallium. A few decigrammes are still dis¬ 
seminated in different residues. I do not think, however, 
that the whole quantity extradtible (including the 65 centi¬ 
grms.) exceeds or even reaches 1 grm. Such is the yield 
of about 430 kilogrms.* of raw material, some of which, it 
is true, was extremely poor. With 430 kilogrms. of Bens¬ 
berg blende several grammes of purified gallium would 
evidently be obtained. 

(To be continued.) 

* The 120 or 130 kilogrms. of laminated zinc employed as a reagent 
are not included in the 430 kilogrms. This zinc, indeed, seems to be 
almost entirely free from gallium. 
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ANALYSIS OF CHROME IRON AND STEEL. 

By WILLIAM GALBRAITH, F.C.S. 

Having for some time had occasion to make frequent 
analyses of chrome iron and steel, I found there were a 
number of difficulties presented themselves, and, as it 
was a matter of importance to return the analyses in a 
short space of time, it became necessary to devise some 
means of quickly determining the percentage of chro¬ 
mium, &c. 

The first difficulty I found in analysing the chrome iron, 
or chromium as it is called, was the fadt of its insolubility 
in the usual reagents used in the analysis of irons. 
Nitric acid will not dissolve it nor hydrochloric acid, but 
nitro-hydrochloric acid will dissolve it in time ; i.e., if the 
chromium is as high as 10 per cent it may take four or 
five days’boiling before it is dissolved. I found, however, 
that the best solvent was dilute sulphuric acid, in which it 
dissolves very rapidly; and here I may say that a writer 
in a late number of the Chemical News describes a pro¬ 
cess of determining the chromium, in which he pays not 
the slightest attention to the fadt of its insolubility, com¬ 
mencing the description of his process after it is in 
solution. 

The method I have adopted for the determination of 
the chromium is as follows:— 

1 grm. of the chrome iron is dissolved in dilute sulphuric 
acid (about 6 parts of water to 1 of acid). Sufficient 
potassium permanganate to oxidise all the iron is now 
added, and then about as much more, and the solution 
boiled until the colour of the permanganate is destroyed. 
If there is a large excess of the permanganate it will of 
course take some time, which can be hastened by the 
addition of a little more sulphuric acid. I may say that 
I use the crystals of potassium permanganate, and that it 
is necessary to have the excess of permanganate, other¬ 
wise some of the chromium may escape oxidation, 
especially if there is much chromium. The black or dark 
brown precipitate, consisting probably of a mixture of 
permanganate and oxide of manganese is now filtered, 
washed well with hot water, and to the filtrate, which 
should of course be of a bright yellow colour, is added a 
known weight of ferrous sulphate, or preferably ammonio- 
ferrous sulphate, and the excess of iron determined with 
a standard solution of potassium bichromate. 

This method I have found to give very accurate results, 
and as it does not occupy much time (not more than half 
an hour) it leaves little to be desired. 

Steels of course are done in precisely the same manner, 
with the exception that 2 or 3 grms. of the sample are 
taken instead of 1. The following are a few examples of 
my test experiments :— 

Chrome Iron. Steel. 

1st. 2nd. 1st. 2nd. 

Chromium .. 6*88 679 0-85 0*83 per cent. 
0*46 o‘45 

Another test experiment was made by adding 10 c.c. 
standard potassium bichromate to a sulphuric acid solu¬ 
tion of ferrous sulphate, then adding permanganate, and 
proceeding as above. Thus, 1 grm. ferrous sulphate took 
ig'3 c.c.; by using 10 c.c., io'oc.c.; and proceeding as 
above 1 grm. took 9*3 c.c. 

Carbon.—This I have done in the irons by the sulphate 
of copper process, and burning the carbon and copper 
together in oxide of copper, with the aid of a current of 
oxygen, and, although a little of the chromium is left with 
the copper, it does not interfere with the accuracy of the 
process. 

I may note rather a curious fadt here, that while the 
iron readily replaces the copper in the case of chrome 
irons, it refuses to do so in the case of chrome steels, the 
steel being only coated with copper, and remaining so for 
weeks. I have also made some estimations of carbon in 

the irons by combustion with lead chromate and potas¬ 
sium chlorate, which agree very closely with those made 
as above ; but it is evident this is not a useful process for 
steels, as it is not easy to get steel into fine enough 
poyvder. Probably Weyl’s galvanic process gives the 
best results. 

Silica/ Sulphur, Phosphorus, &c.—These can all be 
determined as usual in the steel, and with regard to their 
determination in chrome irons I hope to be able to make 
it the subjedt of a future communication. 

Sheffield, April 4, 1877. 

SCOTTISH TRIPOLITE. 

By W. M. PATERSON. 

In the autumn of last year I received a sample of what 
was supposed, by the friend who gave it me, to be a 
sample of clay. I happened by chance to examine it 
under the microscope recently, and was surprised to find 
that it consisted almost entirely of fossil or sub-fossil 
diatomaceae. The sample received is of a greyish white 
colour, and remarkable on account of its extreme lightness. 

On being calcined the colour, evidently due to a trace 
of organic matter, disappears, leaving behind a powder of 
the purest white. A portion of the calcined on being 
submitted to analysis gave the following result:— 

Silica . .. 95*66 
Alumina. .. 
Oxide of iron. 
Lime . .. 0*28 
Further loss on ignition 1-25 

100*27 

The sample contained little sand, and readily dissolved to 
the extent of 92*4 per cent in solution of potassium 
hydrate. 

From the above analysis it will be seen that this deposit 
varies considerably from the celebrated Barbadoes tripo¬ 
lite, or that from Sweden, the former containing 10 per 
cent of calcium carbonate, and - the latter 6 per cent 
(analysed by Dr. Phipson, vide Chemical News, vol. 

xxxiv., p. 108). 
Its composition agrees very closely, however, with that 

from the Puy de Dome, France, which was found by 
Fournier to contain :— 

Silica .87*2 
Alumina and oxide of iron .. 2*8 
Water .io'o 

IOO’O 

If the above were calcined it would be composed as 
follows, agreeing pretty closely with the Scotch sample:— 

Silica .97’° 
Alumina and oxide of iron .. 3*0 

ioo‘o 

The diatoms are finely preserved, the valves belonging 
chiefly to the elongated type; but there are a great many 
of a very small round species difficult to resolve. One of 
the best is Pinnularia dactylus; Surrirela eraticula is also 
very abundant. Figures of these species with others 
which occur may be seen on page 342 of the last edition 
of Dr. Carpenter’s work on the “ Microscope,” in which a 
woodcut is given of a very similar diatomaceous deposit 
from Mourn Mountain, Ireland. 

The deposit from which the above sample was taken 
occurs on Ciste Mairearad, one of the highest of the 
Grampians, on the Glen Feshie side, Inverness-shire, on 
the estate of Sir George Macpherson Grant, of Ballin- 
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dalloch and Invereshie. The deposit is of unknown extent, r 
but the sample was taken from a spot where about an 
acre of it is exposed, varying from 1 to 4 feet in depth, 
containing no stones or gravel, and very little sand. 

It is not used for any purpose in the neighbourhood ; 
the faCt of there being no vegetable growth upon it, and 
its remarkable lightness having attracted the notice of my 
friend Mr. Duncan Clark, of Auchlean, Glen Feshie, to 
whom I am indebted for samples of it. 

I hope shortly to be able to get more information con¬ 
cerning this deposit. 

Loftus Iron Company, Saltburn-by-the-Sea, 
March 29, 1877. 

TITRATION OF A MIXTURE OF ALKALINE 

AND OF ALKALINO-EARTHY SULPHATES. 

By MM. FERD. JEAN and H. PELLET. 

Let there be a mixture formed of sulphates of potassa, 
soda, lime, magnesia, and of alkaline and alkalino-earthy 
chlorides and nitrates ; it is required to determine the 
sulphuric acid combined with alkalies and the sulphates of 
lime and magnesia. These determinations may be easily 
and exadly obtained by the use of two standard liquids, 
the one of sulphuric acid the other carbonate of soda, by 
operating in the following manner : — 

1. Titration of Sulphuric Acid Combined with Alkalies. 
—The matter being dissolved in water (or in water 
acidulated with hydrochloric acid, if necessary) is exa&ly 
neutralised with soda in a diluted solution. To a volume 
ot the liquid to be analysed we add a slight excess of 
baryta water, then seltz water, and boil it to drive away 
completely the excess of carbonic acid, and to render in¬ 
soluble all the carbonate of baryta. We filter, and. pour 
into the clear liquid, coloured with a few drops of tindture 
of litmus, standard sulphuric acid to neutralisation. The 
quantity of sulphuric acid employed to saturate the alkali 
is exadtly the same as that which was originally combined 
with the alkalies, potash and soda. 

2. '1 itration of Sulphate of Lime.—A volume of the 
saline solution is mixed with alcohol ; the sulphate of 
lime precipitated is collected on a filter, washed with 
alcoholic water, then introduced into a Bohemian glass, 
or into a capsule, with a known volume of a standard 
solution of carbonate of soda. We raise it to a boil, then 
separate by filtration the carbonate of lime arising from 
the decomposition of the sulphate. In the filtered liquid 
we titrate the carbonate of soda remaining, and we have 
by the difference the quantity of this salt passed into the 
state of sulphate of soda, which is calculated as sulphate 
of lime. 

3. Titration of Sulphate of Magnesia.—The solution to 
be analysed is treated at a boil with a known volume of 
a standard solution of carbonate of soda ; we separate by 
filtration the carbonate of lime and magnesia, and we 
determine in the filtered liquid by the aid of standard sul¬ 
phuric acid the quantity of soda not decomposed, whence 
we calculate the amount of sulphuric acid belonging to 
the sulphate of lime and magnesia. The weight of the 
sulphate of lime being given by the preceding operation, 
we find by the difference that of sulphate of magnesia. 

4. Determination of Total Sulphuric Acid.—It in a 
mixture of salts we wish to titrate total sulphuric acid, 
free and combined, we boil the solutions with carbonate 
o fsoda, vve separate the carbonates of magnesia and lime, 
and the liquid, filtered after having been exactly neutral¬ 
ised with standard sulphuric acid, is treated with baryta 
water, as in the titration of alkaline sulphates. This 
method of titration gives very exaCt results when we em¬ 
ploy a solution of sulphuric acid sufficiently dilute; thus, 
in a mixture of salts containing total sulphuric acid 
0-664 gr*> we have found by our process 0-663 gr./ana in 
o’ii2 of sulphate of potash 0*110 gr.Vj 

5. Titration of Iron Pyrites.—We have applied this 
process of the titration of alkaline sulphates to the assay 
of pyrites. 1 grm. of the ore to be assayed is intimately 
mixed with about 5 parts of pure carbonate of soda, 7 parts 
of nitrate of potash, and 5 parts of chloride of sodium ; 
this mixture is raised to redness in a crucible. The mass 
is then exhausted with boiling water, the insoluble part is 
separated by filtration, and after having neutralised the 
solution with dilute hydrochloric acid, we titrate the 
sulphuric acid which has passed in a state of alkaline 
sulphate by means of baryta water and according to the 
indications given above. In a pyrites containing 37-4 per 
cent of sulphur (weighed as sulphate of baryta) we found, 
by our process 34 per cent.—Bulletin de la Soc. Chimique 
de Paris. 

[A process which falls short of the truth by 3J per cent 
is utterly worthless from a technological point of view.— 
Ed. C.N. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, April 5, 1877. 

Professor Odling, F.R.S., Vice-President, in the Chair. 

After the announcement of visitors, the minutes of 
the previous, the anniversary, and the extraordinary 
general meetings were read and confirmed. The names 
of the following candidates for election to the Fellowship 
of the Society were read for the first time :—H. R. Hind, 
A. Watt, G. A. Milne, and Dr. A. E. M. Franchimont. 

A leCture “ On the Discrimination of Crystals by their 
Optical Characters ” was then delivered by Professor 
N. S. Maskelyne, F.R.S., as follows :—The methods of 
investigation, the description of which is the purpose of 
the discourse, are, in their more practical aspect, qualita¬ 
tive methods. The practical application of them being 
that of determining the kind of symmetry which a crystal 
obeys, i.e., the system to which it belongs. An attempt 
is being made, by the introduction of quantitative mea¬ 
surements into these methods, to get some insight into 
the nature of molecular structure. Thus far the physical 
and morphological properties of crystals have not been 
brought into very distinct correlation, and if, as is probable, 
the m^o-molecular co-ordination of atoms and of groups 
of atoms within the unit molecule of the crystal may have 
to be invoked to unravel what a purely symmetrical inter- 
molecular distribution of the centres of mass of the unit 
molecules themselves may not be competent to explain, 
the result cannot fail to be of interest to the chemist, to 
whom the function discharged by special atom-groups in 
his compound molecules is becoming every day a more 
important question. 

Reverting, however, to the practical side of the methods 
to be discussed, it will be seen that by a judicious use of 
the aid which polarised light affords, the chemist who is 
continually forming crystals of new and remarkable sub¬ 
stances will be enabled to obtain rapidly valuable informa- 
mation about these crystals without having previously to 
become an adept in crystallography. The different 
systems of crystallography are distinguished by the cha¬ 
racter of their symmetries. For the purposes of optical 
comparison, as a cubical crystal aCts on light as an iso¬ 
tropic body, we may omit the cubical system. The 
tetragonal and hexagonal systems may be grouped to¬ 
gether. The prismatic or orthorhombic, the oblique or 
clinorhombic, and the anortliic systems will be treated of 
separately. The orthorhombic system, which may be 
termed the ortho-symmetrical system, has three perpen- 
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dicular planes of symmetry, which are not congruent, i.e., 
with respeCt to which the morphological and physical 
characters are dissimilarly distributed. The perpendicular 
axes in which these three planes intersect are the morpho¬ 
logical axes of the crystal, and are coincident in direction 
with the three principal axes of the ellipsoids, which 
represent optical, thermic, or magnetic properties. The 
oblique or mono-symmetric system has a single plane of 
symmetry; its normal is one of the axes of the different 
ellipsoids which represent physical characters, and -it is 

* u* crysta^°oraphic axis which is perpendicular to 
the other two. The anorthic or centrosymmetrical system 
piesents the smallest amount of symmetry possible, viz., 
that to a centre. The repetition of any morphological 
element is therefore simply that of the feature presenting: 
itself on opposite sides of the crystal. 

The influence of the crystalline arrangement of the 
ponderable matter upon the luminiferous ether results in 
the elasticity of this medium varying in different direc- 
tmns, or in its degree of condensation being different, or 
in both ; and it also results that the directions of elastic 
strain and stress only aCt upon the same line when that 

Para^e^ *° one °f the three perpendicular directions 
which are called the axes of optical elasticity. While in 
ordinary media the direction of a ray is normal to the 
tangent to the front of the wave, to which the ray belongs, 
in the general case within the crystal the ray is oblique°to 
the wave normal. The cases in which it is not so being 
those of the axes of elasticity, and certain other excep¬ 
tional directions of the optic axes. As the result of the 
peculiar distribution of optical strains in a crystal, an 
ideal wave of light would, in the general case, move 
forward with two velocities, and would present two wave 
fronts, one lagging behind the other. If we consider the 
path of a ray belonging to any point of one of these wave 
fronts it will be seen that it must have bifurcated, one 
branch of it meeting the other wave surface ; but the 
normals to the wave surface at the two corresponding 
points are connected by the faCt of their being parallel to 
each other. The swings of the vibrations at these two 
points are perpendicular to each other and to the wave 
normal. Wire models were exhibited, in which the inter¬ 
sections of this wave surface with the principal sections 
{i.e., with the intersecting planes perpendicular to each 
axis) were seen to compose in two cases a kind of ring, 
formed by a concentric circle and ellipse ; in the third 
case the figure produced was that formed by the inter¬ 
section of a circle and an ellipse, the principal axes of the 
ellipse being in the ratios of the greatest and of the least, 
while the radius of the circle represented the intermediate 
parameter of the three velocities along the several axes. 
A tangent drawn to the circle and ellipse near their point 
of intersection meets in the case of the circle a ray, which 
is coincident with the wave-normal, and the lip or margin 
of a conoidal depression in this part of the wave-surface 
is circular in form, and touched by the same tangent 
plane which contains the tangent to the circle and ellipse. 
To every point of this circle there belongs a portion of a 
ray, and if a section be Cut in a crystal parallel to this 
tangent plane, these rays will emerge with a common 
wave front, the normal of which will now be coincident 
with the rays as they emerge into an isotropic medium, 
while the oscillations are performed in the case of each 
ray in a plane passing through the wave-normal and the 
centre of the margin circle. The light thus emerging has 
therefore lost its polarised character, and the direction of 
the wave-normal is a primary optic axis of the crystal. 
The radius of the circle at the point of intersection with 
the ellipse, where the two figures have a ray in common, 
is a secondary optic axis. From the symmetry of the 
figures there are two primary axes, differing in the angles 
which they enclose, according to the ratios of the three 
constants representing the velocities along the three axes. 
These three axes will now be called the two mean lines 
and the normal. The first mean line biseCts the acute 
angle between the optic axes, the second mean line bisects 

the obtuse angle, the normal line is that axis which is 
perpendicular to the other two. The orientation of the 
mean lines, i.e., their relative situations in parallelism to 
one or another crystallographic axis is the first problem in 
the study of the optical characters in a crystal. Next we 
have to determine the angle between the optic axes, and 
here the dispersion, i.e., the difference of angle for differ¬ 
ent colours, has to be taken into account. In connection 
with the first of these problems we have to contemplate 
the cases in which the angle between the optic axes 
becomes nil; the axes themselves coinciding with the 
first mean line. Let, for instance, a — b (where a, b, c are 
the three velocities represented in the order of magnitude). 
In this case then the ellipse has b and c for the ratios of 
its principal axes, the radius of the circle being represented 
by b ; the wave-surface then becomes defined by a sphere, 
and a prolate spheroid touching the sphere internally, 
the common axis of the two figures being on the axis of 
least velocity. This, then, would be a uniaxal crystal, 
positive in optical character, the ordinary ray being the 
quicker, and represented by the (external) sphere. Where 
c = b the crystal is negative, the common axis is that re¬ 
presenting the greatest wave-velocity ; the ellipse is ex¬ 
ternal to the sphere and the ordinary becomes the slower 
wave. So, too, a biaxal crystal will be conventionally termed 
positive or negative according as its first mean line coin¬ 
cides with the axis of least or greatest elasticity. Returnnig 
to the subject of dispersion, it was shown that this charac¬ 
ter presented itself under two conditions : one, in which 
the directions of the axes of wave-velocity were the same 
for all colours ; the other, in which the directions of those 
axes were not coincident. Without entering upon an ex¬ 
planation of the beautiful isochromatic curves, and the 
black cross or black hyperbolas intersecting the optic 
“ eyes ” of a crystal when examined in a polarising appa¬ 
ratus, it was shown that, whereas in the case of the plane 
containing the optic axes lying in or being perpendicular 
to the plane of polarisation, the figure for any one colour 
—say red—would be black at the point of emergence of 
an optic axis, but red around it, and then rings alternately 
black and red in the case ; of the plane being at an angle 
°f 45°> the axial point would be red surrounded by a black 
ring, and then rings alternately red and black. The result 
of this last case is, that if the blue “ eyes ” were external 
to the red, the “ eye ” which is black, as far as the red is 
concerned, would be illuminated by the first blue ray, &c. 
Whence the character of the dispersion may be predicated 
as being in the inverse order of the colours which fringe 
the hyperbolas on their inner and outer edges as they 
traverse the “ eye ” of the section. 

As to the kind of symmetry which crystals may present 
it will be obvious that, in the ortho-rhombic system, dis¬ 
persion of the optic axes is alone possible, the mean lines 
necessarily coinciding in direction with the crystallo¬ 
graphic axes. Thus sections of crystals of cerussite, 
arragonite, and barytes were exhibited on the screen by 
means of the eleCtric light and polarising apparatus, the 
first illustrating the case where the red rays are more dis¬ 
persed than the blue, whilst in the second and third the 
blue rays are more dispersed than the red. Sections of 
Brookite and ammonic-magnesic-chromate were shown, 
to illustrate the case of crystals in which the first mean 
line for red coincided with one axis, that for bluen with a 
axis perpendicular to it. In the oblique system, with its 
single plane and single axis of symmetry, the conditions 
for dispersion are more widely varied : in this system, be¬ 
sides the dispersion of the optic axes, we have three kinds 
of dispersive distribution of one or other of the mean 
lines :—1. The first mean line may coincide with the axis 
of symmetry, the second mean line and normal line lying 
in the plane of symmetry in which they may be distributed. 
This is tne crossed dispersion of Des Cloizeaux: it was 
illustrated by a seClion of a crystal of borax ; the iso¬ 
chromatic figures in this case are centro-symmetrical. 
This may be termed centro-symmetrical dispersion. 
2. The second mean line coincides with the axis of sym- 
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metry, the first mean line being distributed in the plane 
of symmetry. In this case the figures presented are 
metrical to a line perpendicular to the line that would 
join the optic axes for any particular colour. It is the 
horizontal dispersion of Des Cloizeaux. It was lllustiated 
by Adularia. It might perhaps be more corredly called 
perpendicular dispersion. 3. The first and second mean 
lines are distributed in the plane of symmetry; the 
figures are in this case symmetrical to the line passing 
through the centres of all the “eyes,” which is the tiace 
of the plane of symmetry. This is the inclined dispersion 
of Des Cloizeaux, and might be called entity symmetrical 
dispersion. This variety was illustrated by a section of 
gypsum, and the effedt of heat in changing the character 
of the dispersion into a dispersion of the horizontal kind 
was most beautifully shown, the optic axes closing in 
upon the centre of the figure, but unsymmetricaily, y 
reason of the axial dispersion, and then opened out again 
along a line perpendicular to their former direction, in 
the anorthic system, where there is no coincidence of the 
mean lines with any crystallographic axis, eithei of tie 
kinds of dispersion last described may concur together 
with axial dispersion. 

The lecturer then proceeded to discuss the mode ^e_ 
termining the symmetry or system of a crystal by finding 
the directions in it, or in sections cut from it, in and per- 
pendicular to which light vibrations will be performed, 
i.c., the determinatiop of the directions of maximum 
darkness, when the crystal or the section is turned round 
between crossed Nicol’s. The first thing to know is the 
plane of polarisation of the entering light, which we will 
suppose to be indicated by a vertical spider-line in the 
eye-piece of a microscope. A minute crystal or crystals 
may now be placed on the stage of the microscope, and 
the sta^e revolved until the light ceases to pass through 
one or other of the crystals. With the aid of a rotating 
spider-line and a graduated circle, the direction of any ot 
the ed^es of the crystal may now be determined in respect 
to the vertical spider-line,—i.c., in respeCt to the.directions 
of the principal sections of the particular section or the 
crystal. By comparing the results obtained in this way 
from the various crystals with the kinds of symmetry 
which prevail in different systems, it is often possible to 
determine the system to which the crystals belong. 
When we are dealing with crystals in which the optical 
characters have been determined, it is generally possible 
to identify the substance, provided its crystallography and 
optical characters have been well studied. A beautiful 
application of this principle in the latter form is that by 
which Des Cloizeaux discriminated between the felspars, 
by determining the angle in which the trace of the plane 
of the optic axes intersects with the edge formed by the 
planes of clearage. Seftions of the felspars were exhi¬ 
bited on the screen, including some of microline, the 
felspar in which Des Cloizeaux has recently recognised a 
potash isomorph of albite, so that the potassium felspar is 
now known to be dimorphous. 'I he method of deter¬ 
mining the exaCt position of maximum darkness in a sec¬ 
tion or a crystal has recently been greatly enhanced in 
delicacy, by M. Emile Bertrand, by means of a quadrant 
biquartz plate, with the aid of which the slightest devia¬ 
tion to ri»ht or left of the crystal from its true position 
imparts tint to the little plate which is placed in the focus 
of the eye-piece. This instrument was exhibited on the 
leCIure-table. 

Prof. Odling, in proposing a vote of thanks (which was 
carried by acclamation), said that the Fellows must feel 
greatly obliged to Prof. Maskelyne for his endeavours to 
re-associate° chemistry and crystallography, and all must 
have appreciated the lucid and earnest leCture as well as 
the novel and beautiful illustrations. 

In his reply to the unanimous vote of thanks, Professor 
Maskelyne mentioned that a Crystallological Society 
had been formed to carrv out some of the objects which 
he had mentioned in his'leCIure. It consisted of chemists, 

to make suitable groups of-crystals, and of crystallo- 
graphers, to examine the crystals when made. 

The Society then adjourned to Thursday, April 19th, 
when the following papers will be read :—“ On the Esti¬ 
mation of Manganese in Spiegeleisen, and of Manganese 
and Iron in Manganiferous Iron Ores,” by E. Riley. 
“On certain Bismuth Compounds,” Part V., and “ On a 
Method for Detecting Small Quantities of Bismuth,” by 
M. M. Pattison Muir. 

CORRESPONDENCE. 

ELECTRO-DEPOSITION OF ALLOYS. 

To the Editor of the Chemical News. 

Sir,—By working an eleCtro-brassing solution that con¬ 
tains cyanide of potassium and tartrate of ammonium at 
very little above the freezing-point, nearly pure zinc is 
obtained on the negative plate; as the heat increases the 
deposit changes in tint, and at one degree of heat it 
becomes of a perfectly silvery hue. On still raising the 
heat the deposit becomes yellow in colour. 

The zinc-copper alloy of a silvery hue may or may not 
have some relation to Lavcesium.—I am, &c., 

W. PI. Walenn. 

74, Brecknock Road, N., April 7, 1877. 

MOSS COPPER, &c. 

To the Editor of the Chemical News. 

Sir,_With reference to the the letters which have ap¬ 
peared in the Chemical News under this heading I can 
quite corroborate the remarks of Mr. T. A. Readwin. 
Eaily last year I had an opportunity of seeing Mr. 
Readwin’s remarkable colleftion of British gold specimens 
at his house, when he was kind enough to show me a vast 
number of specimens, in which the gold was manifestly 
“ growing” from the pyritous and siliceous matter with 
which it was associated. 

Mr. Readwin then gave me a specimen of argentite from 
his cabinet, which was sending out wiry shoots of metallic 
silver. I placed this in a glass-topped bbx considerably 
larger than the specimen. I now find—April, 1877—t^iat 
the°silver has “ grown ” upwards to such an extent that 
it is flattened against the glass of the box, like the nose of 
a city arab against the window of a cookshop. 

Many of my friends here have observed similar pheno¬ 
mena of mineral growth. 

The whole subjeft of the relations of time to the forma¬ 
tion of minerals is most interesting, and it would very 
much assist this important line of investigation if col¬ 
lectors would narrate their experience.—I am, &c., 

J. H. Collins. 

Truro, April 7, 1877. 

SUPPOSED DELETERIOUS INFLUENCE OF 

MOONLIGHT ON ANIMAL FOOD. 

To the Editor of the Chemical News. 

Sir,—While on a voyage up the Mediteranean I remarked 
the care the sailors took to remove out of the moonlight 
some pilot fish which had been caught and were being 
exposed in order to cure. On expressing astonishment, I 
was assured that the moonbeams had the property of 
rendering meat and fish poisonous. All the crew were 
unanimous in this opinion, and the captain (an old salt) 
went so far as to give instances from his experience— 
particularly one case, in which one of his crew became so 
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seriously unwell that his life, was despaired of, his illness 
'being unhesitatingly ascribed to his having eaten fish that 
had been exposed to the moon’s influence. The symptoms 
as detailed were undoubtedly those of poisoning, but it 
occurred to me that they might be due to salts of copper 
having found their way into the food or water, as occa¬ 
sionally happens on long voyages from the condenser 
becoming foul. This, however, was a sailing vessel, and 
as they did not distil their water supply, the chances of 
contamination in this manner were fewer. Can any of 
your readers say if there are any physiological grounds 
for this belief, or if not suggest an origin of this curious 
superstition ?—I am, &c., 

Mar;h 30, 1877. 
Selene. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rcndus Hebdomadatres des Stances, de VAcademic 
des Sciences. No. 13, March 26, 1877. 

Presence of Benzol in Coal-gas.—M. Berthelot.— 
The author considers that the illuminating power of Paris 
coal-gas is mainly due to the vapour of benzol, the pre¬ 
sence of which he shows at some length. Other liquefi¬ 
able hydrocarbons are found in much smaller proportions. 

Recent Communication by M. Weddell concerning 
the Advantage of Substituting Cinchonidin for 
Quinine.—M. Pasteur.—The author disclaims the dis¬ 
covery of cinchonidin, which had been attributed to him 
by M. Weddell. 

Digestion of Albumen.—M. P. van Tieghem.—This 
is a botanical paper, relating to the germination of seeds. 

Theory of Frigorific Machines.-r-M. A. Terquem.— 
A mathematical paper, not suited for abstraction. 

Reflection of Polarised Light.—M. Crouillebois.— 
The same remark applies to this paper. 

Transformation of Crystalline Sugar into Inactive 
Glucose in Crude Cane-sugars.—M. U. Gayon.—The 
reducing sugar present in crude cane-sugars is a glucose 
without aCtion upon polarised light. The transformation 
in questiou is due, not to the acidity of the sugars, but to 
a real fermentation. 

Composition of Gun-cotton.—MM. P. Champion and 
Pellet.—The authors seek to show that gun-cotton, as 
prepared by Prof. Abel’s process, is a pentanitrated pro¬ 
cess, and not, as generally considered, trinitro-cellulose. 

Series of Quinolines: Transformation of Leucoline 
into Aniline.—J. Dewar.—Not suitable for abstraction. 

Nitro-toluquinon and Chloranilic Acid.—M. A* 
Etard.— Nitro-toluquinon is obtained by the aCtion of 
chloro-chromic acid upon nitro-toluen. It is, in the opinion 
of the author, the first in the series of the cresylic quinons. 

Sewage of Paris.—M. Ch. Lauth.—The author has 
analysed some sewage, determining the organic nitrogen 
in the soluble and insoluble portions by the soda-lime 
process. He states that if filtered the sewage may be 
preserved for two months without the production of any 
offensive odour. He has also experimented on the treat¬ 
ment of sewage by air and by the lime process. 

Antiseptic Properties of Bichromate of Potassa. 
—M. Laujorrois.—The author finds that beer mixed with 
i-ioooth part of bichromate does not turn sour. Meat, 
gelatine, and vegetable matters can be preserved by its 
agency, even if freely exposed to the air. He found, how¬ 

ever, that dogs—very judiciously in our opinion—declined 
to eat meat thus preserved. 

Bulletin de la Societe Chimique• de Paris, 
No. 3, February 5, 1877. 

Researches on Melezitose.—M. A. Villiers.—Melez:- 
tose is a variety of sugar obtained from Alliagi maurorum, 
a leguminous shrub found in Persia and India, in the exu¬ 
dations of which this compound is found along with cane- 
sugar. It is dextro-rotatory, and in an anhydrous state 
requires the formula C24H22 022. 

Remarks on the Preceding Communication, and on 
the Constitution of Sugars Isomeric with Cane- 
Sugar.—M. Berthelot.—The author considers it useful to 
point out that theory pre-indicated the existence of several 
isomeric saccharoses derived from one and the same glu¬ 
cose, and capable of reproducing it. 

Purification of Valeric Acid.—M. Lescceur.—The 
author forms an acid valerate by dissolving one of its 
neutral alkaline salts in rather more than two equivalents 
of the crude acid, crystallising, draining the crystals first 
on porous tiles, and then pressing between folds of blotting- 
paper. The crystals are then decomposed by treatment 
with luke-warm water, when valeric acid is liberated as an 
oily layer. 

Precipitation of Phosphoric Acid by Ammonia in 
Presence of Lime, Baryta, Magnesia, Alumina, and 
Ferric Oxide.—M. H. Pellet. 

Determination of Alumina and Ferric Oxide in Pre¬ 
sence of Phosphoric Acid.—M. H. Pellet.—These two 
papers will be inserted in full. 

Solubility of Certain Salts'of Cadmium and others 
employed in Photography.—M. J. M. Eder.—This paper, 
abridged from Dingler's Journal, consists essentially of a 
table of solubilities. 

Influence of Silica on the Determination of Phos¬ 
phoric Acid by the Molybdate of Ammonia.—M. E. 
H. Jenkins.—In this paper, taken from the Journal fur 
Praktische Clieniie, the author maintains that the presence 
of silica does not interfere, as usually supposed. 

Absorption of Ammoniacal Gas by Sulphate of 
Lime.—M. E. H. Jenkins.—The author finds that anhy¬ 
drite does not absorb ammoniacal gas at ordinary tempera¬ 
tures, at 50° or at ioo°. The same holds good with natural 
gypsum and with calcic sulphate, whether precipitated 
from a hot or a cold solution. If the same substances 
have lost a part of their crystalline water they absorb small 
quantities of ammonia, the proportion increasing with the 
temperature. 

Pennsylvanian Gas-Springs.—J. Lawrence Smith. 
—The author, in a paper contributed to the Annales de 
Chimie et de Physique (viii., 566), describes certain wells, 
one of which discharges a million cubic feet of lighting-gas 
per hour. Its value is equal to seven standard candles, 
and it contains a little carbonic oxide and carbonic acid. 

Remarks on the Effecft of Acids upon Vegetable 
and Animal Fibre.—M. J. Weissner.—The author shows 
that vegetable fibre (mixed, e.g., with wool) may be com¬ 
pletely destroyed by steeping for an hour in water con¬ 
taining from 1 to 2 per cent of sulphuric acid, and subse¬ 
quent exposure to a temperature of 50° to 6o°. Animal 
fibre, on the contrary, is strengthened by a similar treat¬ 
ment with water containing from 3 to 4 or 5 per cent of 
acid, and subsequent exposure to a heat of 6o° to 65°. If 
the acid liquid is stronger, containing 7 or 8 per cent, the 
fibre is weakened. 

Preparation of Anthraquinon by the Acftion of 
Chloride of Lime and a Metallic Salt upon Anthra- 
cen.—M. A. Henniges.—On mixing anthracen with man¬ 
ganous chloride and chloride of lime there is precipitated 
manganic oxide, which oxidises the anthracen to anthra¬ 
quinon. In three hours the rea&ion is complete ; the 
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manganese is removed by means of an acid, and the 
anthraquinon is purified by sublimation. But it still con¬ 
tains 18 per cent of chlorine. If chloride of platinum is 
used instead of that of manganese, the produd contains 
i2’25 per cent of chlorine, and if chloride of cobalt be em¬ 
ployed we find merely 2 per cent. The chlorine thus pre¬ 
sent is not combined with the anthraquinon, but belongs 
to a secondary produd. Certain metallic salts convert 
anthracen diredly into anthraquinon. We obtain the 
latter compound by moistening with water a mixture of 
equal parts of anthracen and ferric chloride, heating to ioo°, 
and adding from time to time a little water. After twenty- 
four hours the produd is washed with acidulated water, 
which leaves crude anthraquinon. Thus 100 grms. ofsub- 
limed anthracen gave 116 grms. ofcrude anthraquinon,which 
latter yielded 9*b grms. of sublimed anthraquinon. Nitrate 
of iron ads in an analogous manner, 10 grms. of anthracen 
producing 3 grms. of sublimed anthraquinon. Lastly, the 
author arrived at the same result by digesting the anthra¬ 
cen with peroxide of manganese and sulphuric acid, diluted 
with an equal volume of water. The readion begins 
spontaneously, but it requires to be completed by keeping 
the mixture in the water-bath. The produd thus obtained 
is purer and more abundant than that yielded by the 
methods previously mentioned.—Dingler's Journal. 

Biedermann's Central-Blattfur Agricultur Chemie, 
Heft 1, 1877. 

Concentrated Molasses Waste as a Dressing for 
Soils that are “ Turnip-Sick.”—F. E. Schoch, Prof. 
Marcker, and Dr. Heidepriem.—The treacle from beet¬ 
root sugar works is chiefly converted into alcohol, and the 
residue, containing the salts and nitrogenous matter, has 
been very successfully used on turnip-sick soils. 

Acdion of Phosphates upon Calcareous Soils.—E. 
Damourette.—Contrary to the author’s expedations phos¬ 
phates gave upon these soils a better result than nitro¬ 
genous manures, the adion of sulphate of ammonia alone 
being rather injurious. Superphosphate produced a gain, 
which may be represented by the figures +134, and sul¬ 
phate of ammonia a loss corresponding to —31. 

Substitute for Animal Charcoal.—Dr. Melsens._The 
author steeps wood in the waste liquor of gelatine works 
(a solution of phosphate of lime in muriatic acid) or in 
solution of sulphate of magnesia, and then carbonises. 
The charcoal thus obtained has great decolourising power. 

Bulletin de la Societe d'Encouragement pour VIndustrie 
Nationale. No. 37, January, 1877. 

This issue contains no chemical matter. 

Gazzctta Chimica Italiana. 
Anno vii., 1877, Fascicolo i. 

Certain Paraffins and other Homologous Hydro¬ 
carbons found in a Specimen of Lava from Etna.— 
Prof. Orazio Silvestri.—In the lava of a certain distrid, 
about 22 kilometres in a dired line from the great central 
crater of Etna, the author finds a solid crystalline matter, 
easily fusible, a heavy reddish brown oil, solidifying below 
o , sulphur crystallising in monoclinar prisms, and a 
further quantity of sulphur forming trimetric odahedra. 

Normal Propyl-benzol and Propyl-phenol._E. 
Paterno and P. Spica. Not adapted for abstradion. 

Preliminary Note on the Derivatives of Naphthalin- 
—J. Guareschi. The author treats of nitro-naphthalin> 
nitro-naphthalic acid, dinaphthyl, and bromo-binitro- 
naphthin. 

Chemical Constitution of Benzol, Phenol an 
some of their Derivatives.—H. Kolbe.—A paper tran 
ated from the jfouvncil fitv Pvaktische Chemie} combattir 

the hypothesis of Kekule on the constitution of these 
bodies. 

Reimann's F'drber Zcitung, 
No. 12, 1877. 

The only important paper in this issue is a notice of 
chrysoidin, taken from the Berichte dcr Deutschcn Client. 
Gescllschaft. 

Les Mondes, Revue Hebdomadaire des Sciences, 
No. 12, March 22, 1877. 

This issue contains no chemical matter. The attack on 
the astronomer Flammarion is resumed, and the ortho¬ 
graphical controversy, granite or granit, is still raging. 

Royal Institution.—Mr. James Dewar, F.R.S.E., 
Jacksonian Professor of Natural Experimental Philosophy 
in the University of Cambridge, has been eleded Fullerian 
Professor of Chemistry in the room of Dr. Gladstone, 
resigned. 

MEETINGS FOR THE WEEK. 

Monday, April 16th.—Medical, 8. 
- Society of Arts, 8. (Cantor Ledures). "The 

Connection of Greek and Roman Art with 
the Teaching of the Classics,” Sidney Colvin, 
M.A. 

Tuesday, i7th.—Civil Engineers, 8. 
-Zoological, 8.30. 
- Royal Institution, 3. “ Chemistry of the Heavenly 

Bodies,” Prof. Gladstone. 
Wednesday, 18th.—Society of Arts, 8. “ The Modification which 

Ships of War have undergone during the last 
Twenty Years,” E. J. Reed, M.P., C.B., &c. 

- Meteorological, 7. 
Thursday, 19th.—Royal, 8.30. 

- Society of Arts, 8. (Chemical Sedion). “Spon¬ 
taneous Combustion in Fadories and Ships.’ 
C. W. Vincent, F.C.S., F.R.S.E. 

- Royal Institution, 3. “ Heat,” Prof. Tyndall. 
- Chemical, g- “ Estimation of Manganese in Spie- 

geleisen, &c.” E. Riley. “On Bismuth Com¬ 
pounds, Part V.,”and “ On a Method for Deteding 
Small Quantities of Bismuth,” by M. M. Patti- 
son Muir. 

Friday, 20th.—Royal Institution, 9. “ Spinoza,” Mr. F. Pollock. 
-Society of Arts, 8. (Indian Sedionh “ The Existing 

and Possible Commercial Communicatious between 
Persia and India,” Major-General Sir Frederick 
John Goldsmid, C.B., K.C.S.I. 

Saturday, 20th.—Royal Institution, 3. “ Babylonian Literature,” 
Rev. A. H. Sayce. 
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ON THE NEW METAL—GALLIUM.* 

By M. LECOQ DE BOIS BAUD RAN. 

(Continued from p. 150.} 

—— 

III. Properties of Pure Gallium.-Gallium' is a greyish 
white metal having a fine lustre, but tarnishing slightly in 
moist air on account of superficial oxidation. °Thl colour 
and bnlhancy are notably diminished as soon as the 
metal begins to solidify. In a liquid state (in superfusion 
for example) it is of a beautiful silvery white, but if any 
part of its surface comes in contad with a trace of solid 
gallium a spot is seen to form which rapidly spreads • 

and on crystallising it assumes a very decided'bluish 
tint, ano its lustre diminishes. Gallium is liquefied by 
the heat of the hand. 1 3 

On a first trial made in April, 1876, the point of fusion 
was found to be between 290 and 30°—say about 20-s°. I 
have just testedjsix samples of gallium deposited succes¬ 
sively from one and the same solution. Under such con- 

<Ltl°j-Srrt^e Pres.ence °f foreign metals would be shown bv 

1 ?i d/rn^ 1J? nhe ,fusibllity of the various fradions 
colleded. The following are the numbers I obtained 

Points of Fusion. 
Gallium No. 1. +30-14° 

»» >> 2. +30-16° 
” >> 3. +30’i4° 

»» » 4. +30-15° 
»» >> 5. +30-16° 
J> >> 6.- +30-16° 

+ 3o-i5°f 

This gallium appeared then to be very pure. In order 
to satisfactorily prove that traces of potassium did not 
contribute to the great fusibility of gallium I placed the 
sample No. 4 in boiling water for two hours. The metal 
was reduced to powder consisting of a multitude of very 
minute globules,, which were united, not without some 
loss, by compression under warm water. The fusion-point of 
the small mass thus obtainedhad notvaried in the slightest 
degree, consequently the gallium contained no potassium. 
The six samples of gallium having been mixed, a fragment 
weighing 2£' centigrammes, was kept for half an hour in 
nitric acid diluted with its own volume of water The 
temperature varied from 60° to 70°. The loss did not 
amount to 1 milligrm., including the small globules which 
had escaped when the metal was united into one mass. 
The fusion-point had not varied during this operation for 
the metal melted very slowly at +30-16°, and solidified 
very slowly at +30-06°. When it has been completely 
melted gallium is very readily kept in superfusion. This 
explains how it is that a globule remained liquid f01- 
several weeks at temperatures falling occasionally almost 
to zero. 

The superfusion of gallium ceases on coming into con- 
tadl with the smallest particle of the same solid metal. It 
is interesting to notice that gallium preserves its liquidity 
whether on plates of platinum or after contadl and re¬ 
peated rubbings with a steel rod. 

* Communicated by the Author. 
j- As it is rather difficult to fix upon the precise instant in which the 

fewga Sh°W firSt signs of fusion, I think that 
fusion5 S by a fCW centlemes rather over.than under the true point of 

When the solidification of a rather large mass 
fused gallium* is effected and placed hi a rol 2 
ew degrees below 30°, it is observed that the metM 

possesses a marked tendency to crystallise. If t i s afte? 
wards dissolved in dilute hydrochloric acid, not only doe,' 
1 «osame a crystalline and shinin^ texture hnt F a 

and well-defined surfaces are developed, which makes"the 
w role mass look at times like a single crystal rA, " 
recently succeeded in preparing metallic gallium in th- 
form of based odahedra, which I am occupied”n mea 
sunng. Once solidified, gallium is hard a^d reSisEnt' 

nV6n ta f£,f degrees below its fusion-point. It can’ 
nevertheless, be cut, and is flexible and malleable al 
about 30*15°, gallium adheres to glass, on which iffbrms^ 
fine mirror, which appeared tome whiter thantha^m 
da^ed by mercury. With warm water the p-allium • 
easily detached from the Mass. g um 1S 

The surface of the metal in fusion is soon covered with 
a pellicle of metallic appearance, but doubtless formed nf 
oxide, under which a little wave, very mobile, is seen to 
pass when the vessel is leaning. ’ een to 

Heated to bright redness in presence of air gallium does 
not volatilise, and only oxidises very superficial Jwt! 
cold the metal has only to be rubbed with a rod to rpcf 
its original brightness. 0d t0 restore 

If a sheet of platinum covered with • 

heated to redness, the latter becoml alloyei with 
it, and resists the action of hydrochloric add if 
is, however, dissolved with weak aqua regf,’ to 
gether with traces of platinum. At the same S. A 

oxuiet of^gaUiumj^which calcination0rrendersr<(hffic^ki>^ 

In May, 1876, I tried to determine approximative!,, th 
density of the new. metal on a sample weight 
grms. I obtained 47 at i5- C. witlLeferenL fo wafer a't 
the same temperature. The mean specific vrlvltv 
aluminium and indium being about a-8 at n° fw ? J 
provisionally for gallium seemed to agree ,oierah UDn 
with a theory which would place the new me al w WC 
indium and aluminium. However “ i 
established by M. Mendeleef fora hypothetical brdv+h 

seems to correspond to gallium, a^leaft in its L^'Al 
properties, point to the number 5-9°. geneial 

As soon as I had prepared a fresh supply of pure gallium 
I continued my researches as to its densitv L T f ^ 
that gallium crystallised under water decreoitltlJ f°Und 
times when heated, which leads me o 2 ha S°me- 
first experiment the metal perhaps contained i,ereti'S 
filled with air or water. I am ignorant whether this cause 
of error combined with others to falsify mvfirS, ■ 
tion. However this may be, I avoided aflrf ?1".3' 
subjecting the metal to a strong heat, and solidifyW ft b 
a dry atmosphere. By these means I obtainJa u- u*n 
densities, varying from 5-5 to 6-2, although the^aSf 
experimented with did not weigh more than a few cent? 
grammes. cw centi- 

I then operated on a single ingot of pure P-alli.,™ • , 
ing about 58 centigrms., fennel by tCeuffon 
samples mentioned above. The densitv nf • • r 
found to be at +23" (and referred to wa^r at + 1 

First experiment .. 
Second experiment 

Mean 

5‘90o 

5’970 

5'935 

M. Mendeleef’s prevision is thus completely verified 
The same gallium was afterwards maintained for h- 

an ho 111 between 60 and 70° in nitric acid diluted with 
own volume of water, then washed, very strongly heat, 
and finally sohd.fied m dry air. The followfnj are 
results of this experiment& e 1 

* Some centigrammes at least. 
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Tare of the flask full of water .. 24*27905 grms. 
Tare of the flask with gallium.. 23*80155 „ 

Increase of weight 
Weight of dry metal . 

Water expelled .. 

0*47750 »» 
0-573^5 » 

0*09635 „ 

o-57385 _ 5-956 at the temperature of +24*45°. 

0*09635 

The adtion of the nitric acid having altered neither the 
fusion-point nor the density, my present gallium may be 

“TheTask’which'had just been used for the preceding 

^termination was placed for a few minutes (with the gal- 
humTt contained^ in a water-bath at 50° or 60°, and then 
cooled. The metal remained in superfusion, its density 

being taken as follows :— 

Tare of the flask full of water .. 
Tare of the flask with metal .. 

Increase of weight. 
Weight of dry metal. 

Water evaporated 

24*27920 grms. 
23*79990 „ 

0*47930 

o-57385 

oo9455t 

n 
n 

n 

Thus liquid gallium appeared to be rather denser than 
solid gallium. Further experiments are, however required 

to settle this question, for it is possible that the solid metal 
mav still have contained some pores or cavities which dis¬ 
appear when it is melted. The difference observed is 
scarcely beyond the limits of error liable to be made with 
the imperfed apparatus at my disposal. 

Gall urn is dissolved in the cold, and more rapidly by the 
application of heat in hydrochloric acid, hydrogen being 
rapidly evolved. It is not sensibly attacked in the cold 
bvmtric acid, but with the aid of heat it dissolves, with 
the evolution of rutilant fumes. A solution of caustic potassa 
dissolves gallium with the evolution of hydrogen. This 

observation was made by M. Fremy. . 
The gallium electrolysed by an ammomacal solution is 

identical with that obtained by means of a potassic solu¬ 
tion. The differences I at first noticed were owing— 
fil to the presence of traces of foreign metals ; (2) to the 
effects of superfusion presented by the gallium. It is 1m- 
Dossible to determine at present the uses to which the new 
metal will be put in science and commerce, but it is easy 
to foresee that its very exceptional properties will be 
utilised for purposes for which the other metals are un¬ 

suitable. 
IV. Spectrum of Gallium. 

The most remarkable reaction of gallium is the formation 
of two beautiful violet rays when the surface of a saline 
solution of that metal is submitted to the acffion of the in¬ 
duction spark. These two rays have all the characteristics 
of rays produced by the metal itself, and not by one of its 
compounds. To obtain a fine electric spectrum of gal¬ 
lium, the exterior positive conductor must not be brought 
too near the negative solution : a very short spark should 
not be used, but one of medium length, i.e., about i£ to 2 

millimetres. a 
On introducing the chloride of gallium into a gas-flame 

only a feeble and fugitive trace of the least refrangible 
violet ray is observed. This method, though an excellent 
one for alkalies, indium, thallium, &c., cannot be employed 

in researches connected with gallium. 

* Taken immediately after the gallium had been taken away. 
1 The weights relating to the density of liquid gallium were taken 

only once, while for solid gallium they were each taken twice , and the 
mean of the two numbers obtained was employed. Upon the whole, 
tTie experimenrwith solid gallium was performed under rather better 

conditions. 

Position on my 
Micrometer. 

Electric Spectrum of the Chloride of Gallium * 

Observations. X. 

a I93'72 

/3 2o8*9of 403'1 - 

(Narrow; strong; decidedly more 
417*0-1 brilliant in a spark of mean length 

(.than in a very short one. 

Narrow ; well marked ; but much 
weaker than a 193*72. Much 
brighter with a medium than with 
a. very short spark. 

The ray Gaa 417-0 is characteristic of gallium, and is a 
very sensible reaction. The gallium spectrum is, however, 
less brilliant than that of indium. I have not observed 
any other rays that I can with certainty attribute to gallium ; 
those I have perceived are weak under the conditions 
in which I work, even with concentrated chloride of gal¬ 

lium. I am still pursuing the subject. 

V. Action of Some Reagents on the Compounds of 

Gallium. 

1. Metallic Zinc.—So long as the liquids are sensibly 
acid, and the evolution of hydrogen goes on actively, zinc 
does not precipitate either the chloride or sulphate of 
gallium, but when the liquids become basic, and hydrogen 
is evolved very slowly, the oxide of gallium (or more pro¬ 
bably a sub-salt) is separated in white flakes mixed with 
sub-salts of zinc.| If there be any alumina it is found 
in the same deposit as the gallium. It is, then, in reality 
a sub-salt of zinc previously formed which precipitates the 
gallium* so, to render the latter insoluble, the gallium 
solution of chloride of zinc must be heated up to the point 
when, hydrochloric acid being expelled, it has become 
basic. The concentrated liquid may still be limpid, but it 
it is diluted with a great deal of water it yields oxychloride 
of zinc, and with it oxide of gallium. The precipitation of 
oxide of gallium by zinc is rather slow in the cold. In 
small volumes it takes a few days, but in a large volume 
it is scarcely completed in less than three weeks or a month, 
according to the season. At a temperature equal to boil¬ 
ing-point only a fewhours are required. . . 

2. Cadmium— A sheet of cadmium precipitated nothing 

from a solution of chloride of zinc rich in gallium, even 

after boiling for a long time. . 
3. Ammonia.—An excess of this reagent precipitates 

gallium salts, of which a notable proportion remains in 
the liquid, notwithstanding the presence of ammcmacal 
compounds. By dissolving with hydrochloric acid the part 
not dissolved by an excess of ammonia, and re-commencing 
the operation, all the gallium in ammoniacal solution is 
promptly obtained. The solubility of the oxide of gallium 
in ammonia exceeds that of alumina under the same cir¬ 
cumstances^ for when a mixture of chlorides of aluminium 
and gallium is treated several times with an excess of 
ammonia, the first of the ammoniacal solutions becomes 
very rich in gallium, and the last of.the precipitates con- 
sists exclusively of alumina. A single precipitation by 
means of a large excess of ammonia is. sufficient to yield, 
on the one hand, a gallium salt poor in aluminium, and, 
on the other, alumina containing little gallium. When 
ammonia is added drop by drop to some chloride of zinc 

The relative intensities indicated in this description relate to the 
mean concentration of the solution employed for the execution of the 

Pr+ SThedray''Ga3 is more difficult to measure than Gaa; I do not, 
however, think that the error in X much exceeds o*i. The wave¬ 
lengths found by MM. Delachanal and Mermet are ++1=417 1 and 
Ga/3=40VS. (Bulletin de la Societc Chunique de Pans, March 5, 1876.) 

t The metals precipitated by the zinc of a solution rich in gallium 
contain very sensible traces of that body. Does it exist in the state of 
oxide confined in the metallic sponge, or is it induced in small Quan¬ 
tity by being drawn down ? In any case it suffices to re-dissolve the 
metals, and to repeat the reduttion by zinc in order to eliminate the 
little gallium contained in the first deposit.. . . , 

s it is known that to make a good precipitation of alumina by am¬ 
monia the liquor must contain asnmoniacal compounds. All chemists 
do not, perhaps, take into consideration the relatively large quantity of 
alumina which is dissolved in very pure ammonia. Such a solution 
precipitates abundantly when a few drops of solution saturated with 

an ammoniacal salt are poured into it. 
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containing a little gallium, the latter is precipitated before 
the zinc, and is rapidly concentrated in the first deposits. 
The liquid seems not to contain any appreciable quantity of 
gallium. 

4. Carbonate of Ammonia.—This salt behaves in many 
respects like free ammonia. It dissolves oxide of gallium. 
At present I have not well studied its adtion. 

5. Fixed Caustic Alkalies.—A small quantity of potash 
precipitates the oxide of gallium, and ads then like am¬ 
monia, but the precipitate is extremely soluble in an excess 
of the reagent. 

6. Alkaline Carbon ites.—If carbonic acid gas is made 
to pass into the potassic solution of oxide of gallium, the 
latter is separated again ; it is then easily soluble in dilute 
sulphuric and dilute hydrochloric acids, as well as in di¬ 
lute potassa. Carbonate of soda precipitates gallium salts 
in the cold and by the aid of heat. When a gallium 
chloride of zinc is treated fradionally with carbonate of 
soda, the gallium is concentrated in the first deposits. 
I he separation is so complete that one of the precipitates 
may give the gallium rays much more brilliant than those 
of zinc, whilst the next shows a feeble image of the ray 
Gaa 417*0 and a bright spedrum of zinc. At a tempera¬ 
ture equal to the boiling-point a very small quantity of 
carbonate of soda forms a thick precipitate in the gallium 
salts, which is re-dissolved as the liquor cools. This 
efted is due to the decomposition by hot water of some 
neutral salts of gallium, and to the combination of their 
elements on cooling. Alumino-ammoniacal alum, with or 
without the addition of acid acetate of ammonia, does not 
become turbid when boiled, whilst ammonio-gallic 
alum is strongly so, as will be seen further on. In a frac¬ 
tional precipitation oxide of gallium (or a sub-salt of that 
metal) ought to be deposited before the alumina. This 
conclusion seems to be justified by experiment. If a 
mixture of salts of aluminium and gallium, in very small 
proportions, is precipitated by carbonate of soda, the rays 
Gaa 417*0 and Ga/3 403*1 are most intense in the first 
produd, and afterwards go on diminishing; still we can¬ 
not in this manner arrive at a satistadory separation of 
gallium and aluminium. Carbonate of soda only precipi¬ 
tates indium after gallium. 

7* Acetic Acid.—The chloride and sulphate of gallium, 
slightly acid, are not precipitated by acid acetate of am¬ 
monia in the cold, but by the aid of heat the readion takes 
place. The precipitate is in white gelatinous flakes, and 
is not dissolved in the presence of a moderate excess 
of acetic acid, even on boiling. However, if a large quantity 
of acid acetate of ammonia or acetic acid is added, the 
liquor remains limpid when heated. The neutral sulphate 
of gallium becomes turbid in the cold, when a little acid 
acetate of ammonia is poured into it; but a large quan¬ 
tity of the same reagent renders the liquid clear in the 
cold, and in that case it no longer grows turbid on heating 
unless water is added. An ammoniacal solution of sul¬ 
phate (or chloride) of gallium is precipitated, both in the 
cold and in the heat, by an excess of acetic acid. This 
efted!, however, ceases if the liquid be very dilute, or if 
the excess of acetic acid be very large. 

8. Sulphuretted Hydrogen.—Slightly acid solutions of 
chloride and sulphate of pure gallium are not rendered 
turbid by sulphuretted hydrogen. Even in the presence 
of acid acetate of ammonia no precipitate is formed. 
The reaction of hydrosalph uric acid is quite different when 
the solution of gallium cortains zinc. It is well known 
that the salts of zinc (chloride, sulphate, &c.), very slightly 
acid, are precipitated by sulphuretted hydrogen : the 
adtion is limited by the quantity of strong acid set at 
liberty. If the experiment is made with a chloride of 
zinc containing gallium, a notable quantity of this metal 
falls along with the sulphide of zinc. The precipitation 
of gallium is easier, without, however, being quite com¬ 
plete when the liquid rich in zinc is supersaturated with 
acid acetate of ammonia. If the salts of zine are not 
sufficiently abundant to draw down at once the whole of 
the gallium precipitable by sulphuretted hydrogen, it must 

be added in small portions until these produdts no longer 
give the ray Gaa 417*0 in the spedtroscope. Only very 
faint traces of gallium then remain in the liquid. In a 
mixture containing much chloride of zinc, notably of 
chloride of indium and chloride of gallium, the fradtional 
precipitation, by means of sulphuretted hydrogen in the 
presence of acid acetate of ammonia, gives successively— 

1. Much indium, a moderate quantity of zinc, traces of 
gallium. 

2. A moderate quantity of indium, much zinc, consi¬ 
derable quantity of gallium. 

3. Traces of indium, much zinc, considerable quantity 
of gallium. 

1'he precipitation of sulphide of gallium* effedted in the 
presence of salts of zinc offers a rather curiousi nstance 
the effedts which are produced in a very large 
number of chemical readtions, and which cannot be 
negledted in such researches as the present. If the pre¬ 
cipitates of sulphides, obtained by successive addition of 
chloride of zinc to a solution rich in gallium, are examined 
by the spedtroscope, it will be seen that they appear to 
remain* at first almost constant, or at least to decrease 
slowly, then more and more rapidly until the ray Gaa 
417*1 is no longer visible. Thus the quantity of gallium 
precipitated by sulphide of zinc does not seem to be a 
fundtion of the richness of the liquid. Within certain 
limits it seems to be almost in proportion to the amount 
of sulphide of zinc formed. Is there not here an indica¬ 
tion of a combination between the two substances, or 
perhaps more probably a surface-attradlion analogous to 
the fixation of a colouring matter upon a mordant ? 

g. Hydrosulphate of Ammonia.—In the presence of 
salts of zinc, gallium is precipitated as much in neutral or 
acid solutions as in ammoniacal liquids. An excess of 
hvdrosulphate of ammonia does not re-dissolve the 
gallium, unless, indeed, the sulphide of zinc be in such 
small quantity as to dissolve also.f If a neutral or 
slightly acid solution of zinc and gallium is treated with 
hydrosulphate of ammonia containing free ammonia, 
the gallium is concentrated on the first sulphides of zinc. 
If, instead of being neutral or acid, the solution of zinc 
and gallium is ammoniacal, the gallium is concentrated in 
the last sulphides. Hydrosulphate of ammonia does not 
precipitate an ammoniacal solution of chloride or sulphate 
of pure gallium. 

10. Carboi ate of Barium.—This reagent precipitates the 
oxide of gallium in the cold. I employed this method in 
my first researches to eliminate the greater part of the 
zinc with which any chloride of gallium was alloyed, but 
the separation is less complete than when submitted to 
fradtional precipitation with carbonate of soda, for the 
carbonate of barium retains a considerable quantity of 
zinc with the-gallium. 

11. Aqua Regia.—Repeated evaporations with large 
excesses of aqua regia appear to occasion no loss of 
gallium by volatilisation of chloride. 

12. Ferrocyanide of Potassium.—Very acid chloride of 
gallium is precipitated by yellow prussiate. I made 
the following experiment on a dilute solution of chlorides 
of zinc and gallium. To this solution I added 4-ioths of 
its volume of concentrated hydrochloric acid, then a slight 
excess of prussiate, and, lastly, for; times its volume of 
water (under these conditions cadmium is no*; precipitated); 
all the gallium and all the zinc were contained in the 
deposit, which fadf I ascertained by the spedtral examina- 
t on of the filtered liquid. The ferrid-cyand *s of z:nc and 
gallium were washed with rather strong hydrochloric acid, 

* I suppose, but without having submitted it to experimental veri¬ 
fication, that the white precipitate formed by sulphuretted hydrogen 
in acetate of gallium containing a little zinc is a sulphide and not an 
oxide. 

+ Sulphide of zinc is sensibly soluble in hydrosulphate of ammonia. 
Once having treated chloride of zinc with a large excess of hydro¬ 
sulphate (yellow), I treated 0754 grm. of sulphide of zinc with a litre 
of clear filtered solution; yet this does not define the limits of the 
solubility of sulphide of zinc. 
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then decomposed with hydrosulphate of ammonia. The 
hydrochloric solution of the sulphides gave brilliantly 
the zinc and gallium spedrum. 

(To be continued.) 

CONTRIBUTIONS TO VOLUMETRIC ANALYSIS.* 

Third Paper.—Correction of the Errors Due to 

Variations of Temperature. 

By P. CASAMAJOR. 

(Continued from p. 132.) 

In a paper “ On a New Portable Burette,” which I had 
the honour of reading before this Society at our November 
meeting, I called your attention to the fad that many 
chemists were unwilling to trust the processes of volu¬ 
metric analysis, on account of the errors which resulted 
from the effed of variations of temperature on the strength 
of the test solutions. These chemists, however, very 
willingly avail themselves of the readions of this branch 
of analysis, and they have adopted the plan of weighing 
their solutions instead of measuring them. For their use 
I gave a modification of the portable burette, adapted to 
being placed on the pan of a balance. 

Although it is more accurate to weigh a solution than 
to measure it, it is difficult to give up the convenience and 
rapidity which belong to volumetric analysis, and I believe 
that most chemists prefer to measure their solutions, and 
many even have adopted the opinion that the errors re¬ 
sulting from variations of temperature are so slight as to 
be scarcely appreciable. 

If we compare this opinion with that of the other che¬ 
mists before mentioned, that these errors are so important 
that they are unwilling to trust volumetric analysis, it 
must strike us that in such an important matter we 
should have something better than opinions, and that it is 
desirable to know, with some precision, what degree of 
change may result from known variations of temperature. 

I propose, now, to examine the effed of changes 
of temperature on the volumes of test solutions, and to 
give an easy method of correding the errors resulting 
from these changes. 

At the start I must call your attention to one point, 
that the reagents used in volumetric analysis are, with 
few exceptions, in a highly diluted condition, their prin¬ 
cipal constituent being water, which holds in solution 
smali percentages of acids, alkalies, or salts. A liquid 
so constituted must expand and contrad so nearly like 
pure water, that any errors which may result from taking 
for their changes of volume those of pure water must be 
so small as to be inappreciable. 

To determine the changes of volume of water, which 
correspond to changes of temperature, I propose to make 
use of the data given by Dr. Matthiessen in his remarkable 
researches on the expansion of water, glass, and mercury, 
published in the Philosophical Transactions for 1866.f Dr. 
Matthiessen found that the expansion of water for a rise 
of i° C. was different at different temperatures ; that it 
increases as the temperature increases, although the rate 
of increase diminished. In Table No. I., given below, 
are to be found, at every five degrees, the fradions of 
1 c.c., which represent the expansion of 1 c.c. for a rise 
of temperature equal to i° C. The numbers given by 
Dr. Matthiessen range from 50 to ioo° C., but I have not 
made calculations beyond 450, which is a higher tempera¬ 
ture than is ever attained in our laboratories. 

For the researches that we have in view, we need the 
expansions for a rise of i°, at every degree centigrade, 
so as to be able to calculate the total expansion from any 
degree taken as a normal. The numbers representing 
these expansions may be obtained by taking a series of 

* Read before the American Chemical Society, December 7, 1876. 
i See Brooke’s “ Natural Philosophy,” p. 761. London, 1867. 

Table No. I. 

Expansion of 1 c.c. of Water for a Rise of 
Temperature of i° C. 

At 5° C. the expansion is 0-000022 

n IO° 99 99 
0-000098 

99 15° 99 99 
0*000162 

99 20° n 99 0-000215 

n 25° M « t 0-000259 

) 5 3O0 99 99 0-000290 

n 35° 99 99 0-000345 

* 99 40° 99 •9 0-000388 

99 45° 55 99 0-000428 

perpendicular equidistant lines (see Fig. 1), and adopting, 
as the abscissae, the degrees of the centigrade thermo¬ 
meter from 50 to 450, and, as the ordinates, unities repre¬ 
senting o-ooooi of a c.c. The latter numbers are marked 
on the left in the accompanying figure. 
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curve is the one drawn with a dotted line in Fig. i. By 
drawing this curve with great care on a large scale, the 
following numbers were obtained for the expansion of 
1 c.c. of water for an increase of i° C. for every degree 
from 50 to 450. 

Table No. II. 

Expansion of 1 c.c. of Water at every Degree Centigrade 
from 50 to 45° for a Rise of i° C. 

Uegs. C. Expansion. Degs. C. Expansion. Degs. C. Expansion. 

5 0*000022 19 0*000205 33 0*000322 

6 0*000036 20 0*000215 34 0*000333 

7 0*000052 21 0*000224 35 0*000344 

8 0*000068 22 0*000233 36 0*000353 

9 0*000084 23 0*000242 37 0*000362 

10 0*000098 24 0*000250 38 0*000370 

11 0*000112 25 0*000259 39 0*000379 

12 0*000124 26 0*000266 4° 0*000388 

13 0*000138 27 0*000272 4i 0*000396 

14 0*000150 28 0*000278 42 0*000404 

15 0*000162 29 0*000284 43 0*000412 

16 0*000173 30 0*000290 44 0*000420 

*7 0*000184 31 0*000300 45 0*000428 

18 0*000194 32 0*000312 

The curve which affords the numbers in the preceding 
table is drawn in Fig. 1 with a dotted line. In the same 
figure there is another curve drawn with a full black line, 
which will be noticed hereafter. The dotted curve, which 
turns its concavity downwards and has quite a regular 
shape from 50 to 320, afterwards becomes quite irregular, 
and, after turning its convexity towards the abscisses from 
320 to 40°, becomes concave again with a lesser curvature, 
which continues pretty regular if the curve is prolonged 
to ioo°. Dr. Matthiessen gave a complicated formula for 
the volumes from 40 to 320, and another for those between 
320 and ioo°. 

The figures of the preceding table, which give the ex¬ 
pansion of 1 c.c. of water at every degree for a rise of 
i° C., will enable us to calculate the total expansion of a 
volume of water at any temperature starting from any degree 
as a normal. Although 250 would be a very convenient 
temperature to take as a normal, as it represents very ap¬ 
proximately the average temperature of our laboratories, 
I propose, in common with the generality of chemists and 
physicists, to adopt 150 as the temperature from which to 
calculate the expansions and contractions of our test 
solutions. 

If we take 150 as a normal, we may enquire, What will 
be the expansion of 1 c.c. of water when the temperature 
increases to 160 ? 

In the table given above we find, opposite to 160, the 
number 0*000173, which may be taken as the expansion 
at that temperature. If we wish to know the total expan¬ 
sion from 150 to 170, we must take the number 0*000184, 
placed opposite 170 in Table No. II., and add it to 
0*000173, which will give 0*000357. In the same manner 
to find the total expansion from 15° to 180, we must add 
to the above number, 0*000357, the number o*oooig4, and ; 
the sum will be 0*000551. We may proceed in the same 
manner, from degree to degree, up to 450, by adding the ; 
expansion corresponding to each degree in Table No. II. ! 
to the sum of expansions of all the preceding degrees 
from 16°. 

Below 150 we will take for 140 the number 0*000150, 
placed opposite 140 in the preceding table ; for 130, we j 

will add to 0*000150 the number 0*000138, which will give ; 
the total 0*000288 ; and we may proceed in the same ; 
manner, adding the number opposite to each degree to 
the sum of the numbers corresponding to all the preceding 
degrees from 140 until we reach 50. We must bear in 
mind, however, that for temperatures below 150 C. the 
numbers represent contractions, and are to be subtracted. 
The numbers thus obtained will give the second column 
of Table No. III. 

Table No. III. 

Total Expansions from 150 C. 

Degs. C. 
Absolute Relative 

Expansion. Expansion. 

5 0*000878 0*000612 

6 0*000856 0*000622 

7 0*000820 0*000612 

8 0000772 0*000590 

9 0*000706 0*000550 

10 0*000622 0*000492 

11 0*000524 0*000420 

12 0*000412 0*000334 

13 0*000288 0*000236 

14 0*000150 0*000124 

15 Normal Normal 
16 0*000173 0*000147 

*7 0*000357 0*000305 

18 0*000551 0*000473 

19 0*000756 0*000652 

20 0*000971 0*000841 

21 0*001119 0*001039 

22 0*001428 0*001246 

23 0*001670 0*001462 

24 0*001920 0*001686 

25 0*002179 0*001919 

26 0*002445 0*002159 

27 0*002717 0*002405 

28 0*002995 0*002657 

29 0*003279 0*002913 

30 0*003569 0*003179 

3i 0*003869 0*003453 

32 0*004181 0*003739 

33 0*004503 0*004035 

34 0*004836 0*004342 

35 0*005180 0*004660 

36 0*005533 0*004987 

37 0*005895 0*005323 

38 0*006265 0*005667 

39 0*006644 0*006040 

40 0*007032 0*006382 

4i 0*007428 0*006752 

42 0*007832 0*007130 

43 0*008244 0*007516 

44 0*008664 0*007910 

45 0*009092 

(To be continued.) 

0*008312 

PROCEEDINGS OF SOCIETIES. 

PHYSICAL SOCIETY. 

April 14 th, 1877. 
________ 

Professor G. C. Foster, F.R.S., President, in the Chair. 

The Secretary described a new form of colorimeter, de¬ 
vised by Dr. Mills. It consists of two vertical glass tubes, 
about 10 c.m. in length and 2 c.m. in diameter, and con¬ 
tracted at their lower ends, which are graduated in 
millimetres and fixed in a frame. In each tube a 
loosely fitting disk of white or black glass (as occasion 
may require) can be raised or lowered from below by 
means of a glass rod fitting water-tight, and ti e meni c is 

at the surface of the liquid is concealed from view by a 
hinged screen, so that no confusion arises from a dark 
meniscus. The two liquids under examination are intro¬ 
duced into the tubes to the same level, and the disks ad¬ 
justed until rendered invisible when the lengths of the 
columns are observed. Two solutions, containing respec¬ 
tively 1 part of magenta in 100 and 120 parts of water, 
were found to be in the ratio of 100 to 119*9. 

Mr. Christie gave an account of a new form of spec¬ 

troscope, in which “half-prisms” are used to magnify 
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he dispersion. He pointed out that the angle between 
two pencils is magnified by the adion of a half-prism, 
which, from this point of view, is equivalent to a telescope 
with cylindrical lenses, the magnifying power being the 
ratio of the breadth of the incident pencil to that of the 
emergent. In consequence of this a half-prism will give 
great dispersion or great purity, according as the rays 
from the slit fall first on the perpendicular or oblique face, 
and it may be advantageously used in preference to the 
ordinary isosceles prism, and adapted to the special cir¬ 
cumstances of an experiment. These two positions of the 
half-prism were distinguished as magnifying and dimi¬ 
nishing. Incidentally Mr. Christie explained that the 
condition of minimum deviation, though essential in 
Newton’s form of spectroscope, was rendered unnecessary 
by the introduction of the collimator, which makes the 
rays parallel before falling on the prisms, whilst with a 
half-prism which is, of course, not at minimum deviation 
—there is the great advantage that different parts of the 
speCtrum can be brought into the field by simply turning 
the prism about its centre, an arrangement which, besides 
its greater convenience, allows of the use of very large 
angles, since there is no excessive spreading out of the 
violet end of the speCtrum. The case of a compound 
prism was then considered, and Mr. Christie mentioned 
that with a direCt-vision half-prism a dispersion equivalent 
to that of ten ordinary prisms had been obtained without 
any loss of definition. Such prisms can be combined in 
trains, magnifying or diminishing according as great dis¬ 
persion or purity is required ; and from a comparison with 
the ordinary long train of prisms there appeared to be a 
balance Oi advantages in favour of the half-prisms. From 
the nature of the case great dispersion must always be 
accompanied by loss of light, whether by making it neces¬ 
sary to use a narrower slit to get sufficient purity, or by a 
decrease in the breadth of the pencil utilised, or by ab¬ 
sorption in a great thickness of glass, and this increases 
very rapidly when the thickness of glass is increased; 
thus 50 per cent of the light is absorbed in passing through 
3 01 4 inches of glass, and in a train of ten compound 
prisms, in which the rays traverse some 28 inches, the 
absorption was found to be more than gg per cent. Most 
spectroscopes would give a much brighter speCtrum if they 
had smaller prisms, but a high magnifying power could 
not then be applied. In the half-prism spectroscope, 
though the thickness of glass is far less, yet, as it should 
not exceed a total of 5 or 6 inches, there would be advan¬ 
tage in using composite prisms exactly similar and 
cemented side by side. Mr. Hilger has actually made a 
double prism on this plan which seems to answer per¬ 
fectly. In illustration of these principles Mr. Christie 
exhibited three spectroscopes, recently made by Mr. Hil- 
ger, in which a wide separation of the sodium lines was 
obtained by means of two half-prisms (direCt-vision), and 
explained the mechanical arrangement adopted to produce 
the rotation of the prisms, as well as the way in which 
an image of the slit is used to form a fiducial line in the 
field of view. He also showed that by reversing such a 
train of half-prisms very great purity is obtained, so that 
t e sodium lines are seen in the light of an ordinary un¬ 
salted candle without the use of collimating lenses ; and 
he mentioned that he had, in the same way, seen the 
Fraunhofer lines in the sun and moon. 

Dr. Huggins called special attention to the convenience 
and portability of this form of spectroscope, as well as 
the great advantage of only employing 2 or 3 inches of 
g ass, and he expressed himself as very favourably im¬ 
pressed with the few small instruments he had had an 
opportunity of examining. 

AKADEMIE DER WISSENSCHAFTEN, VIENNA 

January, 1877. 

L. Boltzmann, “ Notes on some Problems of the Mechani¬ 
cal Theory of Heat.” The author shows from mathema- 
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tical considerations that the specific heat of liquids, 
brought into consideration in the theories with regard to 
the properties of their saturated vapours, is neither that by 
constant pressure nor that by constant volume, being 
slightly greater than these both. The remainder of the 
communication is devoted to proofs of the mechanical 
theory of heat based on the principles of analytical 
mechanics. 

C.O. Cech and P. Schwebel, “ On a Peculiar Forma¬ 
tion of Iso-cyanplicnyl." (Chem. News, vol. xxxv., p. 63.) 

February, 1877. 

F. Lippich, “ On the Theory of Electro-dynamics.’’ 
Taking Neumann’s proposed potential expression for the 
pondero-motory aCtion of two closed, similar, lineal cur¬ 
rents on each other as the foundation of eleCtro-dynamics, 
the author seeks to establish its correctness more direCtly 
than has hitherto been done, and bases the theory on the 
following four grounds :—(1) The principle of the conser¬ 
vation of energy is applicable for the pondero-motory 
aCtion of any two similar closed currents, fixed or movable ; 
(2) this aCtion is dependent only on the form, intensity, 
and relative position of the currents : (3) the influence 
upon each of the two currents is composed of the influ¬ 
ences on the individual components ; (4) the force exerted 
by one of the currents on the other is entirely uninfluenced 
by the presence of other currents. 

J. Laschmidt, “ On the Thermal Equilibr'mm of a 
System of Bodies with reference to Gravitation.” The 
author proves that in a vertical column of gas the tempera¬ 
ture of the upper strata is less than that of the lower, and 
then considers the probable effeCt of gravitation on the 
thermal equilibrium of the universe. The conclusions 
arrived at are that the history of the various solar systems 
consists of a succession of epochs marked in turn by the 
concentration of matter, evolution of heat, radiation of 
heat, cooling, renewed increase in the stock of heat, dis¬ 
persion of the heated masses, and condensation. 

F. Exner, “ Diffusion of Vapours through the Films of 
Liquids." The results of experiments with the vapours of 
benzine, chloroform, alcohol, carbon bisulphide, and ethyl 
sulphide show that vapours obey the same law as perman¬ 
ent gases with regard to the diffusion through absorptive 
films, viz., the velocity of diffusion of different vapours is 
inversely proportional to the square roots of their densi¬ 
ties, and diredly proportional to the coefficients of absorp¬ 
tion for the respedive liquids forming the films. 

March, 1877. 

A. Lieben and G. Janscek, “ On Normal Hexyl-alcohcl 
and Normal CEnanthylic Acid." Fermentation caproic 
acid was changed successively into caproic aldehyd, hexyl- 
alcohol, hexyl-iodide, and cenanthylic acid. The results 
of the investigation show that normal hexyl-alcohol is 
identical with the hexyl-alcohol obtained from the essential 
oil of Heracleum giganteum, and that normal cenanthylic 
acid is identical with the acids obtained from the oxida¬ 
tion ot cenanthol, and from the oil of Heracleum. 

L. Liebermann, “ On Metanitro- and Mctamido-benz- 
acetylie Acid." The author describes the preparation of 
these two acids, and shows their strudure to be as fol¬ 
lows :— 

C6H4(N02)(C0.CH2.C00H) and 
C6H4(NH2)(CO.CH2.COOH), 

the latter being isomeric with hippuric acid, but dis* 
tinguished from it by the double substitution in the ben¬ 
zene skeleton, and by the fad that the substitution does 
not take place in the amido group. 

“ Action of Animal Charcoal on Salts." The author 
finds that the attradion of the charcoal for bases is much 
stronger than for acids, and that a large variety of salts 
are decomposed through its adion, the acid being released 
in amounts which could be determined quantitatively. 
Nearly all chemical compounds are kept back in part by 
the filtration of their solutions through animal charcoal. 

New Form of Spectroscope. 
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“ Solubility of Sulphur in Acetic Acid.''' All varieties of 
sulphur are found to be moderately soluble in warm con¬ 
centrated acetic acid, although almost insoluble in 
ordinary dilute acids. By cooling or evaporation the sul¬ 
phur is deposited in the form of long beautiful prisms. 

“ Detection of Fuchsin in Wine." The strongly marked 
chara<5leristic absorption-band between yellow and green, 
yielded by fuchsin solutions, permits of its detection, even 
in a dilution of 1 : 500,000. 

J. v. Jonstorff, “ Changes in Molecular Form" 
Crystals of iodine, preserved in a glass flask, and exposed 
for eight years to variations of temperature amounting to 
o—240, increased in diameter from 2’3 m.m. to 4-5 m.m. 
The change was probably due to volatilisation and subse¬ 
quent condensation on the larger specimens. Amorphous 
phosphorus preserved under water and exposed to the 
same conditions as the iodine, was examined after a lapse 
of nine years, and found to contain a number of perfectly 
formed crystals of the ordinary form of phosphorus. 

E. v. Fleischl, “ Estimation of the Internal Resistance 
of Galvanic Batteries" This is accomplished by joining 
together the two similar poles of two elements of the 
battery to be measured, and then comparing the resistance 
in this combination with a known resistance by means of 
Wheatstone’s bridge. 

F. Hofmeister, “ On Some Reactions of Amido-Acids." 
The author has examined the condudt of glycin, leucin., 
sarcosin, asparagin, aspartic acid, glutamic acid, and 
taurin, with a variety of reagents, and found that with the 
exception of taurin they yield a number of similar reac¬ 
tions, which can be used as group reactions for their 
detection. 

“ Copper Salts of Tyrosin, Aspartic Acid, and Glutamic 
Acid" The composition and solubilities of these salts 
are described very fully. 

“ Solubility of Copper Oxide in Alkaline Solutions of the 
Amido Acids." Quantitative experiments show that two 
molecules of glutamic acid, tyrosin. leucin, sarcosin, and 
glycin, and one molecule of asparagin and aspartic acid, 
are each able to hold one atom of copper in a state of so¬ 
lution in an alkaline liquid. The solubility is probably 
dependent on a chemical process and the formation of a 
double salt. 

G. Goldschmiedt and G. Ciamician, “ A Modification 
in the Determination of Specific Densities of Vapours." 
The authors determine the volume assumed by the vapours 
of a weighed substance after passing into the gaseous 
state by the weight of the displaced mercury. Satisfac¬ 
tory results were obtained with ether, phenol, naphthalin, 
and resorcin. 

F. Exner, “ Galvanic Expansion." The author’s ex¬ 
periments show that the elongation experienced by a wire 
during the passage of a galvanic current is due simply to 
the heat developed by the current. 

J. Puluj, “ Diffusion of Vapours through Earthenware 
Plates." Experiments with alcohol, ether, and water 
show that their vapours diffuse through plates of porous 
earthenware, inversely as the square roots of the densi¬ 
ties, with very slight variations of Graham’s law. The 
velocity of diffusion increases with the temperature. The 
author shows, also, the incorrectness of Dufour’s assump¬ 
tion, that dry air diffuses more rapidly than moist air by 
aCtual experiment. 

DEUTSCHE CHEMISCHE GESELLSCHAFT, 

BERLIN. 

April gth, 1877. 

Prof. C. Liebermann, Vice-President, in the Chair. 

Prof. Vogel stated, in connection with a recent commu¬ 
nication of E. Schunck and H. Rcemer, on “ Purpurin," 
that his experiments convinced him that light played an 
important part in the decolouration of an alkaline solution 
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of purpurin when exposed to the oxidising action of the 
air. Two test-tubes were filled with the solution and 
placed in the open air by daylight, one being protected, 
however, by a shield of black paper. In a short time the 
solution in the unprotected tube was completely decolour¬ 
ised, while the other was entirely unaffected. 

A. Michael gives a “ New Method of Preparing Para- 
mido-Benzoic Acid," preferable to that of oxidation and 
reduction of para-nitro-toluen, hitherto used on account 
of the saving in time and substance. Para-tolyl-succini- 
mid, obtained by melting together equal weights of 
toluidin and succinic acid, is oxidised by a dilute solution 
of 4 molecules potassium permanganate, and yields oxy- 
succinyl-paramido-benzoic acid,— 

C2H4(COOH)(CO.NH.C6H4.COOH). 

This acid crystallises in yellow needles, melts at 2250’ 
and gives a series of crystalline salts. By treatment 
with fuming HC1 the insoluble hydrochlorate of paramido- 
benzoic acid is obtained, and this, upon further treatment 
with Na2C03 and acidifying with acetic acid, yields para- 
mido-benzoic acid, C6H4(NH2)(COOH). 100 grms. of 
tolyl-succinimid yield 35 to 40 grms. of the pure acid by 
this method. An analogous compound, oxyphthalyl- 
paramido-benzoic acid,— 

C6H4(COOH)(CO.NH.C6H4.COOH, 

insoluble, melting at 2750, was obtained in a similar man¬ 
ner from para-tolyl-phthalimid, and is likewise changed 
easily into paramido-benzoic acid. 

The following communications have been received from 
non-resident members :— 

A. Michaelis, “ On the As and P Derivatives of Ben¬ 
zine." By the adtion of chlorine on diphenyl-arsen- 
chloride, (C6H5)2AsC1, several chlorine additive produces 
have been obtained. Phenyl-arsen-chloride, C6H5.AsC12, 

yields, on treatment with Na2C03, the compound 
C6H5.AsO, from which an oxychloride, C6H5.AsC120, has 
been prepared, and an acid, C6H5.As02H. The oxide 
gives, with bromine, C6H5.AsBr2, and a compound, 
C6H5.As02, analogous to C6H5N02, has been obtained. 
The chloride yields, with (C2H3)2Zn, C6H5As(C2H3)2. 
Higher chlorine derivatives of (CeHfOaPCl have also been 
obtained. C6H5.PC12, by heating in sealed tubes at a 
high temperature, is decomposed as follows :— 

2C6H5.PC12 = PC13 + (C6H5)2PC1. 

E. Erlenmeyer is of the opinion that the *• Constitu¬ 
tion of the Radical C3H5 in Eugenol ” shoul 1 be expressed 
by -CH2-CH = CH2, and not by -CH=CH-CH3, 
which he previously advocated. 

F. Herrmann has found among “ The Decomposition 
Products of Succinyl-Succinic Ether," in addition to the 
hydroquinon and hydroquinon-dicarbonic acid previously 
described by him, also salicylic acid, the formation of 
which is not easy to explain. 

G. Goldschmidt and G. Ciamician, “ On a New Me¬ 
thod of Determining Specific Densities." Some slight 
improvements are made upon the system of determining 
volumes by the weight of the mercury expelled from the 
apparatus after the substance enters into the gaseous 
state—which Vidtor Meyer first proposed. 

P. Lagermark has found the “ Action of Sulphuric Acid 
on Acetylen ” to result in the formation of croton-aldehyd, 

aldehyd being probably the intermediary produdt. 
O. Witt describes his discovery of the colouring- 

matter “ Chrysoidin," lately investigated by A. W. Hof¬ 
mann (Chem. News, vol. xxxv., p. 64), and explains his 
reasons for refraining from publishing the account of it. 
By treatment with CH3I and CgHgl, he has succeeded in 
substituting in each case two hydrocarbon groups into the 
chrysoidin molecule. By a more complicated reaction 
four methyl groups have been introduced. With sulphuric 
acid he has obtained a sulphonic acid, Ci2Hi2N4.S03H. 
The adtion of other acids, aqueous vapour, &c., are men¬ 
tioned, none of the reactions, however, yielding note¬ 
worthy results. 

Deutsche Chemische Gesellschaft, Berlin. 
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W. F. Hildebrand and R. Fittig, “ On the Constitu¬ 
tion of Quinic Acid.” The ethylic ether of quinic acid 
was exposed for a long time to the a<5tion of acetic anhy¬ 
dride, and yielded a fine crystalline substance, ethylic- 
tetracetyl-quinic acid, C6H7(0.C2H30)4C00C2H5, melt¬ 
ing at 1350, and subliming without suffering decomposition. 
Quinic acid was further exposed to the a&ion of HBr in 
sealed tubes at 130°, and was decomposed into benzoic 
acid and protocatechuic acid,— 

2C6H7(OH)4COOH = 
• =C6H5C00H + C6H3(0H)2C00H-f6H20, 

a reaction similar to that taking place with mucic acid- 
These two reactions show that quinic acid is to be consi" 
dered as the monobasic, pentatomic acid of hexa-hydro- 
benzene. 

A. Bantlin finds that by the “ Action of Concentrated 
HNO3 on Mcta-nitro-plienol,” as well as on the two iso- 
meric dinitro-phenols, styphnic acid (trinitro-resorcin) is 
produced. 

M. Traube, in the course of a study “ On Alcoholic 
Ferments in Media free from Oxygenhas obtained re¬ 
sults confirmatory of Pasteur’s experiments, showing that 
there are organisms which can exist without oxygen, but 
refuting Pasteur’s opinion that the necessary oxygen is 
derived from the sugar used in the experiments. Their 
existence is found to depend on the albuminous nourish¬ 
ment present. 

R. Fittig, “On the so-called Non-saturated Compounds.” 
Oil of camomile yields, by distillation, isobutyric acid, 
angelic acid, and tiglic acid, the latter two being divided 
by means of the calcium salt. The additive compounds 
of these two acids with Br2 and BrH have also been ex¬ 
amined, and in both cases they yield identical bodies, 
offering a somewhat remarkable case of isomery. 

A. Landolt and R. Fittig, “ On the Relations between 
Fumaric AcidandMaleic Acid, and between Citraconic Acid 
and Mcsaconic Acid.” The authors have ascertained that 
each pair of acids yields, with bromine, two distindt deri¬ 
vatives, while the additive compounds formed with hydro¬ 
gen and hydrogen acids are identical. These fadts are, 
however, consistent with the adoption of the formulas 
HOOC.C.CH2.COOH, and HOOC.CH.CH.COOH for 
fumaric acid and maleic acid, and corresponding formulae 
for the other two. 

F. Binder, “ Additive Derivatives of Cinnamic Acid.” 
Two of these compounds yield interesting readtions. 
Hydrobromo-cinnamic acid and hydriodo-cinnamic acid 
are changed chiefly into phenylic ladtic acid, on boiling 
with water. Treatment with Na2C03 changes the acids 
almost completely into styrol,— 

C6H5.CH2.CHBrCOONa = C6H5.CH2.CH + NaBr-f C02. 

O. Krafft, by heating terpenylic acid, has obtained a 
“ Teracrylic Acid,” C7Hi202, homologous with pyro- 
terebic acid. It is a colourless liquid, boiling at 216°. In 
addition to terebic acid and terpenylic acid, the author 
has obtained another new acid by the oxidation of tur¬ 
pentine oil, which crystallises finely and melts at 163°. 

P. Griess, “ Researches on Diazo Compounds.” The 
author describes the property of diazo bodies of forming 
peculiar double compounds with tertiary amines. These 
derivatives are all strong colouring-matters, and differ so 
entirely from the compounds with primary and secondary 
amines, in physical and chemical properties, that an en¬ 
tirely different strudture is ascribed to them. Azo-benzene- 
diethyl-amido-benzoic acid is deposited at once in the 
form of large red crystals, when a solution of diazo¬ 
benzene nitrate is poured into a cold solution of meta- 
diethyl-amido-benzoic acid. It possesses acid properties, 
and corresponds to the formula— 

C6H5.N.N.C6H3(C2H5)2N.COOH. 

Several analogous compounds, containing substituted 
methyl groups, sulphonic groups, &c., are described. 
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Theoretical considerations on the constitution of the com¬ 
pounds derived from the union of diazo bodies with 
primary and secondary amines follow. 

P. P. Bedson finds that, by the adtion of PIN03 on 
para-bromo-phenyl-acetic acid, “ Two Isomeric Bromo- 
nitro-phenyl-acctic Acids ” result. They are easily sepa¬ 
rated by means of the varied solubilities of the salts. By 
oxidation to a known bromo-nitro-benzoic acid, one is 
shown to be para-bromo-phenyl-acetic acid ; the other 
para-bromo-ortho-nitro-phenyl-acetic acid, is entirely de¬ 
composed by oxidising agents. 

R. Gnehm and K. Forrer prepare a ** Toluen- disulphonic 
Acid” by introducing small portions of toluen gradually 
into a flask in which solid sulphuric acid is in the melted 
condition, and then maintaining the temperature at 180° 
for two hours. It is identical with the a-disulphonic acid 
obtained by Senhofer in closed tubes, by the adlion of 
sulphuric acid and phosphoric acid on toluen. 

L. Medicus, “ On Glyoxalyl Carbamid.” The author 
shows the formula previously proposed for this body to be 
corredt, by the quantitative determination of the decom¬ 
position produdts resulting from the adtion of KOH, and 
regards glyoxalyl carbamid as identical with alianturic 
acid and santanuric acid. 

A. Atterberg, “ On a-Dcrivatives of Naphthalen.” 
The author communicates some confirmatory proofs to 
his previous researches in this diredtion (Chem. News, 

vol. xxxiv., p. 270). The two Cl atoms in /3-dichloro- 
naphthalen are shown to be in the same half of the 
naphthalen molecule by the formation of a-dichloro- 
phthalic acid, through the adtion of HN03. By the same 
treatment the two Cl atoms in y-dichloro-naphthalin are 
found to be in separate halves of the molecule. The 
author deduces, from his investigations on the dichloro- 
naphthalens, additional evidence for the symmetrical form 
of the naphthalen molecule. 

A. Claus and G. Stein have obtained, by the “ Action 
of Sodium on Epichlorhydrin,” an alcohol, C6Hio02, 
forming additive compounds with Br and HC1. The 
authors find, also, that the small yield of epichlorhydrin, 
by the treatment of dichlorhydrin with caustic alkalies, 
is due to the regeneration of glycerin during the process, 
half of the substance employed undergoing this 
change. 

A. Claus and H. Poppe, “ On Me llitic Acid.” This is 
easily obtained pure in large quantities, diredt from mel 
lite, by digesting the finely-pulverised mineral for several 
hours with concentrated ammonia. The filtered solution 
is evaporated to dryness and heated to 130°, at which 
temperature the humates are decomposed or changed into 
insoluble forms. The aqueous extradt of the residue forms 
a colourless solution of pure ammonium mellitate, from 
which the acid is obtained by the usual method with Pb 
and H2S. The authors find it impossible, by the adtion 
of Zn and C2H5I on the ethylic ether, to reduce one of 
the carboxyl groups to — C(OH)(C2H5)2, as is the case 
with oxalic ether. Oxalic acid appears to stand alone in 
this respedt among dibasic acids. A great similarity is 
noticed between the hexabasic mellitic acid and the tri- 
basic phosphoric acid. Several acid and double mellitates 
analogous to the phosphates have been prepared. 

A. Ladenburg responds to the recent criticisms of 
V. Meyer on his researches “ On Ammonium Compounds ” 
(Chem. News, vol. xxxv., p. 104), adducing proof to show 
the purity of his substances and the differences between 
the isomeric substituted ammonium compounds obtained 
by him. 

University College School.—A large and influential 
committee has been formed for the purpose of raising a 
Testimonial to Mr. E. R. Horton, to be presented on the 
completion of the nth year of his Vice-Mastership at 
University College School. A considerable sum has been 
already received, and it is hoped that the List of Sub¬ 
scribers may be yet largely aumented. 

Deutsche Chemische Gesellscha/t, Berlin. { 
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COMPOSITION AND QUALITY OF THE METROPOLITAN WATER. 

March, 1877. 

The following are the returns of the Society of Medical Officers of Health :— 
Ammonia. 
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Thames Water Companies. 
Grand Jundion Turbid 0*001 0*008 0*195 0053 22*90 9*180 0*720 0*94 1*740 137 4*2 

West Middlesex .. Turbid 0*001 0*006 0*168 0*073 21*40 9*290 0*500 o-94 1*360 I4-3 3*6 

Southwark and Vauxhall Clear 0*001 0*007 0*198 0*071 20*50 9*070 0*430 0*87 2*120 14-3 3*6 

Chelsea •• •• •• •• Clear 0*000 0*008 0*165 0*054 21*20 8*740 0*460 0*87 1*740 I4'3 3*0 

Lambeth. Turbid 0*000 o*oog 0*186 0*070 22*10 9*010 o*68o 0*94 2*060 I3-7 4*2 

Other Companies. _ _ 
Kent. Clear 0*000 0*002 0*375 0*007 30*10 12*040 o*86o I-51 3-300 18*8 4*0 

New River . Clear 0*000 0*006 0*168 0*066 21*20 9*240 0*540 0*79 1330 14*8 4*2 

East London. Clear 0*000 0*006 0*150 0*070 22*50 9*408 0*648 0*94 rgoo I3-7 4*2 

The quantities of the several constituents are stated in grains, and calculated in 70,000 grains of water or 1 imp. gall. 

Note —The amount of oxygen required to oxidise the organic matter, nitrites, &c., is determined by a standard solu¬ 

tion of permanganate of potash ading for three hours ; and in the case of the Metropolitan waters the quantity o* 

organic matter is about eight times the amount of oxygen required by it. 
6 C. Meymott Tidy. 

CORRESPONDENCE. 

OPENINGS FOR YOUNG CHEMISTS IN 

THE COLONIES. 

To the Editor of the Chemical News, 

Sir,—If you will kindly allow me space in your next 
impression I should very much like to ask the opinion of 
any of your readers as to the likely prospeds of getting 
work for a young analyst in the colonies, more especially 
in New Zealand or Australia, conneded with iron making 
or other metallurgical undertakings.—I am, &c., 

April 11,1877. 
Colonist. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, de VAcademie 
des Sciences. No. 14, April 2, 1877. 

Experimental Researches on the Natural Sulphides. 
—M. Stan. Meunier.—Numerous experiments, the results 
of which were submitted to the Academy, prove that the 
native sulphides, if brought in contad with metallic solu¬ 
tions, suitably seleded, effed the redudion of the dissolved 
metal. Thus galena, if placed in a solution of auric chlo¬ 
ride, is immediately gilded over; in nitrate of silver it is 
quickly covered with very elegant metallic vegetation, re¬ 
sembling the “Arbor Dianae mercury is also precipitated 
under the same conditions. The readion in the first case 
is expressed by—3PbS +Au2Cl3 = 3PbCl + 2Au + 3S. In 
the second case by—PbS +Ag0,N05 = Pb0,N05 +Ag+S. 
All the sulphides examined—iron pyrites, copper pyrites, 
blende, cinnabar, stibene, and even sodium monosulphide 
(so commonly met with in mineral waters)—give rise to 
analogous precipitations. Certain selenides, antimonides, 
arsenides, and tellurides also behave in an analogous 

manner. The fads point to certain geological conse 
quences, especially as regards the “ mineralogical associa¬ 
tions” so often remarked in metallic veins. If a vein of 
galena receives infiltrations of sea-water, always argenti¬ 
ferous, all the silver present will be seized and concen¬ 
trated by the galena. Native silver is present in certain 
galenas, and we have thus an explanation of its origin. 
Further, the free silver, being very finely subdivided, will 
be exceedingly susceptible of combining with sulphur, 
which shows us the possible formation of argentiferous 
galenas. Simultaneously with the redudion of the silver 
a certain proportion of sulphur is set free. This is found 
in certain super-sulphuretted galenas, sometimes so rich 
in sulphur as to burn on contad with a flame. The sul¬ 
phur liberated will rarely remain long in the free state ; 
often it must combine with the silver. 

Theory of Frigorific Machines.—M. A. Terquem.—* 
A mathematical paper, incapable of useful abstradion. 

Researches on the Metallic Reflection of Dark and 
Polarised Heat-rays.—M. Mouton.—This paper, also, 
is not suitable for abstradion. 

Sulphide of Manganese.—MM. P. de Clermont and 
H. Guiot.—The conversion of the flesh-coloured sulphide 
of manganese into the green modification has already 
engaged the attention of several chemists. The authors 
find that at 305°, in presence of a small quantity of water, 
the red sulphide is partly converted into the green form. 
The green sulphide does not, as some have supposed, 
appear to be an oxysulphide. The authors have not been 
able to verify the statement of Geuther that the change of 
colour can be effeded by congelation. 

Reply to the Remarks of M. E. Chevreul concern¬ 
ing the Phosphorescence of Organic Bodies.—M. 
Radziszewski.—The author points out that he has ex¬ 
amined the subjed from a point of view differing from that 
under which M. Chevreul’s researches were conduded. 

Bulletin de la Societe Chimique de Paris, 
No. 4, February 20, 1877. 

Produds Formed by Calcining the Dregs of Beet- 
root Molasses in Close Vessels.—M. Camille Vincent. 
—Already noticed. 

Wines Sophisticated with Magenta.—M. S. Cotton. 
—The author having twice been unable to deted magenta 
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in wines containing it, points out the necessity of ex¬ 
amining the dregs rather than the clear liquid. He filters 
the wine, and when the filter is drained he places the paper 
with the deposit in the original bottle, and operates upon 
it with ether, ammonia, and acetic acid in the usual 
manner. 

Chemical News 
April 20,1877. 

MErrata—P. 151, col. i, line n from top, for “ chromium ” read 
“ chromeisen.” Line 13 from bottom, omit second “ 10 c.c.,” and 
insert “K2Cr207.” 

THE 

QUARTERLY JOURNAL OF SCIENCE. 

Edited by WILLIAM CROOKES, F.R.S., &c. 

Now ready No. LIV., April, 1877, price 5s. 

CONTENTS. 
The Balance of Nature. 
On Underground Temperature, with a Discussion of the Ob¬ 

servations made at Sperenberg, near Berlin. By O. Fisher, 
Clk. M.A., F.G.S. 

Movements of Jupiter’s Cloud Masses. By Richard A. Proc¬ 
tor. 

National Wealth and Public Debt. By F. C. Danvers. 
“ The Great Ice Age ” and the Origin of the “ Till.” By W. 

Mattieu Williams, F.R.A.S., F.C.S. 
The United States Geological and Geographical Survey of 

the Territories—Explorations in 1876. By F. V. Hayden, 
Geologist-in-charge. 
Notices of Scientific Works, Scientific Notes, &c. 

London : 3, Horse-Shoe Court, Ludgate Hill, E.C. 

T ECTURE NOTES for CHEMICAL STU- 
DENTS. By Edward Frankland, D.C.L., F.R.S., Professor 

of Chemistry in the Royal School of Mines. Second Edition. Vol. I 
(Inorganic), 4s. Vol. II. (Organic), 5s. 

“ These ‘Notes’ will, we believe, be found very useful for students, 
containing as they do exactly what is wanted, without being over¬ 
loaded with any superfluous matter, and what is of no less importance 
in a constantly expanding science like chemistry, bringing up the in¬ 
formation to the latest date and in accordance with the most advanced 
views of English and continental chemists.”—Educational Times. 

JOHN VAN VOORST, 1, Paternoster Row. 

TO MANUFACTURERS OF ARTIFICIAL MANURES, 
DEALERS IN PHOSPHATES, &c. 

CUTTON’S HANDBOOKS VOLUMETRIC 
O ANALYSIS (new e’dition, largely illustrated, 8vo., 15s.) contains 
all the newest information on the rapid analysis of Superphosphates 
and all other Phosphatic Manures with great accuracy. By instruc¬ 
tions there given it is possible for intelligent foremen and others who 
are not expert chemists, to ascertain in a few minutes the percentage 
of soluble and insoluble phosphates of whatever kind in any manure. 

All the necessary apparatus and materials can be had of Francis 
Sutton and Co., Norwich. 

“The Handbook of Volumetric Analysis” is published by J. and 
A. CHURCHILL, New Burlington Street, London. 

Ready, pp. iv. and 73, price 2s. post free. 

nphe Analysts’ Annual Note-Book for 1875. 
Edited by Sidney W. Rich. Contains the principal part of 

the Analytical matter of the year in a partially condensed form. 

To be obtained through the post only of S. W. RICH, 23, Lloyd 
Square, London, W.C. 

Analysis of Pyrogenous Gases.—M. Berthelot.— 
Already noticed. 

Can Ozone Combine with Free Nitrogen in Pre¬ 
sence of Alkalies, forming Nitrous Compounds and 
Nitrates ?—M. Berthelot.—The author has not succeeded 
in proving the oxidation of free nitrogen by ozone in pre¬ 
sence of alkalies. 

Memoir on the Ferrocyanides.—M. Wyrouroff (.Ann• m 
de Chim. et de Phys., viii., 444 to 486).—In the analysis of 
these compounds the metal was generally precipitated by IV. 
an alkali j iron was determined volumetrically by per¬ 
manganate of potassa. Most of the metallic ferrocyanides 
have been formed and examined. 

Depositing Cobalt upon Metals.—M. R. Boettger 
(Chem. Centralblatt, vii., 640).—By the use of two Bunsen 
elements a brilliant deposit of metallic cobalt was obtained 
upon brass or copper. The salt employed was the double 
chloride of ammonium and cobalt. 

Nickelisation and Cobaltisation of Iron and Steel 
M. F. Stolba. Nickel may be deposited upon iron or 

steel without the aid of the battery by immersing the 
objedts in a solution of zinc chloride and a salt of nickel, 
raising to a boil, and bringing the metal to be coated in 
contact with metallic zinc. A deposit of cobalt may be 
obtained by an analogous procedure. 

Fusion of Nickel and Cobalt.— M. C. Winkler 
{DinglePs Journal, ccxxii., p. i75)._The author has 
obtained both these metals in ingots of from 2 to 5 kilos. 
The conditions required are a sufficiently high tempera¬ 
ture, the use of refractory crucibles, the absence of carbon 
and silicon in contadt with the melted metal, and protec¬ 
tion from atmospheric oxygen during casting. 

Use of Nitrite of Soda as an “ Antichlore.”—M. C. 
Lieber {Dingier's Journal, ccxxi., p. 250).—The author 
objedts to hyposulphite of soda that it leaves finely-divided 
sulphur among the fibre, which, if not perfectly removed, 
may become oxidised to sulphuric acid and damage the 
goods. 0 

Reimann's Fdrber Zeitung, 
No. 15, 1877. 

This issue contains nothing of general interest. 

MEETINGS FOR THE WEEK. 

Monday, April 23rd.—Medical, 8. 
-- Royal Geographical, 8.30. 
- _ Society of Arts, 8. (Cantor Lectures). “ Th< 

Connection of Greek and Roman Art wit! 
the Teaching of the Classics,” Sidney Colvin 
M.A. 

Tuesday, 24th.—Civil Engineers, 8. 

R°iwh Inf,t“ut‘°5?> 3- “ Chemistry of the Heavenlj 
Bodies,” Prof. Gladstone. 

Society of Arts, 8, (African Section). “The Trade 

Wednesday ^th™ W?TrCfSa0f Morocco-” Dr. Arthur Leared. 
Wednesday, 25th.—Society of Arts 8. “Deaf not Dumb,” Mr 

B. St. John Ackers. 
- Geological, 8. 

TnURSDAv7z6th.—Royal?&30.nSt*tUt'0n’I2' (Anniversary). 

Society of Arts, 8. (Chemical Section). “Phosphor 
Bronze and its Applications,” Mr. Alexandei 

- Royal institution, 3. “ Heat,” Prof Tyndall 
- Royal Society Club, 6.30. y * 

Friday, zyth.-Royal Institution, 9. “On Arftic Life,” Dr Tohr 
Rae, M.R.I. (instead of Lieut.-Gen. Strachey 
whose Discourse is postponed) y 

- Quekett Club, 8. 
Saturday, 28th.-Royal Institution, 3. “Babylonian Literature’ 

Kev. a. ti, oayce. ’ 
- Physical 

OALE of MANUFACTORIES from the 
* Bankruptcy Estate of the Joint Stock Company for Chemical 

Industry at Papenburg (Germany). These manufactories, which are 
in communication through navigable canals with the Westphalian 
Railway and with Ems, viz., the North Sea, will be sold, separately or 
in totality, by PUBLIC AUCTION. They consist of:— 

I. SUBSTANTIAL OIL MILLS, established on approved 
system, producing 120 cwts. daily; the plant comprises a Corliss 
engine of 24-horse power, one hydraulic front and two aft presses with 
pump-work, four couples of stamping presses, breakers, three couples 
of grinding rtones, &c., iron tanks for 900 cwts. oil; extensive ware¬ 
house, three storeys high, and storehouse for 10,000 cwts. of seed. 

II. BONE MILL complete, with steam engines, breakers, kiln 
drying, sling, and grinding machinery. 

III. MANUFACTORY of CHEMICALS, erefted 1874, ac¬ 
cording to the latest improvements, consisting in substantial well- 
built dwelling-house, laboratory, storehouses, &c.—(a) The sulphuric 
acid fadtory, producing daily 30 cwts. cf stones, with a Gay-Lussac 
concentration pans, air and steam pumps, three rollers, nitric acid 
apparatus, &c.; (b) Tht* sulphates factory, daily 30 cwts., with superior 
condensation of the salt acids; (c) The glue and bone products factory, 
with steam engines of 3- to 12-horse power, iron “ kollergang,” stamp¬ 
ing mill, copper boilers, vacuum, drying rooms with folding apparatus 
and ventilator. The artificial manure has acquired a great renown. 
Bones can be obtained from the neighbourhood in sufficient quantity 
and fuel in any amount from the inexhaustible turf-pit adjoining the 
manufactory. 

The public sale of above will take placed within six to eight weeks 
time.—For further particulars apply to Obergerichtsanwalt, Dr. 
Finkenburg, at Weener (Ostfriesland), Germany. 
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THE CHEMICAL NEWS. 
Vol. XXXV. No. 909. 

ON THE NEW METAL—GALLIUM.* 

By M. LECOQ DE B 01S BAUD RAN. 

(Concluded from p. 160.) 
v 

VI. Salts of Gallium. 

The 10 centigrms. of pure gallium obtained at the end of 
April, 1876, were almost immediately sacrificed in trying 
to determine the equivalent, for which, moreover, I have 
not yet found numbers sufficiently concordant. It has, 
therefore, been impossible for me at present to utilise, in 
the preparation of its compounds, those relatively lar°e 
quantities of gallium which I have obtained. I have only 
employed for this purpose the few milligrms. of the new 
metal pioduced from the earliest operations,f so I shall 
only describe, and that very summarily, a smail number 
of gallium salts. All the compounds of gallium which I 
have examined are colourless. 

i* Chloride— Chloride of gallium is very soluble in 
water, and deliquescent. If its solution is evaporated and 
carefully dried, the residue attracts moisture from the air 
and liquefies. The syrupy solution thus obtained is clear, 
and does not become turbid if diluted with a very small 
quantity of cold water. A larger quantity of water, how¬ 
ever, causes the formation of a copious white precipitate 
(doubtless an oxychloride) which falls quickly to the 
bottom of the vessel, and which dissolves only slowly in 
dilute hydrochloric acid in the cold, but more rapidly by 
the ffid of heat. In researches on gallium this property 
must be borne in mind, otherwise there is a risk of the 
rare metal being left in the residues precipitated in the 
cold by weak hydrochloric acid. In order to extrad all 
the gallium from an insoluble product the latter must be 
boiled with water strongly acidulated with hydrochloric 
acid. In my earlier researches I often failed to deted the 
presence of the new metal in consequence of the great 
difficulty in separating it from the masses of insoluble 
residues with which it had become incorporated. If a very 
small quantity of hydrochloric acid is added to some dried 
chloride of gallium the latter is dissolved in cold water; 
this* dilute solution becomes turbid when hot, and grows 
clear again on cooling. If a slightly acid solution of 
chloride of gallium is dried at a gentle heat it yields 
crystalline needles and leaflets, which ad strongly upon 
polarised light. 0 1 

2. Sulphate.—This salt is very soluble in water. The 
concentrated solution is syrupy. It is not deliquescent. 
When very neutral it decomposes on boiling; very little 
gallium remains in the liquid provided the latter is suffi¬ 
ciently dilute. When cold the precipitate is completely 
re-dissolved. Sulphate of gallium is soluble in alcohol at 
60 pet cent. It is insoluble in ether. By slow evapora¬ 
tion, or on the cooling of a concentrated solution, it 
crystallises in the form of leaflets, soft to the touch, 
having a pearly appearance, and being sometimes grouped 
in stars or shining masses. If evaporated and dried until 
the evolution of white sulphuric vapours almost ceases, an 
acid sulphate of gallium does not lose its solubility in 
water nor in weak alcohol; a certain time is, however, re¬ 
quired for the completion of the solution. 

3. Alum.—I have obtained a well crystallised salt, which 
to all appearance is ammonio-gallic alum. The quantity 
at my disposal has not been sufficient to enable me to 
analyse it nor to measure its angles, but its characteristics 

* Communicated by the Author. 
\ It is quite recently that I have obtained the 65 centigrammes 

mentioned on page 150. 

are 
tv SU i,Cl6Ilt u dlstind for its nature to be determined. 
I his salt has been prepared by neutralising with ammonia 
an acid solution of sulphate of gallium, and allowing the 
hqmd to evaporate slowly. There could not be in it anv 
other alkalies than ammonia and traces of soda. The 
alumina ought to have been separated by repeated treat¬ 
ments with sulphuretted hydrogen in the presence of acid 
acetate of ammonia and salts of zinc 

_ Tfa® Rowing fads relate to the small crystals pre¬ 
sented to the Academie des Sciences on December 6 
1875 :— ’ 

Gallium alum is colourless and limpid. It is soluble in 
co d water and ill weak alcohol. A concentrated solution 
becomes slightly turbid on boiling, and clears completely 
on cooling. When the solution is very dilute the boiling 
causes the formation of an abundant white precipitate” 
this is probably a basic salt. If filtered when hot only 
traces of gallium remain in the liquid. The precipitate 
may then be washed over the filter, at first with boiling, 
then with cold water, without sensible loss of gallium, but 
if it is left in contad with the mother-liquor it is com¬ 
pletely re-dissolved when cooling. The dilute solution of 
gallium alum does not become turbid on boiling if a little 
sulphuric acid is added. A certain quantity of acetic acid 
produces the same effed ; doubtless an equilibrium is then 
maintained between the acetate and the sulphate of am¬ 
monia, and the small portion of sulphuric acid set at 
liberty holds the sulphate of gallium in solution. Unlike 
acid acetate or ammonia, gallium alum behaves itself 
with heat and in the cold exadly like the neutral sulphate 

Gallium alum crystallises into cubes having odahedric 
faces, and into odahedra with cubic faces. These crystals 
present exadly the asped of common alum ; their solu 
tion, if slowly evaporated, behaves under the microscope 
just like the known alums. Placed between two Nicoi 
prisms gallium alum does not ad upon polarised lffiht 
With resped to the phenomena of supersaturation gallium* 
alum behaves as a veritable isomorph of the other alums. 

A small ciystal was kept for some time under a layer of 
water, in order to deprive it of the crystalline germs 
attached to its surface. It was afterwards laid in a slightly 
supersaturated solution of alumino-ammoniacal alum It 
grew immediately therein, and determined the crvstalH. 
sation of the liquid. * 

I have recently proved that gallium alum is produced 
when solutions of sulphates of ammonia and pure gallium 
are mixed. If proteded from atmospheric dust the liquid 
remains clear, but it crystallises as soon as it comes in 
contad with a tiace of common alum. A supersaturated 
solution is equally well obtained if slightly acid gallium 
alum is concentrated in the heat. If, as seems certain 
there is no error in the nature of my gallium alum and 
ammonia, the existence of this combination fixes the 
atomicity of the new element, and attributes to its oxide 
the same chemical function as that of alumina. The oxide 
of gallium will, then, be described as Ga2CL. and the 
chloride probably Ga2Cl6. Besides, all the'"properties 
above described agree in classifying the oxide of ^alliuru 
among the sesqui-oxides. Up to the present time”I have 
observed nothing which indicates several decree/ nf 
oxidation of gallium. 0 ° 

VII. Extraction and Purification of Gallium. 

As soon as the principal chemical charaderistics of the 
new element were known to me, I tried to discover the’ 
most economical and rapid method of extradincr and 
purifying it. ° 

The following is the method I adopted for the treatment 
of several hundred kilogrammes of raw material •_The 
crude blende, reduced to powder, is dissolved by the aid of 
heat in aqua regia, containing 4 or 5 parts of hydrochloric 
acid to 1 ofnitricacid.* An. excess of and an excels 
of blende are alternately added, so as not to leave any nitric 
acid in the final liquid, whilst the ore is completelv a'tack^d 

* In working with^zincs tutty, or carbonated calamines, hydro¬ 
chloric acid will be sufficient. 1 u'UiU 
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In the filtered acid solution pieces of sheet-zinc are placed. 
A metallic sponge is deposited (Cu, As, Pb, Cd, In, II, Hg, 
Se, Ag, Bi, Sn, Sb, Au, &c.). The solution is filtered 
when the escape of hydrogen has greatly subsided, though 
vet perceptible. The liquid which contains the gallium 
is poured into receivers (or into carboys placed over a 
water-bath). A large excess of zinc is then added to it, 
and it is heated for six, twelve, or twenty-four hours, 
according to the temperatures attained. A gelatinous 
precipitate (not adhering to the sheets of zinc) is formed. 
This is collected on filters, and is found to contain alumina, 
sub-salts of zinc, often silica, cobalt, chromium, &c., and 
also a little of the metals reducible with zinc and gallium. 

In order to ascertain that the boiling has’been sufficiently 
prolonged, a sample of the liquor is filtered, and one-fifth 
of its volume of water is added; spring- or river-water is 
very suitable for this purpose, on account of the calcareous 
bicarbonate which it ordinarily contains. If the liquid be¬ 
comes notably turbid the boiling is sufficient. From one- 
fourth to one-third of its volume of the same common 
water is then added before the liquid is transferred to the 

Unless the ore is very rich the hydrochloric solution of 
this first precipitate does not give the gallium rays in the 
spectroscope. However that may be, the deposit, well 
washed, is re-dissolved in hydrochloric acid, and the new 
liquid treated with zinc exadtly in the same manner as the 
first solution was with aqua regia. Although the 01 e may 
be very poor, the second gelatinous precipitate will give 

the gallium rays. .... ,1 
The treatment with metallic zinc may now end, but 

time is gained, without any sensible loss of gallium, by 
repeating the operation a third time. It is, however, use¬ 
less to push any further the elimination of the zinc. 

The last gelatinous precipitate is dissolved with hydro¬ 
chloric acid; it is evaporated to expel the great excess of 
acid, a small portion of which must, however, remain free. 
The liquor is diluted with distilled water, and a current of 
sulphuretted hydrogen is passed into it. It is filtered, 
acetate of ammonia and acetic acid are added, and it is 
then gain treated with sulphuretted hydrogen. . 

If there is much zinc and very little gallium, the latter 
is carried down effectually with sulphide of zinc. I he spec¬ 
troscope indicates whether any gallium remains in the last 

fractions of sulphide of zinc. ... . . 
If the ray Gaa 417*0 is still visible in the speCtrum of 

the hydrochloric solution of the last sulphide, a neutral 
salt of zinc is added, and the treatment with sulphuretted 
hydrogen and acid acetate of ammonia is renewed. It 
ends by insignificant traces only of gallium remaining in 

the liquid. 
It is well not to continue the treatment with sul¬ 

phuretted hydrogen after all the zinc has been precipitated, 
so as to avoid the formation of sulphide of cobalt, which 
would contaminate the product. 

The sulphides arc carefully washed with a dilute solu¬ 
tion of acetate of ammonia, charged with sulphuretted 
hydrogen, and to which a little acid acetate is added , 
they are afterwards dissolved in hydrochloric acid, and 
the treatment with sulphuretted hydrogen and acid acetate 

of ammonia is repeated. 
The hydrochloric solution of the sulphides (deprived of 

sulphuretted hydrogen by boiling and by the addition of 
a few drops of nitric acid) is precipitated with carbonate 
of soda in the cold,* care being taken to fradionate the 

products. 
The gallium is rapidly concentrated in the first deposits, 

and its total disappearance is rather sudden, as indicated 
by the spedral readion. I shall designate the hydro¬ 
chloric solution of the first precipitates formed by car¬ 
bonate of soda as impure chloride of gallium. Hitherto 
our aim has been to unite in a small volume all the 
gallium contained in the ore. 

* The decomposition of neutral salts of gallium when boiled 
renders difficult the fractionating by carbonate of soda whilst hot, for 
the precipitates are partly re-dissolved while cooling. 

In the preparation of pure metallic gallium the principal 
point to be aimed at is the removal of all foreign bodies, 
even at the risk of carrying off at the same time a small 
portion of gallium, which, however, is afterwards worked 
up. 

The impure chloride of gallhim is treated in the cold 
with sheets of zinc; the contad must be continued till 
the liquor begins to be rendered turbid by sulphuretted 
hydrogen. The greater part of the indium, thallium, 
cadmium, and lead, as well as sensible traces of gallium, 
are then precipitated on the zinc plates and arc separated 
by filtration. 

A current of sulphuretted hydrogen is passed into the 
liquid. A little sulphide of zinc is separated, carrying 
away with it the remaining portions of the indium, cad¬ 
mium, and lead, and also a small quantity of gallium. 
The solution is filtered, acetate of ammonia with excess 
of acetic acid is added, and it is treated with sulphuretted 
hydrogen, &c., as before mentioned. If necessary, a neutral 
salt of pure zinc is added. 

In the hydrochloric solution of the sulphides gallium is 
precipitated fractionally with carbonate of soda. The 
deposits found by the spectroscope to be poor in gallium 
are thrown on one side. By repeating this operation a 
second time the whole of the zinc and cobalt is separated. 
Towards the end of the treatment sulphuric and not 
hydrochloric acid must be employed, as the presence of 
the latter would be injurious during the electrolysis. 

The purification is completed by treating once or twice 
with ammonia in excess. A great deal of gallium remains 
in the ammoniacal liquid ; this is not added to the other 
gallium products, but is treated separately. It is better to 
let it boil till the free ammonia is almost entirely ex¬ 
pelled. The gallium is deposited together with zinc and 
other metals ; this deposit is re-dissolved with sulphuric 
acid, and treated afresh with ammonia. In this way an 
important supply of oxide of gallium purified with am¬ 
monia is obtained. A second operation likewise furnishes 
a weaker supply of the same oxide. 

The liquids charged with ammoniacal salts are united 
and boiled with aqua regia ; the residue, tolerably rich in 
gallium, re-enters into the operation. 

The pure oxide of gallium* is dissolved in caustic 
potassa. The electrolysed solution causes the gallium to 
be deposited in a liquid statef on the sheet of platinum, + 
serving for the negative pole. 

The surface of the positive eleCtrode (platinum) 
should be 2, 4, 6, or 10 times larger than that of the 
negative eleCtrode. The ratio of the polar surfaces is 
regulated according to the power of the battery and the 
concentration of the liquid. To electrolyse 20 or 30 c.c. 
of solution five or six Bunsen elements are sufficient. 
Even with a stronger battery it takes a long time to ex¬ 
tract by means of electrolysis all the gallium contained in 
the liquid. 

Electrolytic gallium covers the negative eleCtrode with 
an adhesive layer, which may, however, be detached when 
it has acquired a notable thickness, by bending the sheet 
of platinum in cold water, after the gallium has solidified. 
The gallium is isolated more easily still by pressing the 
sheet of platinum between the fingers in warm water. 

I have recently simplified and greatly shortened the 
process of extracting pure gallium by working as follows:— 

1. The ore, according to its nature, is dissolved in aqua 

* The electrolysis must also help to contribute to the separation of 
the last traces of aluminium from the gallium, for I have ascertained 
with certainty that the electrolysis of a solution of alumino-ammonia- 
cal alum in caustic potassa does not lead to the reduction of metallic 
aluminium on the negative eleCtrode under the conditions by 
which gallium is readily isolated. If any traces of aluminium were 
reduced at the same time with the gallium, it could only be by an 
effeCt of entraiiiement, which, moreover, has never been brought under 
my notice. 
| The passage of the voltaic current heats the solution so strongly 

that the vessel has to be surrounded with cold water. 
t I have tried to reduce the gallium on a plumbago eleCtrode, but 

that substance, being porous, absorbed the liquid metal. 
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regia, hydrochloric, or sulphuric acid. The liquid is 
treated with zinc and heated ; this operation is repeated 
a second time, as before stated. A current of sul¬ 
phuretted hydrogen is passed into the hydrochloric 
solution of the second precipitate formed by the zinc ; it 
is filtered, and the sulphuretted hydrogen is driven off. It 
is fractionated with carbonate of soda, ceasing when the 
ray Gaa 417-0 ceases to be visible in the hydrochloric 
solution of the precipitate. 

3. The oxides (or sub-salts) are taken up with sulphuric 
acid ; the solution is carefully evaporated until white sul¬ 
phuric acid vapours are no longer, or but slightly, given 
off. It is allowed to cool, and is then stirred with water, 
which dissolves the mass after the lapse of a time varying 
from a few hours to a couple of days. If there are any 
portions rendered insoluble by too strong calcination, 
they are treated with sulphuric acid and evaporated again 
to dryness. The solution of the sulphate, almost neutral, 
is diluted with a great deal of water and boiled. The 
sub-salt of gallium is separated by filtration when hot. 
If the evaporation to dryness has not been carried far enough 
to drive off nearly all the free sulphuric acid, little or no 
deposit will be formed during the boiling of the dilute 
solution of the sulphate. In this case the evaporation 
must be repeated and the desiccation pushed a little 
further. 

4. The sub-salt precipitated by boiling is dissolved in a 
little sulphuric acid, and a slight excess of caustic potassa 
is added, so as to re-dissolve the gallium but to leave the 
iron. A prolonged current of carbonic acid gas precipi¬ 
tates the oxide of gallium. 

5. This oxide is re-dissolved with a minimum of sul¬ 
phuric acid; an excess of slightly acid acetate of am¬ 
monia is added,* and then sulphuretted hydrogen is passed 
into it. 

6. The acetic liquor is diluted with water and boiled. 
The greater part of the gallium is precipitated. It is 
filtered whilst hot and washed with boiling water. The 
mother-liquor, concentrated, and boiled with aqua regia 
in order to destroy ammoniacal salts, is added to the 
other gallium residues. 

7. The precipitate formed on heating the acetic acid is 
re-dissolved in sulphuric acid ; a slight excess of caustic 
potassa is added, and it is filtered. 

8. The potassic solution is then electrolysed. 
The different residues proceeding from these manipula¬ 

tions can be added to the first gelatinous precipitates 
formed by the zinc (operation No. 1). It is better, how¬ 
ever, to treat them separately: first, by fradtionation with 
carbonate of soda to separate the greater part of the zinc, 
cobalt, &c., then by caustic potassa to carry down the 
iron. The produdt is then added to that resulting from 
operation No. 2. 

If a residue is obtained containing little gallium and 
much iron, the most simple method is to treat with zinc 
by the aid of heat, protecting it from the air ; the greater 
part of the iron will remain in solution. 

A residue very rich in alumina and very poor in gallium 
would be treated either by ammonia in excess, taking care 
to repeat the operation, or by sulphuretted hydrogen, in 
presence of acetate of ammonia and a zinc salt. 

The gallium obtained by the above-described methods 
seems to be very pure. It may, however, still contain 
minute traces of foreign metals, especially of iron. It 
may be brought to a great state of purity by immersing it 
for about half an hour at a temperature of from 6o° to 70° 
in nitric acid (very free from chlorine) diluted with its own 
volume of water. The melted metal is washed and the 
globules are easily united under warm water. The loss of 
gallium is not very considerable. 

VIII. Relative Richness of Gallium Ores. 

It may be very useful to those chemists who wish to 
prepare gallium if I give here some indications of the 

* The sulphuric liquid should not be too acid, and care must be 
taken not to add too large a quantity of acid acetate of ammonia, or a 
notable part of the gallium will be left in the boiling acetic solution. 

relative richness of the raw materials that I have ex¬ 
amined. 

In the following list the substances are arranged ac¬ 
cording to their richness in gallium, beginning with the 
richest. 

Rich Substances. 

1. Black Blende from Bensberg (Rhine) sent by the 
Vieille-Montagne Mining Company (mines : Apfel, and 
Ludrich, Galerie Frazisca). This is the richest ore I 
have yet met with. The blende from the mine Ludrich 
seems to me rather superior to that of Apfel. 

2. Yellow Transparent Blende from Asturias.—Seems to 
be of intermediate richness between the blendes of Bens¬ 
berg and of Pierrefitte. It contains sensible quantities of 
mercury. 

3. Brown Blende from Pierrefitte.—(Vallee d’Argelis). 
Notably less rich than the Bensberg blende, but con¬ 
siderably more so than the following substances :— 

Rather Poor Substances. 

4. Zinc in Powder and in Grains (Tutty).—Bought at 
Cognac at a house-painter’s, and coming from the mines 
of the Vieille Montagne. Contains very sensible traces of 
gallium. 

5. Cadmies from Corphalie.—Contain sensible traces of 
gallium. The portion of these sublimates which is not 
adted upon by hydrochloric acid yields with boiling sul¬ 
phuric acid traces of gallium much less weaker than 
those which are first removed by hydrochloric acid. 

Very Poor Substances. 

6. Zinc Dross (a mixture of metallic zinc and oxide of 
zinc).—Used for the manufacture of sulphate of zinc in 
the Javel Works (Paris). Contains traces of gallium. 

7. Yellow Blende, slightly Brownish, Opaque,* from 
Mandesse (Gard).— Shows rather feeble traces of gallium. 

8. Brown 3lende from Sweden (sent by the Vieille 
Montagne Mining Company).—Gives feeble traces of 
gallium. 

q. Black-brown Blende from Schwarzenberg (Saxony). 
—Rich in indium, but containing only feeble traces of 
gallium. 

10. Blende in Rods from Nouvelle-Montagne with cal¬ 
careous gangue. Has furnished very weak traces of 
gallium. 

Substances Giving no Appreciable Trace of Gallium. 

Ribbon-blende from the Vieille-Montagne. 
Galenas from Pierrefitte and elsewhere. 
Tutty of Corphalie. 
Laminated Zinc coming from the works of Vieille Mon¬ 

tagne, and used at Cognac for building purposes. 
Carbonated Calamines from Sardinia.—Two samples. 
Carbonated Calamines from Le Gard.—Two samples. 
Hydrochloric Acid of commerce. 
Nitric Acid of commerce. 

IX. 

I cannot bring this memoir to a close without referring 
to the very interesting note which was published on the 
22nd November, 1875, in the Comptes Rendus by M. Men- 
deleef relating to the classification of elementary bodies, 
to the prevision of unknown elements, and to the calcula¬ 
tion of their probable properties. 

Amongst the numerous hypothetical bodies whose ex¬ 
istence is indicated by M. Mendeleef’s ingenious classifi¬ 
cation there is one which, taking its calculated properties 
as a whole, seems to correspond to gallium, from which it 
differs, however, in some respedts. 

As frequently happens when two persons are occupied 
independently with analogous researches, the theories of 
the learned Russian physicist agree with mine on certain 
points, whilst they differ in others. At a future time I hope 

* Containing the geode covered with little yellow transparen 
crystals. 



170 Contributions to Volumetric Analysis. (Chemical News, 
l April 27, 1877. 

to return to M. Mendeleef’s work by making known my 
own attempts at chemical classification. For the present 
I limit myself to the statement that the analogy between 
the spedra of aluminium, gallium, and indium struck me 
at the time of my first observations of the rays Ga« 417-0 
and Ga/3 403-1. I immediately calculated the equivalent 
of the new metal by combining the application of my 
spedral laws (see Comptes Rendus, January 24, 1870, 
page 146, and May 2, 1870, page 977), with my theoretical 
ideas on the classification of the elements. 

These remarks were communicated to M. Wurtz and 
other savants ; but owing to the difficulty of clearly estab¬ 
lishing the reactions and chemical fundions of gallium with 
such rare and impure material as I at that time possessed, I 
thought it prudent to simply announce the facts which I had 
observed, reserving till a later period an exposition of my 
theoretical considerations. 

. ^ ought also to say that I was ignorant of the descrip¬ 
tion given by M. Mendeleef of the properties of his hypo¬ 
thetical metal. I will even add that this ignorance may 
perhaps have been advantageous to me, for I should have 
experienced serious delays if I had been led to seek for 
gallium in the precipitates formed by ammonia, and not 
in the ammoniacal solutions in which it is entirely, or 
almost entirely, contained when it is in feeble quantity. 

n fad, the properties of M. Mendeleef’s hypothetical 
metal should “ present the mean between those of alu¬ 
minium and of indium.” Now oxide of indium is con- 
sidered to be almost insoluble in ammonia, a property 
"7<LVS utilised in its separation. As for alumina, its 
solubility in ammonia, though slight in presence of am¬ 
moniacal salts, is sensible. 

As long as I possessed only a few milligrms. of impure 
compounds of gallium I admitted that the great delicacy 
o the spedral readionsand the extreme minuteness of the 
quantities upon which I operated might have caused me 
to over-estimate the relative solubility of oxide of gallium 
in ammonia to that of alumina; but more recent experi¬ 
ments have confirmed my first observations, in which I 
attributed to oxide of gallium a turbidity in ammonia 
greater than that of alumina. 

We have seen (page 159) that on fradionated precipita¬ 
tion with carbonate of soda oxide of gallium seems to be 
precipitated before the alumina, and is certainly deposited 
before the oxide of indium. According to theoretical pre¬ 
visions the precipitation of oxide of gallium should be 
intermediate between the oxides of indium and alumina. 
It seems equally difficult to reconcile the extreme fusibility 
of gallium with the results obtained by theoretical calcula¬ 
tions. 

It will thus be seen that, notwithstanding the incontes¬ 
table merit of M. Mendeleef’s hypotheses, many readions 
and qualities of the newmetal differ sufficiently from those 
indicated by theory to have rendered the success of a re- 
search very problematical if it had been guided solely bv 

gattiurrf°r^' ^ ^ ^ empIoyed had been very poor in 

It seems to me probable, then, that without the particular 
experimental method which I followed neither M. Mende- 
leet s calculations nor my own hypothesis would for a 
long time have led to the discovery of gallium. 

However, the discovery of the new metal gives to 
the classifications prediding the existence of unknown 
elements an importance which it was impossible, I think, 
to accoid to them until they had been verified by some 
positive fad. I need not insist on the extreme interest 
which is particularly attached to the confirmation of M. 
Mendeleef s views concerning the density of gallium. 
. Now lfc is known that in mineral chemistry (as well as 
in organic chemistry) the natural classifications approach 
sufficiently near to the truth for the theoretical data 
deuved from them to be afterwards utilised in science A 
too absolute signification ought not always to be attributed 
to these hypotheses ; but they should be employed as in¬ 
dications, a little vague perhaps, though as a whole suffi- 
ci/ntly corred to form a reasonable basis for researches 

especially ior the institution of new experimental methods, 
the application of which rarely fails in leading to interest¬ 
ing results.—Annales de Chimie et de Physique. 

CONTRIBUTIONS TO VOLUMETRIC ANALYSIS. 

Third Paper.—Correction of the Errors Due to 

Variations of Temperature. 

By P. CASAMAJOR. 

(Continued from p. 161.) 

In the preceding remarks we have, with a view of pre" 
sen ting the subjed in its greatest simplicity, purposely 
omitted an element, which must now be taken in con¬ 
sideration. We have spoken of expansions, but have not 
specified whether they were absolute or relative to the 
expansion of glass. We may now say that the expansions 
we have given are the absolute expansions of water. As 
our objed, however, is to discover the changes of volume 
due to variations of temperature as they occur in glass 
burettes, it is not the absolute expansion we need, but the 
relative expansion with regard to glass. 

If a liquid is placed in a glass vessel, and the tempera¬ 
ture increases or diminishes, if both the glass vessel and 
its contents remain at the same temperature, everything 
will take place exadly as if the dimensions of the glass 
vessel did not vary, and the expansion of the liquid was 
the difference between the expansion of the liquid and the 
expansion of glass. Now, the cubic expansion of glass is 
0-000026, and it remains the same for all temperatures. 
I herefore, to obtain the total relative expansion of water 
at any temperature, starting from 150 as a normal, we 
must subtrad from the total absolute expansion of water 
at that temperature, as given in the second column of 
Table No. III., as many times 0-000026 as the number 
representing the temperature is removed from 15°. At 160, 
the relative expansion is then 0-000173 — 0-000026 
= 0-000147; at 170, the total relative expansion will be 
0-000357-0-000052 = 0-000305, &c. 

I he numbers obtained in this way can be placed op¬ 
posite to the numbers representing the corresponding 
total absolute expansions, and they will form the third 
column of 1 able No. III. By means of the numbers in 
this third column we may easily calculate the volume of 
liquid at 150 corresponding to any volume observed at any 
temperature. If we have used 35 c.c. of test solution at 
a temperature of 370 C., we will find the corresponding 
volume at 15^ by noting that the total relative expansion 
from 150 to 370 is 0-005323, which means that 1 c.c. of 
water, in passing from 150 to 370, becomes 1-005323 c.c.; 
therefore by dividing 35 c.c. by 1-005323, the quotient, 
34-819 c.c., represents the volume at 15°, corresponding to 
35 c.c. at 370. 

Instead of dividing 35 by 1-005323 the operation would 
be much simplified by multiplying by— 

= °‘9947°5> 1-005323 

and a table might be formed in which, opposite to each 
degree of temperature, would be found a factor, by which 
to multiply the volume of test liquor used in an analysis. 

I have, however, to propose a plan which is easier and 
more simple in practice, and which will be readily under¬ 
stood by referring to the curve drawn with a full black 
line in Fig. 1. If we suppose, as before, that the space 
between two vertical lines represents i° C., and if we 
attribute to the space between two horizontal lines a value 
equal to o-oooi c.c., as shown on the right of Fig. 1, we 
may mark on every vertical line, starting from the hori¬ 
zontal line marked o, a distance equal to the number 
0-0001 c.c., which represents the total relative expansions 
at the corresponding temperature. We may now conned! 
aHjJie points thus obtained by a curve. This, by referring 

Read before the American Chemical Society, December 7, 1876. 
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to Fig. 1, is the curve drawn with a full black line, which 
presents the appearance of an imperfedt parabola with its 
apex at 6° C.* By referring to Fig. 1, we may notice that 
this curve intersects the horizontal lines corresponding to 
0*0005, 0*001, 0*0015, 0*002, 0*0025, &c., at certain points, 
and that we may easily ascertain to what temperatures 
these points correspond. We will then find that— 

0*0005 corresponds to g*g° 

0*000 5 > «) 15*0 

0*0005 5? ff 18*2 

0*001 9 J 5? 20*75 

0*0015 >5 ff 23*2 

0*002 5 J 5 9 25'3 
0*0025 yy y y 27*3 
0*003 ff yy 2g*4 

0*0035 y 5 y y 31'2 
0*004 yy yy 32*8 

0*0045 M y y 34'5 
0*005 yy )>- 36*1 

0*0055 yy 5) 37'6 
0*006 yy 5) 38*8 

0*0065 yy ff 40*4 

0*007 yy yy 41*6 

0*0075 5) yy 42'9 
0*008 ff yy 44*2 

0*0083 * 
yy 45'° 

Now if we take a centigrade thermometer, ranging from 
50 to 450, and on one side of the column we mark the 
degrees of temperature, we may, on the other side, mark 
the places where 1 c.c. becomes 1*0005, I'ooo, 0*0015, 
1*002, &c. If we have made a volumetric analysis and 
used a certain volume of test solution at a known tempera¬ 
ture, we will find, on the right of the thermometer, the 
number by which we must divide the volume of test solu¬ 
tion to have its corresponding volume at 150. If we have 
used 63 c.c. at a temperature of 350 C. we may note that 
the expansion marked on the scale on the right of the 
thermometer, which comes nearest to the required expan¬ 
sion is 1*0045, which corresponds to 34^°; and on dividing 
63 by 1*0045 we will obtain 62*7 c.c. 

Instead of dividing by the numbers which represent the 
expansions at various temperatures, we may, as before, 
multiply by a number representing unity divided by these 
expansions. We may mark these numbers on the thermo¬ 
meter as follows :— 

At g*g° Centigrade 1*0005 

„ I5"° yy 
1*000 

„ 18*2 yy 
o*gg95 

„ 2075 yy 
0*999 

» 23*2 yy 07985 

»» 25*3 yy o*gg8 
» 27*3 yy 0-9975 
» 2g*4 yy 

0*997 

„ 3i‘2 yy 
0*9965 

32-8 yy 
0*996 

>1 34*5 yy 0-9955 
» 36-i yy o-995 
» 37'6 yy 

0*9945 

,, 38-8 yy 
0*994 

» 4°*4 yy 0-9935 
„ 41*6 yy 

0*993 

,» 42-9 yy 
0*9925 

„ 44'2 yy 
o*gg2 

In Fig. 2, I give a thermometer marked in this way. 
On the left are the degrees C., while on the right are the 
numbers by which we must multiply the reading of the 
burette to reduce them to the corresponding volumes at 
150 C. If we have used 85 c.c. of a solution, and if the 
temperature is 32J0 C. we will find that the nearest factor 
is 0*996, which corresponds to 32*8°. If we multiply 85 by 
o*gg6 the product, 84*66 c.c., is the correct reading at 15 . 

To be able to make use of the corrections afforded by 

* The reason that the apex is at 6° instead of 50, is that expansion 
for i° at 50 is 0*000022 (see Table No. II.), which is less than 0 000020, 
the expansion of glass. 

the methods given above, it is necessary, in the first place, 
that our test-solutions should all be titrated at 15°. This 
can be easily done by using the data already given. 
Suppose we have weighed 6*3 grms. of pure dry crystal¬ 
lised oxalic acid and dissolved the whole quantity in water, 
this quantity of oxalic acid represents 100 c.c. of a 
titrated solution of oxalic acid containing 63 grms. to 
the litre. These 6*3 grms. of acid are capable of saturating 
exadtly 100 c.c. of titrated solution of potassic hydrate, 
containing 56 grms. to the litre. If we have a solution of 
potassic hydrate of unknown strength, and we wish to 
discover the volume of it at 150, which will be equivalent 
to 100 of the solution containing 56 grms. to the litre, we 

will proceed as follows :— 
If we have used no c.c. of the potassa solution to 

saturate 6*3 grms. of oxalic acid, and if the tempera- 

F Lg. Z. 

ture is 340 C., we may, by consulting the thermometer o 
Fig. 1, find that 0*9965 is the nearest fator on the scale, 
and if we multiply no by o*gg65, the produdt, iog*65 c.c., 
will give the volume at 150 C. 

Although, in accordance with nearly universal usage, I 
have adopted 150 C. as the normal temperature, I have 
pointed out that 250 is nearer the average temperature of 
our laboratories. To those wishing to adopt 250, or any 
other temperature, as a standard, the table marked No. 2 
will afford all the necessary data. If they should desire 
to take 250 as the normal, and still wish to avoid the 
trouble of going over all the calculations, I would suggest 
that by adopting 25*3° as a normal; they can easily ob¬ 
tain the desired corretions by subtracting 0*002, which is 
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the expansion corresponding to 25-3°, from those already 
given. The expansions of 1 c.c. will then become :— 

-0-0025 at 9-9° Centigrade. 
— 0-002 11 15-0 

— 0-0015 U 18-2 

— o-ooi 19 20-75 

— O-OOO5 99 23-2 

0-000 99 25'3 
0-0005 99 27’3 
0001 91 29-4 

0-0015 11 31-2 

0-002 11 32-8 

0-0025 11 34’5 
0’003 11 36-1 

0-0035 11 37'6 
0-004 11 38-8 
0-0045 11 40-4 

0-005 11 41-6 

0-0055 11 42-9 

0-006 
11 44-2 

0-0063 11 45’° 

From these numbers, by proceeding in the same manner 
as before, we may obtain a thermometric scale, in which 
25-3° is the normal, and the fadtors on the right of the 
tube aie arranged as in Fig. 3. 

ON THE MANUFACTURE OF IODINE. 

By E. C. C. STANFORD, F.C.S. 

Although comparatively a small industry, the manufac¬ 
ture of iodine is peculiarly interesting here, as from the 
fiist it has been almost confined in Great Britain to this 
city. I have therefore been requested to compile a paper 
on the subjedt. 

Iodine was discovered by Courtois in 1812, but it was 
not made here in quantity till about the year 1841. The 
imports of kelp in that year into Clyde amounted to 
2565 tons: kelp was then used for soap-making, and the 
iodine was extradled from the leys of the soap-boilers. In 
1845 there were four small works engaged in the manufac¬ 
ture of iodine, mostly using soap-leys. In 184b these 
were increased to twenty, the majority lixiviating kelp 
diredt. i he imports of this material increased in 1845 
to 6000 tons. Owing, however, to the remarkable fluctua¬ 
tions in the price of iodine, and the extremely variable 

charadter of the crude material or kelp employed, one 
maker after another gave up working it, and now there are 
only three makers of iodine in or near Glasgow. 

The sudden fludtuations in the price of iodine, ranging 
from 4s. per lb. to 34s. per lb. (the extreme points reached), 
while the price of the raw material did not materially vary, 
have involved many manufadturers in heavy losses, the 
profits in high times having generally fallen to speculators, 
and the losses in low times to the manufadturers. The 
whole manufacture is so limited that it has afforded un¬ 
usual temptations to speculators. The table below 
shows the imports of kelp into Clyde and the price of 
iodine for the last thirty-five years. 

The lixiviation of kelp as at present practised here is a 
simple process. The kelp is broken up into pieces the size 
of road metal, and lixiviated in vats coupled and heated by 
steam, similar to those employed in the lixiviation of black- 
ash ; the solution is run off at about 40° to 450 T. This 
is evaporated in ordinary open boiling-pans (9 feet dia¬ 
meter), and the salts which deposit are fished out. At 
about 62° T. a rough salt is deposited, consisting of 50 to 
60 per cent of potassium sulphate, combined with sodium 
sulphate and chloride. The hot liquid is then run into 
iron coolers, generally cylindrical and of cast-iron, and a 
crop of potassium chloride crystallises out in about three 
days. The mother-liquor is again boiled down three 
times for good drift kelp, and after each boiling kelp salt 
is deposited and fished out, and the hot liquor is again 
run into the cooiers, and another crop of potassium chloride 
obtained. These successive crops will range in strength 
from 80 per cent to 95 per cent of potassium chloride. 
The mother-liquor, having a density of 85° to 950 T., is 
then mixed with about one-seventh part of oil of vitriol, 
145° T., and allowed to settle for twenty-four hours ; the 
sulphurous compounds are decomposed, and sulphur is 
precipitated. The liquid is then distilled with peroxide 
of manganese in an iron still having a leaden cover and 
two arms ; these are connedted with two series of stone¬ 
ware udells, in which the iodine is condensed in hard 
masses. After the iodine has been driven off, more per¬ 
oxide of manganese is added, and the leaden arms are 
connedted with another simple condensing apparatus, 
either of lead or earthenware, and the bromine colledted 
therein. The makers are Messrs. W. and M. Paterson, 
Mr. Hughes, from kelp, and the North British Chemical 
Company from seaweed. I mention these particularly, 
for nearly all the chemical manuals refer to a maker, and 
his method, both of which have been things of the past for 

Kelp Imports into Clyde, Years ending June 30. 

Tons of kelp 
Price of iodine per lb... 

i865. 
8858 
10/ 

1867. 
8174 
12/ 

1868. 
8116 
12/8 

1869. 
8978 

13/ 

1870. 

9257 
12/8 

1871. 

9384 
14/4 

1872. 
10,049 

34/ 

1873. 
9449 
24/8 

1874. 
10,923 

15/8 

1875. 
8643 
10/8 

Tons of kelp 
Price of iodine per lb... 

1856. 

6349 
13/8 

1857. 
8641 
12/4 

1858. 
8123 
10/6 

1859. 
8rgo 

9/8 

• i860. 

7754 
8/6 

1861. 
9722 

7/ 

1862. 
9414 

5/8 

1863. 
14,018 

5/ 

1864. 

ii,349 
8/4 . 

1865 

13,741 
7/8 

Tons of kelp .. .. 
Price of iodine per lb... 

1846. 
3627 

21/3 

1847. 
4000 

W 

1848. 
4400 

w 

1849. 

4731 
11/ 

I85°- 
11,421 

10/8 

1851. 
7320 

8/8 

1852. 
54i8 

*5/ 

1853- 
6491 

15/4- 

1854. 
4679 
12/ 

1855. 
5826 

13/4 

Tons of kelp .. .. 
Price of iodine per lb... 

“Fluctuations. 

1841. 
2565 

5/ 

1842. 
1887 

4/8 

1843. 

1965 
6/ 

1844. 
3263 
12/ 

1845. 
6086 

3i/l 

Average. 
9187 

15/nJ 
Average. 

9730 
8/10 

Average. 

5811 
I2/n 

Average 

3133 
ir/9 

Ten Years, 1866 to 1875. 
8116 in 1868 to 10,923 in 1874. 
10/ in 1866 to 34/ in 1872. 

Ten Years, 1856 to 1865. 
6349 in 1856 to 14,018 in 1863. 

5/ in 1863 to 13/8 in 1856. 

Ten Years, 1846 to 1855. 
3627 in 1846 to 11,421 in 1850. 

8/8 in 1851 to 21/3 in 1846. 

Five Years, 1841 to 1845. 
1887 1842 to 6086 in 1845. 

4/8 in 1842 to 31/1 in 1845. 
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over thirty years. Even Watts’s “ Dictionary,” usually 
so accurate, repeats this error. Messrs. Paterson, of this 
city, who have for some years been the largest makers of 
odine, have an excellent method of boiling down by steam, 

which is used also in some other chemical works here. 
The liquors are boiled down in large cylindrical wrought- 
iron vats, heated by a coil of steam piping, and aided by a 
mechanical stirrer. This method of boiling is said to effeCt 
a saving of fuel and labour, and is more cleanly in use than 
open pans. 

The products obtained are iodine, bromine, “ muriate,” 
containing 80 to 95 per cent potassium chloride ; “soft 
sulphate,” containing 50 to 65 per cent potassium sul¬ 
phate ; “ kelp salt,” containing sodium chloride, and 5 to 
10 per cent alkali ; “ kelp waste,” containing mostly cal¬ 
cium carbonate and silica, used in the ordinary glass 
bottle works ; and “ sulphur waste,” containing dry about 
70 per cent sulphur. All these produdts retain iodine, and 
some require most careful washing to extradt it. 

The whole process has undergone little change for 
several years, because it furnishes at once good dry iodine 
fit for the market. In France, where a process of pre¬ 
cipitation by chlorine is adopted, the iodine is obtained as 
a moist powder, and must be re-sublimed for the market, 
or made into potassium iodide. 

Although the lixiviation of kelp is a small manufadture, 
the making of the raw material has been for more than a 
hundred years the chief support of thousands of poor 
crofters and cotters in Ireland and the West Highlands. 
The history of this manufadture is very interesting. It has 
never been written, and I fear never will be. A complete 
record of the imports o f kelp into Clyde from the earliest 
period and the values would have been most instructive, 
as even the history of the alkali trade is not complete with¬ 
out it. Unfortunately, however, the Clyde tonnage books 
previous to 1859 have been disposed of to the paper mills, 
and the table of imports for the last thirty-five years in 
this paper was compiled with difficulty from indiredt 
sources. I cannot help expressing my surprise that the 
Clyde Trust authorities, who have lavished expenditure on 
their noble river, should deem it worth while to sell such 
valuable records as waste paper. At one time a consider¬ 
able quantity of kelp was also sent to Liverpool. 

Kelp was first introduced about the middle of last cen¬ 
tury, and was employed in commerce for the sodium car¬ 
bonate it contained. At the beginning of the present cen¬ 
tury it was worth from ^20 to £22 per ton, and the western 
islands of Scotland alone produced 20,000 tons. The im¬ 
portation of Barilla then began, and during the twenty- 
two years ending 1822 the average price was only £\o 10s. 
The duty was then taken off Barilla, and kelp fell to 
£8 ios., and in 1823, on the removal of the salt duty, it 
fell to £3, and in 1831 to £2. From then till 1845 it was 
still used in the soap and glass factories of Glasgow. In 
1845 the manufadture of iodine commenced in earnest, and 
kelp was again in demand. But the kelp required was 
not the same, that which contained the most soda 
containing the least iodine. Moreover, it became valuable 
as a source of potassium chloride, the richer kelps in iodine 
containing the most, and this salt at one time was worth 
£25 per ton. The discovery of the Stassfurt mineral 
speedily reduced this price to about a third, and the fur¬ 

ther discovery of bromine in this mineral also reduced the 
price of that element from £1 18s. per lb. to 2s., about its 
present price. The amount of bromine produced from kelp 
is small, about a tenth of the iodine, and the total produce 
of France and Scotland is far exceeded by that of Ger¬ 
many alone : it is also imported in considerable quantity 
from America. 

Manufacturers are now threatened with a still more 
formidable rival in iodine from the mother-liquors of the 
caliche of Peru. The total production of iodine here is 
1000 to 1200 cwts., from about 10,000 tons of kelp. The 
production in France is rather less—about 800 tons, de¬ 
rived from double the amount, or 16,000 tons, of a kelp 
inferior in yield. The iodine in the caliche is estimated 
at o'i6 per cent, or 3-58 lbs. to the ton ; and as about 
600,000 tons are annually worked, if the whole of the 
iodine could be extracted it would amount to 18,750 cwts., 
or more than nine times the present total production. 
Even allowing that this is an over-estimate, and reducing 
it by a third, and then allowing half as the possible pro¬ 
duce, it still leaves 6000 kegs as an output, or three times 
the present production. The makers there have, however, 
considerable difficulties to contend with ; the iodine exists 
as an iodate, and the extraction cannot be effected com¬ 
pletely. If, however, it could be extracted to any great 
extent, the smallness of the market would soon reduce 
the price below any possibility of profit, unless some new 
outlet can be found. We have no certain information as 
to the processes of extraction employed in the works at 
Peru, as they are kept very secret, and have been often 
changed ; the iodine was at first exported as iodide of 
copper, and then as a crude iodine, containing about 
50 per cent of iodine. It is now made of good quality, 
and it is probable that the iodine is reduced and precipi¬ 
tated by sodium bisulphite, and then re-sublimed. 

We depend here entirely on the sea for our supply of 
iodine ; according to Sonstadt it exists in sea-water in the 
•form of calcium iodate : he estimates that it is present in 
the proportion of 1 in 250,000, and that a cubic mile of 
sea-water contains 11,072 tons. It is, however, much 
more difficult of detection than bromine, which, according 
to the same authority, exists as— 

Bromine . 1 in 3,333 parts. 
Iodine.1 in 368,110 ,, 

This is a high estimate compared to that of other author¬ 
ities, who estimate the proportion of iodine at only 1 in 
30,000,000. Certain species of Algae have a remarkable 
power of eliminating and concentrating in their tissues 
these two elements, but as a rule they take up ten times 
as much iodine as bromine. I showed, some years ago, 
by a large number of analyses, that, though all the Algae 
contain iodine, only a few species contain it in quantity. 
The following table gives the percentage amount of iodine 
in several Algae. In my own figures I have taken the 
average of a number of analyses of the same plant, col¬ 
lected at different seasons all round the shores of Great 
Britain and elsewhere, widely distributed, especially in 
the first five plants from which all the kelp is made. 

The following table shows the proportion of iodine con¬ 
tained in 100 parts of the dried Algae, according to various 

authorities :— 

Sarphat 

Laminaria digitata. 0-135 

,, saccharina . 0-230 
Fucus serratus. 0-124 

,, nodosus. — 
,, vesiculosus . o'ooi 

Zostera marina. 0-0005 
Rhodomela pinnastroides. — 
Hyderix siliquosa . — 
Hymanthalia lorea . — 
Chordaria flagelliformis . — 
Cladophlora glomerata (fresh-water) — 

Schweitzer. Godechens. 

— O-625 

3-880 
0-058 0*177 

0-074 

/enger. 

— [0*0227 

Wallace. 

0*4440 

0*2880 
0*0565 
0*0396 

Stanford. 
A. Stem 0-4535 
B. Frond 0*2946 
C. 

D. 

E. 
F. 

0-2794 
0-0856 
0-0572 
0-0297 
0-0457 
0*0378 
0*2131 

0*0892 
0-2810 
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A. Average of 18 specimens. 
B. 
C. 
D. 
E. 
F. 

*» 

23 

5 
12 

4 
8 

>> 

ji 

To show the general character of some of these speci¬ 
mens. I may add that they were taken from Larne, Bal- 
lina, Sligo, Galway, and Skibereen, in Ireland ; Shetland, 
Tyree, Coll, Colonsay, Tobermory, Vallay, Baleshare, 
Boreray, Neisker, Stornoway, Skye, Tyree, Kilcreggan, 
Iona, Dunbar, Fife, in Scotland; Scarborough, Wey¬ 
mouth, and Worthing, in England; Peele, in the Isle of 
Man ; also from Norway, Denmark, and Iceland. 

The first five varieties in the table are those employed 
in making kelp, and are named in the order in which they 
contain iodine. The best is the Laminaria digitata, or 
deep sea tangle growing on rocks and always submerged ; 
the next is the Laminaria saccharina, or sugar wrack (so- 
called because it is often covered when dry with a sweet 
efflorescence of mannite); this variety grows on sand or on 
loose stones, also submerged, but in shallow water. 
These two varieties are called drift weeds, because they are 
thrown up by storms. All the Fuci grow on the rocks 
and are all exposed at low water. These are cut from the 
rocks and are known as cut weeds. The Fucus serratns, 
oFblack wrack, is the longest submerged, and is the nearest 
to low water. This weed is said to contain silver; I have 
not, however, been able to deteCt this metal, though work¬ 
ing on a considerable amount of the ash. The next is the 
Fuchs nodosus or knobbed wrack, less submerged, and 
poorer in iodine. The least submerged and the poorest 
in iodine is the Fucus vesiculosus, or bladder wrack, 
Kelp made from the drift weeds will contain about four 
times as much iodine as that from the cut weeds; indeed, 
at present prices the latter kelp is almost worthless, some 
of it containing less than 3 lbs. of iodine to the ton, and 
worth about ^*i per ton. As this involves the cutting, 
carrying, drying, and burning of 20 tons of wet seaweed 

a very wet climate, no wonder the employment in 

is dying out, and little of this kelp is now made 
The manufacture of kelp as generally carried out is 

wasteful in the extreme. The seaweed is spread out to 
dry on the shore in a climate subjeCt to heavy rains 
whereby the helpers’ labour is often entirely lost. It is 
burnt in long kilns made of loose stone walls and turf; 
the burning seaweed here attains a very high temperature. 
This part of the work is done by women and children ; the 
men of the family are then employed with iron clats to 
rake the ash up until it forms a molten slag. During 
this laborious process more than 50 per cent of the 
iodine is often dissipated, and a large amount of potash ; 
indeed, so intense is the heat that sufficient soda is 
volatilised to give an intense monochromatic flame, and 
to render the sight of those working at the kiln at night 
like the last scene of a terrible melodrama. The high 
temperature also enables the carbon to deoxidise the 
alkaline sulphates to sulphides and other sulphur com¬ 
pounds ; these become concentrated in the mother-liquor, 
and entail a large expenditure of oil of vitriol, and give 
rise to great nuisance in the lixiviation. It will be readily 
seen also that large amounts of sand and earth, stones and 
gravel can be thus raked into the kelp, and it is often 
enormously adulterated; so general is this adulteration that 
the kelp ton is in many places increased to 22.I cwts. to 
allow for it. The presence of silica sand greatly assists 
the volatilisation of the iodine. 

Very little of the winter supply is collected on account 
of the difficulty of drying it, and this is the richest in 
iodine. These evils have been long known and often 
pointed out, especially by the late Mr. D. McCrummen and 
Dr. Wallace—the latter having suggested the rational 
remedy of burning to a loose ash ; but such is the ex¬ 
treme difficulty of convincing the people that it is possible 

tion. The kelp made in the old time was from cut weed 
and the helpers learned to burn it into a dense vitreous 
slag, and they persist in doing the same as their fathers' 
before them, although the purpose for which it is now 
required demands exactly opposite precautions. In one 
island I took away all their kelp irons to prevent this 
poling; but arriving late one night near the scene of a 
kelp burning I saw the familiar yellow light arising from 
a kiln where several men were engaged in making them¬ 
selves hideous in driving off, by hard night work half the 
weight and value of their produce. Yet they will not 
burn it into ash because they do not believe it would be 
heavy enough ; the faCt being that although the produce 
is lighter the aCtual yield is largely increased. 

In 1862 I published a series of researches on the 
destructive distillation of seaweeds, which still further 
showed the enormous waste in kelp burning, and for which 
the Society of Arts awarded their silver medal. The 
researches were conclusive as to the loss of iodine by the 
ordinary method, and from experience since on the large 
scale I know it to have been considerably understated. 
The researches showed the necessity of carbonising the 
seaweed in a close vessel. By this process an extremely 
porous charcoal was obtained which, on lixiviation, 
furnished the whole of the iodine and salts present in the 
original weed ; the yield of this charcoal was double that 
of kelp, and the produce of iodine more than double that 
from the kelp. Ammonia, acetic acid, naphtha, and tar 
were also obtained as products of distillation, and a con¬ 
siderable quantity of lighting gas. 

The residual charcoal after lixiviation is new to com¬ 
merce. It is a remarkably porous body with an extra¬ 
ordinary power of absorption and deodorisation. Its compo¬ 
sitions about midway between that from wood and that from 
bone in the proportion of carbon, but in general com¬ 
position it much resembles the latter, from which it differs 
in containing more carbon, and carbonates of calcium and 
magnesium, and less phosphates. This substance can be 
obtained at a fourth the price of any other charcoal, and 
it exceeds them all in deodorising power; it is well worth 
the attention of chemists, as.it could be obtained in large 
quantity, and has hitherto met with but a limited applica¬ 
tion. The usual composition of the two varieties is shown 
in the following table; the analyses are given for dry 
charcoal, but it is remarkably retentive of moisture. 

Analyses of Residual Charcoal. 
Average Charcoal from 

Laminaria. Fucus. 

*Carbon . • 52-54 70*32 

Phosphates . . IO'92 i-go 

Calcium carbonate. • I5"5^ 10-25 

Magnesium carbonate .. • n-34 7 92 
Calcium sulphate. . — 1‘93 
Alkaline salts. • 570 1-84 

Silica. • 3’94 5*84 

100*00 100-00 

♦Containing nitrogen=ammonia.. 175 2-30 

The advantages of this method are that by retaining 
the whole of the iodine, and by utilising the winter 
supply, it largely increases the yield of iodine from a given 
extent of shore, and the manufacture being continuous 
gives much more employment to an indigent population, 
and it gives rise to a residual product of considerable 
value. 

The process has only been carried out on the large scale 
on the Islands of Tyree and North Uist, in both which 
islands the people have enormously benefitted. I need 
only refer to the evidence of His Grace the Duke of 
Argyll before the Privy Council last year to prove this 
statement. That it will be greatly extended I have no 

to change their ways, that after repeated efforts 1 have , doubt, when other proprietors of extensive shores, who 
signally failed etting any improvement in this direc- I have not hitherto shown the sagacity and foresight of His 



Grace, will see the advantage of improving the local 
industry of their people instead of sending them away 
to improve other lands. 

< In concluding this short paper I would add that although 
my process is a great improvement in the manufacture of 
iodine it is not a general means of utilising seaweed, it is 
only applicable (unless a large demand arises for the 
residual charcoal) to the rich drift-weeds. The large 
fringe of cut weeds surrounding our shores, and easily 
accessible, is now almost unutilised except for manure. 
In a paper before the Chemical Society I have already 
pointed out the remarkable composition of the ash of 
seaweed as being more like that of an animal than that of 
a vegetable, lying as it does close to the border line of 
the two kingdoms. I hope before long to have something 
to say on the actual composition of the seaweed itself; 
the subjedt presents a large field for inquiry and is com¬ 
paratively untrodden. 

Postscript.—Since this paper was read M. Thorwald 
Schmidt, the director of the Chemical Works at Aalborg, 
in Denmark, has proposed the working of kelp in connec¬ 
tion with the manufacture of soda by the ammonia pro¬ 
cess. He claims to have reduced the loss of ammonia to 
under 2 per cent cf the sulphate used. The samples of 
sodium carbonate forwarded to me by M. Schmidt are of 
great purity. His only difficulty is the utilisation of the 
residual liquor containing chlorides of sodium and calcium. 
T his liquor is not worth boiling down there to recover the 
salt, and from the high import duty on salt it is too 
valuable to throw away. He proposes to utilise the alkaline 
sulphates in the kelp leys as precipitants for the calcium, 
retaining the alkalies in the liquor as chlorides. This pro¬ 
cess is quite feasible : calcium chloride was at one 
time used in some kelp works for the purpose of convert- 
ing the sulphates of potassium into chloride, which was 
then much more valuable. After the iodine has been 
precipitated as iodide of lead the solution is boiled down 
and nitrate of sodium added, the potash being all crystal¬ 
lised out as saltpetre. The residual chloride of sodium 
solution is used again in the ammonia soda process. The 
principal seaweed on the Denmark shores is the Zostera 
marina, and the Fuel. I have examined several of these 
Danish seaweeds; all are poor in iodine, but the Fnci are 
particularly suitable for this purpose, being rich in alkaline 
sulphates. 

Glasgow. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, April ig, 1877. 

Dr. J. H. Gladstone, F.R.S., President, in the Chair. 

After the announcement of visitors, confirmation of the 
minutes of the previous meeting, &c., the following cer¬ 
tificates were read for the first time :—W. H. Ellis, W. 
Lapraik, J. L. Notters, I. Scarf, H. G. Stacy. The 
following papers were read :— 

“ On the Estimation of Manganese in Spiegeleisen, and 
of Manganese and Iron in Manganiferous Iron Ores," by 
E. Riley, i. Estimation of Manganese in Spiegeleisen. 
There are two methods now in use :—(a) The Direct 
Method.—The pulverised spiegeleisen (about 1 grm.) is 
dissolved in dilute nitric acid, sp. gr. 1*2, a little chlorate 
of potash and hydrochloric acid added to destroy the 
soluble organic matter from the combined carbon ; the 
solution, diluted to about a litre, is neutralised with car¬ 
bonate of soda or ammonia, acetate of soda or ammonia 
added, the solution boiled, the basic peracetate of iron 
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allowed to settle and filtered off. This precipitate is re 
dissolved in hydrochloric acid, and the process repeated 
to ensure complete separation of the manganese. The 
filtrates are evaporated to i| litres, allowed to cool, 2 to 
4 c.c. bromine added, the solution well shaken, o*88o 
ammonia added in excess, the solution heated gradually 
for an hour, boiled for a few minutes, the precipitate 
allowed to settle, filtered (the filtrate should be evaporated 
and tested for manganese) dried, and ignited in a muffle 
or over a gas blowpipe for half an hour. (b) The Indirect 
Method.—The finely powdered spiegeleisen (about 1 grm.) 
is dissolved in dilute sulphuric or in hydrochloric acid, the 
liquid diluted with recently-boiled, cooled, distilled water, 
and the iron estimated volumetrically ; to the percentage 
of iron thus obtained 5 per cent is added for carbon and 
impurities, the difference is assumed to be manganese. 
The results obtained by this method are usually too low, 
from the formation of soluble organic matter during the 
process of solution. This error can be obviated by using 
nitric acid for a solvent, evaporating to dryness and heat¬ 
ing ; the oxides of iron and manganese are then dissolved 
in hydrochloric acid, the solution largely diluted, and 
reduced with sodium sulphite. Results obtained thus 
agree very closely with the diredt method. The author 
gives 14 analyses showing that the addition of 5 per cent 
for impurities to the percentage of iron is a fair one. 
Thus, for all practical purposes, the indirect method is 
sufficiently accurate, andean be accomplished in one hour, 
the diredt requiring five or six hours. The author strongly 
recommends the use of acetate and carbonate of ammonia 
instead of the corresponding soda salts in the diredl 
method, and proves, by check experiments with pure sul¬ 
phate of manganese, &c., the statements of Fresenius and 
others, that the presence of ammoniacal salts prevents the 
complete precipitation of manganese by bromine and 
ammonia, to be erroneous. On the other hand, if soda 
salts be used the ignited precipitate will contain soda. 
The author considers that sulphur cannot exist in spiegel¬ 
eisen. He determines the carbon by dissolving the iron 
in neutral chloride of copper, and after complete solution 
of the iron and precipitated copper the carbon is filtered 
on asbestos, and burnt with oxide of copper in a current 
of oxygen ; the carbon determinations by the colour test 
are unsatisfadtory for high percentages of carbon. Ac¬ 
cording to the author the percentage of carbon varies with 
the percentage of manganese. The methods of Mr. Parry 
(Chemical News, vol. xxix., p. 86) and of Mr. Galbraith 
(vol. xxxiii., p. 4g) were considered and stated to be un¬ 
desirable methods. 2. Estimation of Manganese in Man¬ 
ganiferous Iron Ores.—These ores contain baryta, many 
contain oxide of zinc, and some potash or soda in appre¬ 
ciable quantities. The use of ammoniacal salts as men¬ 
tioned in the previous part of the paper prevents any 
large error from the presence of the oxide of zinc, but it is 
difficult to get rid of the baryta ; even in the presence of 
sulphuric acid it remains in combination with the man¬ 
ganese, and is precipitated with it unless special precau¬ 
tions be taken. Lime, if present, may also be precipitated 
with the manganese. After insisting on the importance 
of taking fair samples and of determining all the consti¬ 
tuents diredtly, the author gave the following process as 
the one which yielded the best results :—1 grm. of the ore 
dried at 100° C. is dissolved in hydrochloric acid, the 
siliceous matter separated by filtration, and the larger 
portion of the free acid driven off. The liquid is made up 
to about J of a litre, and allowed to stand for four hours, 
after adding a few drops of sulphuric acid to separate any 
barytar The solution is now diluted to about 1 litre, neu¬ 
tralised with ammonia after the addition of acetate of am¬ 
monia; boiled, allowed to settle, and filtered ; the unwashed 
precipitate is re-dissolved in hydrochloric acid, and again 
precipitated with ammonia and acetate of ammonia. The 
basic peracetate of iron, after settling, is filtered off and 
washed three or four times with boiling distilled water, 
containing a few drops of acetate of ammonia. The 
filtrate is evaporated to i£ litres, when cold, 2 to 
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4 c.c. of bromine added, and the process completed as 
described above. After ignition the precipitate should be 
dissolved in a small quantity of hydrochloric acid, the 
residue, if any, filtered off, a drop of sulphuric acid added, 
and the precipitate, if any occurs, separated. It is most 
important to test the ignited Mn304 for impurities, baryta, 
zinc, lime, &c. Chlorine can be substituted for bromine, 
but without advantage. The sulphide of ammonium pro¬ 
cess the author considers to be most objedionable. 
3. Estimation of Iron. — The author recommends a 
standard solution of bichromate of potash, the results 
being usually a little high. As a reducing agent sulphite 
of soda prepared in the laboratory is used,the purchased 
samples being always impure ; bisulphite of soda should 
not be used. The percentages of iron in 60 samples of 
steel rails are given, determined by weighing as Fe203 
and by standard solution of bichromate of potash ; the 
mean difference between the two methods is 0-073 Per cent. 

Dr. Gladstone said that the Society must feel greatly 
indebted to Mr. Riley for giving them the benefit^of his 
experience in so elaborate a manner, especially as the 
determination of manganese had now become a matter of 
such great importance. 

Mr. Field asked if Mr. Riley had tried hydrated oxide 
of lead in suspension for effeding the separation of 
barium, manganese, and iron ; cobalt and nickel were 
entirely separated from iron by its use. 

Mr. Riley said that the acetate of ammonia process 
was so beautiful that he should prefer it, and, besides, 
there would be the additional trouble of getting rid of the 
lead. In answer to Mr. Heathfield, the barium, in the 
case of a sample of ore containing 14-87 per cent Ba, was 
combined with the manganese. 

“ On a Method of Detecting Small Quantities of Bis¬ 
muth f by M. M. Pattison Muir, F.R.S.E. The author 
finds that the following test-liquid (see 41 Researches on 
Bismuth,” by R. Schneider, Pogg. Ann., Ixxxviii., p. 45) is 
a very delicate qualitative test for bismuth :—12 grms. 
crystallised tartaric acid and 4 grms. stannous chloride 
are dissolved in caustic potash, so as to produce a clear 
liquid having a distinctly alkaline reaction : this liquid 
must remain clear at 6o° to 70° C. To the liquid to be 
tested is added a considerable quantity of tartaric acid. 
It is warmed, and made alkaline with caustic potash. A 
few c.c. of the stannous chloride solution (which the 
author proposes to call Schneider’s reagent) are now 
added, and the mixture warmed to 6o° to 70° for a few 
minutes. If bismuth is present a brownish black colour 
is pioduced, from the formation of hypobismuthous oxide 
(Bi202). 1 part of bismuth in 210,000 parts of liquid may 
be thus detected. The absence of mercury must be 
secured before applying the test. Copper and manganese 
interfere slightly; lead, arsenic, antimony, iron, cobalt, 
nickel, and chromium not at all. The author hoped to 
have perfected a volumetric method from the above re¬ 
action, but has not succeeded. 

Mr. Field mentioned that the precipitation of iodide of 
lead was an exceedingly delicate test for the presence of 
bismuth. If no bismuth was present the iodide of lead 
was precipitated of the usual yellow colour if one- 
thousandth part of bismuth was present; the precipitated 
iodide was of a distinctly darker colour. 

“ On Certain Bismuth Compounds [Part F.),” by M M* 
Pattison Muir F.R.S.E. By precipitating a nearly 
neutral solution of bismuth nitrate with potassium ferri- 
cy?"!de> washing by decantation, and drying in vacuo over 
sulphuric acid, pure bismuth ferricyanide is prepared as a 
tawny yellow amorphous powder with a shade of green. 
Its formula is Bi35FeCy6: It is unaltered in moist or dry 
air; suspended in boiling water, hydrocyanic acid is 
evolved ; it is partially decomposed by drying at ioo° C 

' By the action of chlorine, bromine, and nitric acid bismuth 
ferrocyanide is converted into bismuth ferricyanide. The 
ferricyanide is decomposed by the aCtion of chlorine when 
suspended in water, or in the presence of cold or hot 

Colouring Matters. 1ca“!u£ "”7w! 
solutions of caustic soda. A method for analysing bis¬ 
muth ferrocyanide and bismuth ferricyanide is given. 
Bismuth ferricyanide is converted by sodium amalgam 
into the ferrocyanide. When heated in closed crucibles 
both salts yield a black brown mass containing iron, 
bismuth, carbon, and small quantities of cyanogen. 

“ Notes on Madder Colouring Matters: Munjistin; Pur' 
purin, and Purpuroxanthic Acid (Continuation),” by E-- 
Schunck, Ph.D., F.R.S., and H. Roemer, Ph.D. Mun¬ 
jistin.—The authors found this substance to resemble 
purpuroxanthic acid, softening at 1250, fusing at 130°; when 
further heated it evolved carbonic anhydride, and was con¬ 
verted into purpuroxanthin. After criticising the conclu¬ 
sions of M. Rosenstiehl [Comptcs Rendus, lxxxiii., 827), 
who states that his purpurin is identical with purpuro¬ 
xanthic acid, and that the latter is formed from pseudo- 
purin, the authors claim, having been the first to dis¬ 
cover among this series of bodies one containing a car¬ 
boxyl group, to be left for the present in undisturbed 
possession of the field they have opened up, i.e., the pre¬ 
paration and examination of such members of the series as 
are formed from alizarin and its isomerides, as well as from 
the isomerides of purpurin by the substitution of 7zH by 
nCOOH. Purpurin.—The specimen examined had a 
melting-point which remained constant after it had been 
converted into the acetyl compound and again liberated. 
Its formula was CI4H805 : it was easily soluble in boiling 
spirits of wine, yielding a yellow solution, from which it 
crystallises on cooling in thin flattened prisms of a deep 
orange colour. The crystals lose water at ioo° C., and 
contain 1 molecule of water. Purpurin melts at 2530, but 
begins to sublime at 150° in red plumose or acicular 
crystals. It is slightly soluble in boiling water, and dis¬ 
solves in ether, readily in carbon disulphide, benzol, and 
glacial acetic acid. It dissolves in concentrated sulphuric 
acid, in caustic potash, soda lye, sodium carbonate solu¬ 
tion, and ammonia. These solutions give absorption 
spedra. In alcoholic potash and soda purpurin is almost 
insoluble. It forms with baryta and lime-water purple 
lakes. A solution of purpurin in caustic alkali loses its 
colour on exposure to the air, the purpurin disappearing 
entirely : this is due to oxidation. Purpurin dissolves in 
boiling alum liquor, forming a pink fluorescent solution 
containing purpurin in a loose combination with alumina. 
This solution is precipitated by the addition of a little 
sodium carbonate or ammonia, though the liquid may still 
retain an acid readion. An alcoholic solution of purpurin 
gives with lead acetate a crimson precipitate soluble in 
excess of alcoholic lead acetate; the precipitate obtained 
with alizarin is insoluble in excess. With copper acetate 
purpurin in alcohol gives a dark reddish yellow precipitate ; 
a solution of alizarin becomes purple, but gives no pre¬ 
cipitate. Triacetyl-purpurin softens at 1930, and melts at 
198° to 20o3 C. It is decomposed by dilute caustic potash, 
yielding purpurin ; analysis gave the formula— 

CI4H5(C2H30)305. 

Brom-purpurin is obtained by digesting purpurin with 
carbon disulphide containing bromine at 150° to 200° C. 
It crystallises from glacial acetic acid in dark red needles 
melting at 276°. Its properties resemble those of pur¬ 
purin. Its formula is C^h^BrOg. By heating pure pur¬ 
purin for 6 to 7 hours in sealed tubes to 300° C., a small 
quantity of quinizarin is formed, and a quantity of by- 
produds ; no alizarin is formed. Quinizarin crystallises 
in bright red needles, melting at 1930 to 1940 C. Its 
ethereal solution is strongly fluorescent. It is soluble in 
alum liquor, giving a red solution with two absorption- 
bands. 

rI he Society then adjourned to May 3, when the follow¬ 
ing papers will be read (1) “On some Points in Gas 
Analysis,” by J. W. Thomas; (2) “ On Nitroso-/3-naph- 
thol,” by Dr. Stenhouse and Mr. Groves ; (3) “ On the 
Adion of Pyrogallate of Potash on Nitric Oxide,” by W. 
J. Russell and W. Lapraik; (4) “Asbestos Cardboard, 
and its Uses in the Laboratory,” by W. N. Hartley. 
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CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Moniteur Scientifique, Quesneville. 
March, 1877. 

New Process for Determining the Co-efficient of 
Purity of Saccharine Solutions.—P. Casamajor.—In¬ 
capable of useful abstraction. 

Poison of Putrid Matters, Bacfteria, and Blood- 
Poisoning.—Dr. P. L. Panum, with Critical Observations 
by Ch. Blondeau.—A lengthy paper, which can scarcely 
be regarded as chemical. 

Studies on Beer.—M. Pasteur, abstracted by Ch. 
Graham.—Translated from an English source. 

Analytical and Industrial Examination of an 
Egyptian Petroleum.—F. Weil.—The specific gravity 
of this petroleum is 0*953, whilst the oils from Pennsyl¬ 
vania and Canada range from 0*790 to 0*830. It yields a 
superior lubricating oil, free from tarry matters, and a 
lighting oil of inferior quality. It is especially adapted 
for heating marine steam-boilers, as it does not take fire 
below 1350 C. 

Manufacture of Indian Sarrongs, of the “ Batick” 
Style.—A. Schultz.—Detailed directions for imitating 
these cloths, as produced in Java. 

True Sense of the Words “ Iron ” and “ Steel.” 
—L. Gruner.—Substantially a report which has appeared 
in the New York Mining Journal (OCt. 28th, 1876, p. 278). 

New Battery with Peroxide of Manganese.—G. 
Leclanche.—Taken from the Comptes Rendus. 

April, 1877. 

Purification of the Seine.—Hip. Stupuy.—A long and 
unimportant treatise. 

Report on Saccharimetric Methods, and the Yield 
of Crude Sugars on Refining.—MM. Bardy, de Luynes, 
Girard, and Riche.—Incapable of useful abstraction. 

New Igniter for Automatic Torpedoes.—MM. 
Champion and Pellet.—Unintelligible without the ac¬ 
companying figure. 

Review of Foreign Researches.—E. Noelting.—The 
papers here given are taken from the Berichte der Deuts- 
chen Che'm. Gesellschaft, and consequently have been, or 
will be, noticed under that head. 

On Nitrification by Means of Organic Ferments.— 
Th. Schloesing and A. Muntz.—Already noticed. 

‘ 

Reimann's F'drber Zeitung, No. 13, 1877. 

The principal article in this issue is an account of 
chrysoidin, by Dr. A. W. Hofmann, taken from the 
Berichte de Deutschen Chein. Gesellschaft. 

Les Mondes, Revue Hehdomadaire des Sciences, 
No. 13, March 29, 1877. 

The Abbe Moigno continues his denunciation of M. 
Flammarion. 

The “ Society against the Abuse of Tobacco ” offers a 
prize of 200 francs to the medical man who shall bring 
forward the greatest number of interesting and unpub¬ 
lished observations on diseases caused by tobacco. 

No. 14. 

Absorption Radiometer.—M. Thore, of Dax.—This 
apparatus is described and figured. Its construction can¬ 
not be made intelligible without the accompanying illus¬ 
trations. 

A correspondent of Les Mondes, M. Nic, of Vienna, 
writes that a person in his district is in possession of a 
“ certain cure ” for rabies. 

177 

MEETINGS FOR THE WEEK. 

Monday, April 30th.—Medical, 8. 

Society of Arts, 8. (Cantor Ledtures). "The 
Connexion of Greek and Roman Art with 
the Teaching of the Classics,” Sidney Colvin, 
M.A. 

Zoological, r. (Anniversary). 
Philosophical Club, 6. (Anniversary). 

(Annual Meeting). 

Tuesday, May 1st.—Civil Engineers, 8. 
Royal Institution, 2 

... Zoological, 8.30. 
Wednesday, 2nd.-Society of Arts, 8. “ Continuous Brakes for 

Railways,” Capt. Tyler, R.E. 
■ Microscopical, 8. 

Thursday, 3rd.—Royal, 8.30. 
Royal Institution, 3. « Heat,” Prof. Tyndall. 
Royal Society Club, 6.30. 
^'iterpicab 8- “ On some Points in Gas Analysis,” 

J . W. Thomas. “ On Nitroso-/3-Naphthol,” Dr. 
Stenhouse and Mr. Groves. “Adtion of Pyro- 
gallate of Potash on Nitcic Oxide,” W. J. Russell 
and W. Lapraik. “ Asbestos Cardboard and its 

T7 .U r. Uses in the Laboratory,” W. N. Hartley. 
riday, 4th. Royal Institution, 9. “ Researches on the Origin and 

Development of Minute and Low Forms of Life,” 
Rev. W. H. Dallinger. 

Arts> 8. (Indian SedtionL “ Thaumato- 
dendra, or the Wonders of Trees,” with Illustrations 
from Lite, Mr. William Tayler. 

Saturday, 5th. Royal Institution, 3. “Babylonian Literature,” 
__ Rev. A. H. Sayce. 

T^hemical Technology, or Chemistry in its 
Applications to the Arts and Manufadtures. By Thomas 

Richardson and Henry Watts. Second Edition, illustrated with 
numerous Wood Engravings. 

V°l* L> Parts 1 and 2, price 36s., with more than 400 Illustrations. 

Nature anci Properties of Fuel: Secondary Produdts obtained from 
1 uel. Produdhon of Light: Secondary Produdts of the Gas Manu- 
iaCture. 

Vol. I., Part 3, price 33s., with more than 300 Illustrations. 

Sulphur and its Compounds: Acidimetry: Chlorineandits Bleaching 
Compounds: Soda, Potash: Alkalimetry: Grease. 

Vol. I., Part 4, price 21s., 300 Illustrations. 
Aluminium ana Sodium: Stannates, Tungstates, Chromates, and 

Silicates of Potash and Soda: Phosphorus, Borax: Nitre: Gun- 
Powder: Gun Cotton. 

, Vol. I., Part 5, price 36s. 
Prussiate of Potash: Oxalic, Tartaric, and Citric Acids, and Appen¬ 

dices containing the latest information, and pecilications relating to 
the materials described in Parts 3 and 4. 

_Bailliere and Co., 20, King William Street, Strand. 

\A/ater-glass> or Soluble Silicates^of Soda 
. And Potash, in large or small quantities, and either solid 
T S°lutl°n> at R0BERT RUMNEY’S, Ardwick Chemical 

Works, Manchester. 

Ryan s Chemical Black Lead (Registered 
creates no waste or dust by its magnetic adherence to the stove, 

and the cleanliness of application makes this one of the marvels of 
household economy. Sold by all respedtable grocers and oilmeni n 
blocks id., 2d., 4d., and is. boxes. Works, 9J, Little Compton Street, 
Soho, London. 
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THE CHEMICAL NEWS* 
Vol. XXXV. No. 910. 

ON 

REPULSION RESULTING FROM RADIATION. 

Preliminary Note on the Otheoscope.* 

By WILLIAM CROOKES, F.R.S., &c. 

I communicated to the Royal Society, in November last, 
an account of some radiometers which I had made with 
the objedt of putting to experimental proof the “ Molecular 
pressure” theory of the repulsion resulting from radiation. 
Continuing these researches, I have constructed other 
instruments, in which a movable fly is caused to rotate by 
the molecular pressure generated on fixed parts of the 
apparatus. 

In the radiometer, the surface which produces the 
molecular disturbance is mounted on a fly, and is driven 
backwards by the excess of pressure between it and the 
sides of the containing vessel. Regarding the radiometer 
as a heat-engine, it is seen to be imperfect in many 
respects. The black or driving surface, corresponding to 
the heater of the engine, being also part of the moving 
fly, is restricted as to weight, material, and area of surface. 
It must be of the lightest possible construction, or friction 
will greatly interfere with its movement; it must not ex¬ 
pose much surface, or it will be too heavy; and it must 
be a very bad conductor of heat, so as to retain the excess 
of pressure on one side. Again, the part corresponding 
to the cooler of the engine (the side of the glass bulb) 
admits of but little modification. It must almost neces¬ 
sarily be of glass, by no means the best material for the 
purpose ; it is obliged to be of one particular shape ; and 
it cannot be brought very near the driving surface. 

A perfect instrument would be one in which the heater 
was stationary; it might then be of the most suitable 
material, of sufficient area of surface, and of the most 
efficient shape, irrespedive of weight. The cooler should 
be the part which moves ; it should be as close as possible 
to the heater, and of the best size, shape, and weight, for 
utilising the force impinging on it. By having the driving 
surface of large size, and making it of a good condudor 
of heat, such as silver, gold, or copper, a very faint amount 
of incident radiation suffices to produce motion. The 
black surface ads as if a molecularf wind were blowing 
from it, principally in a diredion normal to the surface. 
This wind blows away whatever easily movable body 
happens to be in front of it, irrespedive of colour, shape, 
or material; and in its capability of defledion from one 
surface to another, its arrest by solid bodies, and its 
tangential adion, it behaves in most respeds like an adual 
wind. 

Whilst the radiometer admits of but few modifications, 
such an instrument as the one here sketched out is capable 
of an almost endless variety of forms ; and as it is essen¬ 
tially different in its construdion and mode of adion to 
the radiometer, I propose to identify it by a distindive 
name, and call it the Otheoscope (coOeto, I propel). 

The glass bulb is an essential portion of the machinery 
of the radiometer, without which the fly would not move ; 
but in the otheoscope the glass vessel simply ads as a 
preserver of the requisite amount of rarefadion. Carry a 

* Read before the Royal Society, April 26,1877. Received April 23, 
1877. 

t Molecular, not molar. There is no wind in the sense of an adual 
transference of air from one place to another. This molecular move¬ 
ment may be compared to the movement of the gases when water is 
decomposed by an electric current. In the water connecting the two 
poles there is no apparent movement, although eight times as much 
matter is passing one way as the other. 
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radiometer to a point in space where the atmospheric 
pressure is equal to, say, one millimetre of mercury, and 
lemove the glass bulb; the fly will not move, however 
strong the incident radiation. But place the otheoscope 
in the same conditions, and it will move as well without 
the case as with it. In the preliminary note already 
referred to*, I described a piece of apparatus by which I 
was able to measure the thickness of the layer of 
molecular pressure generated when radiation impinged on 
a blackened surface at any degree of exhaustion. At the 
ordinary density of the atmosphere the existence of this 
molecular disturbance was detected several millimetres off, 
and its intensity increased largely as the generating sur¬ 
face and movable plate were brought closer together. It 
would be possible, therefore, to construct an otheoscope 
in which no rarefadion or containing vessel was neces¬ 
sary, but in which motion would take place in air at the 
normal density.f Such a heat-engine would probably 
work very well in sunlight. 

Aided by the mechanical dexterity of my assistant, Mr. 
C. H. Gimingham, I have construded several varieties of 
otheoscope. These I propose to exhibit at the Soiree of 
the Royal Society on Wednesday next, as illustrations of 
the very beautiful manner in which, at this stage of my 
investigations, theory and experiment proceed hand in 
hand, alternately assisting each other, and enlarging our 
knowledge of those laws of molecular movement which 
constitute a key to the relations of force and matter. 

The following is a list of the otheoscopes I have already 
made, together with some new experimental radiometers, 
which will be exhibited for the first time on Wednesday:— 

1. Otheoscope.—A four-armed fly carrying four vanes of 
thin clear mica is mounted like a radiometer in an ex¬ 
hausted glass bulb. At one side of the bulb a plate of 
mica blacked on one side is fastened in a vertical plane, in 
such a position that each clear vane in rotating shall pass 
the plate, leaving a space between of about a millimetre. 
If a candle is brought near, and by means of a shade the 
light is allowed to fall only on the clear vanes, no motion 
is produced ; but if the light shines on the black plate, 
the fly instantly rotates as if a wind were issuing from 
this surface, and keeps on moving as long as the light 
i£ near. 

2. Otheoscope.—A four-armed fly carries roasted mica 
vanes, and is mounted in an exhausted glass bulb like a 
radiometer. Fixed to the side of the bulb are three plates 
of clear mica, equidistant from each other in a vertical 
plane, but oblique to the axis. A candle brought near 
the fixed plates generates molecular pressure, which, 
falling obliquely on the fly, causes it to rotate. 

3. Otheoscope.—A large horizontal disk, revolving by 
the molecular disturbance on the surface of inclined 
metallic vanes, which are blacked on both sides in order 
to absorb the maximum amount of radiation. 

4. Otheoscope.—Inclined aluminium vanes driven by the 
molecular disturbance from the fixed blacked mica disk 
below, blowing (so to speak) through them. 

5. Otheoscope.—A large horizontal coloured disk of 
roasted mica, driven by inclined aluminium vanes placed 
underneath it. 

6. Otheoscope.—A bright aluminium disk cut in seg¬ 
ments, and each segment turned at an angle, driven by a 
similar one below of lampblacked silver. 

7. Radiometer.—A vertical radiometer, made with eight 
disks of mica blacked on one side, and the whole sus¬ 
pended on a horizontal axis which works in two glass 
cups. The motion of the radiometer is assisted on each 
side by driving vanes of aluminium blacked on one side. 

8. Radiometer.—A vertical turbine radiometer, the oval 
vanes of roasted mica blacked on one side. 

g. Radiometer.—A spiral radiometer of roasted mica 
blacked on the upper side. 

* Proc. Royal Soc., Nov. 16, 1876, p. 310. 
+ Since writing this I have constructed such an instrument. The 

movement takes place in the way I had anticipated.—W. C., April 26, 
■ *877- 
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Formation of Moss Copper, &c. 

10. Radiometer of large size, showing great sensi- 

^tTRadiometer.-A two-disk radiometer the fly carry 

in * roasted mica disks blacked on one side; in front of 
each black surface is fixed a large disk of thin1 cleat^mma. 
The molecular disturbance set up on the black surface, 
and streaming from it, is reflected in the opposite direction 
by the dear plate of mica, causing the fly to move abnor- 

mallv i e., the black surface towards the light. 
f/. Radiometer.-A two-disk radiometer, the Ay carrying 

roasted mica disks blacked on one side, similar to No. 11, 
but wUh a large clear disk on each side. The molecular 
disturbance, prevented from being reflected backwards by 
the second clear disk, is thus caused to expend itself in a 
vertical plane, the result being a total loss of sensitiveness. 

13. Radiometer.—A two-disk, eup-shaped, aiumimum 

radiometer, facing opposite ways; ^ot^hns^detSh^t;otaI;e; 
nosed to a standard candle 3-5 inches off, the fly rotates 
continuously at the rate of one revolution in 3-37 seconds. 
A screen placed in front so as to let the light shme 
only on the convex surface, produces repulsion of the 
latter, causing continuous rotation at the rate of one 
revolution in7-5 seconds. When the convex side is 
screened off, so as to let the light shine only on the: con¬ 
cave, continuous rotation is produced at the rate of one 
revolution in 6-95 seconds, the concave side bein ap 
patently attracted. These experiments show that the 
repulsive adion of radiation on the convex side is about 
equal to the attradive adion of radiation on the concave 
side and that the double speed with which the fly moves 
when no screen is interposed is the sum of the attradive 

ani4re^S»^°-A two-disk, cup-shaped, aluminium 
radiometer, lampblacked on the concave surfaces. In this 
instrument the usual adion of light is reversed rotat.on 
taking glace, the bright convex side being repelled, and 
the bfack concave attraded. When the l.ght shines only 
on the bright convex side, no movement is produced, but 
when it shines on the black concave side, this is attraded, 

Pr°5?CS”.“ftn.'-K cup-shaped radiometer simUar to 
the above, but having the convex surfaces black and the 
concave bright. Light shining on this instrument causes 
it to rotate °rapidly, the convex black being repelled. No 
movement i produced on letting the light shine on the 
bright concave surface, but good rotat.on is produced 
when only the black convex surface is illuminated. 

16 Radiometer.-A multiple-disk cup-shaped, turbine 

radiometer, bright on both sides, working by the adion of 
warm water below and the cooling effect of the air above. 

17. Radiometer.—A four-armea, metallic radiometer 

with deep cups, bright on both sides. 
Is Radiometer.—A four-armed radiometer, the vanes 

consisting of mica cups, bright on both sides. 
in Radiometer.-A four-armed radiometer having clear 

mica vanes. The diredion of motion being determined by 
the angle formed by the mica vanes with the inner surface 

of the°glass bul'D* 

FORMATION OF MOSS COPPER, &c. 

By W. M. HUTCHINGS. 

I have made a few more experiments on the above subjed 
which may, perhaps, prove of sufficient interest for 
insertion in the Chemical News. It struck me that it 
would be very interesting to ascertain whether the singular 
growth of moss copper upon the surface of the regulus, at 
low temperature, as described in my former note, was 
dependent upon conditions which only result during 
coolincr after fusion, or whether the same, or any, growth 
would°take place on heating the regulus again after total 

I had pieces of regulus from the former experiments, 

which had been kept in stoppered bottles for several weeks, 
some of them with “ moss ” on surfaces exposed while hot, 
and some with clean and bright surfaces, free from “ moss,” 
fradured when quite cold. No change of any kind had 
taken place during the time the pieces had been kept in 
the bottles. I took pieces of this regulus and fused again 
under borax, a piece of charcoal being placed in the 
crucible to prevent oxidation. The fused mass was poured 
into a mould and cooled rather rapidly, so that very little 
disseminated copper was formed. If a piece was broken 
off while still hot, moss grew on the surfaces, as before 
described. After complete cooling pieces were broken 
out from the button of regulus for experiment, and their 
surfaces very carefully examined with a lens, and under 
the microscope. They had the blue-black colour and 
lustre of the regulus, were perfectly free from all projeding 
filaments of copper, and only showed very small veins 
and nests of metal here and there, so small that they 
could not be seen with the naked eye at all. 

These pieces were then placed in a covered crucible in 
an air-bath, which was heated for two hours to 300° C. 
After'cooling, the pieces were examined again, when 
small points of metallic copper could be seen dotted about, 
even with the eye alone, where no such points were visible 
before the experiment. The surfaces were tarnished. 
Under the microscope these points of copper were seen 
to be filaments in various stages of protrusion ; some just 
appearing, others projecting some little distance, but not 
sufficiently far to have become curled, and others, though 
fewer, which had grown out and become curled and twisted 
at the ends. 

They were very unequally distributed over the surfaces, 
comparatively large spaces being quite bare or showing 
only a filament here and there, while smaller patches 
showed a thick growth. In all cases where they were 
sufficiently grown to be examined, the filaments were seen 
to be grooved and to be flattened, exactly as in former 
experiments. In many cases a patch of very minute fila¬ 
ments had grown among the larger ones, so minute that 
they could not be detected with a tolerably good lens, and 
were only seen under the microscope. Magnified 
90 diameters they were still so minute that the grooving 
could not be seen, though, doubtless, they in all respeCts 
resemble the larger ones, being similarly curled and 
twisted. 

But the most striking effeCt of the exposure to 300° C. 
was seen on breaking the pieces after the experiment, and 
contrasting the surfaces so exposed with the surfaces of 
bits broken off the pieces just before they were placed in 
the air-bath. After the two hours heating there is so 
much separated copper disseminated in little veins and 
bunches all through the regulus that the surface exposed 
has quite a reddish colour. The quantity of copper sepa¬ 
rated out and collected in well-defined veins and nests by 
this two hours’ heating is truly astonishing. I have re¬ 
peated the experiment many times, and always with the 
same result. 

On exposing the same pieces again for two hours to 
300° C. no apparent increase seemed to take place, either 
in the number and size of the projecting filaments, or in 
the amount of copper separated out. Exposure to 250° C. 
produced the same effects, but not quite as strongly. 
Several hours’ exposure of ioo° C. produced no effeCts. 

Similar pieces of freshly-broken regulus were placed in 
small clay crucibles. Covers of porcelain crucibles were 
placed over the pieces, of such a size that they formed 
lids, as it were, at about half the depth of the clay cru¬ 
cibles. The clay covers were then well luted on with 
fireclay, only the very small vent-hole in the centre of the 
cover being left open. In this way the regulus was pro¬ 
tected from oxidation. These crucibles were heated for 
two hours in a muffle to such a temperature that, in the 
darkened room, their lower portions were just distinctly 
red. Thev were then t,aken out and allowed to cool till 
all trace of redness was just gone, when they were opened ; 
the regulus was seized with forceps, and examined with 
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a lens as rapidly as possible. At the moment of removal 
from the crucible, the only change apparent was the 
tarnish of the surfaces. No projecting copper was visible. 
But in the course of a minute or two copper filaments 
could be seen dotted about, even without the aid of the 
lens; and under the microscope just the same appear¬ 
ances were noted as after exposure to 300° C. If a piece 
was broken across the moment it was taken from the 
crucible, and the fresh surface examined instantly, it was 
seen to be blue-black, with no copper visible to the eye 
and very little with the lens—just like the surfaces of the 
pieces when first placed in the crucibles. But, again, in 
the course of a couple of minutes, a growth of filaments 
takes place, and on this fradtured surface the growth is 
very much more rapid and plentiful than on the outer 
surfaces of the pieces as taken out of the crucibles, 
becoming as thick and velvety as those which I described 
in my former note. 

When a piece is broken across after complete cooling, 
the surfaces are no longer pure blue-black. There is 
sufficient disseminated copper to alter the appearance 
slightly, but nothing approaching the quantity which 
separated on heating to 300° C. for two hours. 

I quite expedted to find that on taking these pieces of 
regulus from the crucibles there would be a very much 
larger quantity of copper filaments and of disseminated 
copper formed during the two hours’ in the muffle than 
had been seen after heating to 300° C. only. I took them 
out and examined them while still hot, because it had 
struck me as just possible that a lower temperature caused 
these growths and separations even better than the red 
heat I had employed, and I wished to see the pieces 
before they had cooled down. 

It would almost seem from these experiments that such 
is the case, and that the filaments and the disseminated 
copper are formed at a far lower temperature than has 
yet been supposed, and very little, if at all, at higher 
ones. In that case the reason for the observation which 
I have always made, that a larger and finer growth of 
moss is obtained when pieces of regulus are fradtured 
while still very hot, would seem to be that when this is 
done the'outer portions of the pieces soon cool down to 
about the’ range of temperature at which the moss forms 
most readily, and are kept longer within this range— 
250° to 300° C., or thereabouts ?—by the hotter inner por¬ 
tions, than is the case when the pieces are allowed to 
cool further before breaking. 

Why the moss grows much better on a freshly-exposed 
surface I cannot explain. When buttons of regulus have 
solidified in a mould under borax, this latter can usually 
be perfectly detached by a few taps with a hammer, 
leaving a fine smooth surface of regulus. Copper fila¬ 
ments will always appear upon this, but not nearly so 
plentifully as upon a surface of the same button exposed 

by breaking. 
The whole subjedt is, I think, most interesting, and 

will repay plentiful experimentation and study. I hope 
that these notes may fall into the hands of somebody 
engaged in copper-smelting who may think it worth while 
to experiment upon large pigs of regulus. 

I have prepared fused silver sulphide, heated it in the 
muffle as described by Prof. Liversidge, and obtained the 
same beautiful results. At the same time that a piece 
was exposed on an open scorifier, another piece of the 
same sulphide was placed in a luted crucible, as above 
described, with the regulus. They were left together in 
the muffle for the same length of time. The piece on the 
scorifier had a fine growth of moss silver upon it, while 
the one in the crucible had only two or three very small 
filaments and some minute projedting teeth. It seems as 
if free access of air were necessary for the growth of the 
moss in this case, though there is not the slightest sign of 
any oxidation of the sulphide taking place. 

I have also prepared beautiful specimens of moss silver 
by the adtion of hydrogen and of steam upon silver sul¬ 
phide. Anything more beautiful than the silver growth 

obtained in these well-known experiments cannot be 
imagined. In whatever manner obtained—by simple 
“ roasting,” by steam, or by hydrogen—the silver fila¬ 
ments present exadtly the same appearance, and differ 
only from those of copper in the colour, and in being 
easily obtained much longer and thicker. They also 
exadtly resemble filaments of native silver, so much so 
that threads of the same size could not be distinguished 
from each other if laid side by side. 

In many cases I have observed silver filaments split up 
at the outer end into bunches of finer threads, as if the 
many smaller fibres by the union of which thev are formed, 
had separated again under the twisting and bending to 
which they are subjected when they grow to any length. 

Prof. Liversidge (Chemical News, vol. xxxv., p. 68) gives 
an experiment which he made of heating native copper 
disulphide (Redruthite) in hydrogen, by which he obtained 
“ a nap of acicular filaments of copper.” 4! I am inclined 
to think, however, that the hydrogen in this experiment 
was not thoroughly dried, and that the copper was pro¬ 
duced by the adtion of aqueous vapours. We are informed 
by most chemical authorities that copper disulphide is 
not decomposed by heating in hydrogen ; and our most 
accurate method of analytically determining copper is 
based upon this fadt, and strongly recommended by Frese- 
nius, Rose, and others. It seems beyond doubt that, at 
all events at temperatures up to very bright redness, 
perfectly dry hydrogen has no adtion upon the disulphide. 
I have used the process for analysis so very often, and 
have so often carefully examined and tested the resulting 
disulphide, that I am quite sure no adtion ever takes place, 
and I think most analysts have the same opinion. But 
when the hydrogen is not most carefully dried copper is 
reduced. I have known this take place when the 
hydrogen was passed through a long tube of calcium 
chloride which had been used a little too long, and had 
lost some of its drying power. I find it necessary to pass 
the gas through a good column of strong sulphuric acid, 
and then through a long tube of well-prepared calcium 
chloride, after which no trace of copper can ever be 
detedted, however long the heating is kept up. 

It is generally stated in books on chemistry and metal¬ 
lurgy that copper disulphide is very little adted upon by 
aqueous vapour at red heat. In most works Regnault is 
quoted to thiseffedt. “Watts’s Didtionary ” and « Gmelin’s 
Chemistry” state, under Copper Disulphide, that “heated 
to redness in a current of aqueous vapour, it is but slightly 
decomposed ; but at a white heat it yields large quantities 
of hydrogen gas and sulphuretted hydrogen, together with 
sublimed sulphur, and the copper is completely reduced to 

the metallic state.” 
Dr. Percy, in his “ Metallurgy of Copper,” also quotes 

Regnault, and gives experiments of his own, in which 
copper disulphide was heated nearly to whiteness in a 
porcelain tube in a current of steam. The disulphide 
used was artificially prepared, and had been fused. It 
was powdered for the experiment, but would at once fuse 
again at the heat employed. Dr. Percy does not say that 
he made any experiments at lower temperatures, or used 
any other disulphide. I have not seen the original details 
of Regnault’s experiments, and the abstracts from them 
which I have seen in other works do not say what disul¬ 
phide he used. I presume it was fused artificial disul¬ 
phide. I have made many experiments, and find that 
small pieces of such disulphide are certainly not percep¬ 
tibly adted upon by steam at a moderate red heat. 

Copper sulphide was prepared in the wet way, dried, 
and heated for half an hour to redness in a current of dry 
hydrogen in the usual manner in a Rose’s crucible.. After 
cooling in hydrogen it was examined; it had sintered 
together, but fusion had not taken place except just in 
contadt with the bottom of the crucible. No copper was 
visible under the microscope. The pieces were replaced 
in the crucible, covered with a well-fitting perfoiated lid, 
a glass tube of £ inch bore, which fitted the peifoiation, 
was passed through, and fixed with its mouth just above 
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the pieces of disulphide. A rapid current of steam was 
passed into the crucible, the tube bringing it from the 
large flask in which the water was boiled, being wrapped 
in copper foil and heated by gas-burners. The crucible 
was heated to dull redness. No air could possibly get to 
the disulphide, the steam escaping through the small 
spaces between crucible and cover with considerable 
pressure. After thus heating for forty-five minutes the 
crucible was allowed to cool in the current of steam and 
the contents examined. A very fine crop of copper moss 
had formed—in some cases all over the pieces, in others 
in patches. Some of the filaments were very fine ones ; 
they had all the usual grooved and curled appearance. 
A good deal of red cuprous oxide had formed in patches 
here and there, and films of copper had been produced in 
some places by its aCfcion upon the underlying disulphide; 
but the amount of this adion had been small, owing to 
the low temperature, and could only be seen under the 
microscope. 1 here were large spaces where no oxide 
was visible, and it was mostly upon these that the finest 
copper filaments had formed, standing rooted in the 
sintered and shining disulphide. 

In one experiment the heat was kept very low indeed, 
and was only continued for ten minutes; but this had 
sufficed to produce a large amount of minute moss. 

Pieces of Redruthite the size of a pea were heated in 
the same manner in steam. It required more heat and 
longer time to produce any very perceptible aCtion, but a 
piece kept for one hour at moderate redness produced a 
beautiful specimen. Large filaments had grown upon the 
Redruthite, preferably on the upper edges, some of them 
4 >nch long. Under the microscope very many smaller 
ones could be seen in all directions. The pieces of 
Redruthite were not fused, except in contact with the 
crucible. They had become fissured in many places. 
Cuprous oxide had formed pletifully, and had readied upon 
the disulphide very much more than in the last experi¬ 
ment, owing to the greater heat used. At many places on 
the surfaces layers of copper had formed in this manner; 
and the little fissures were full of veins of copper and 
cuprous oxide, presenting a most interesting and beautiful 
appearance, recalling to my mind many large specimens I 
have seen of Redruthite, cuprite, and metallic copper 
occurring together, differing only from the small artificial 
specimen in question in having very much less Redruthite 
in proportion, which condition would be produced by Con¬ 
tinuing the heating in steam for a sufficient time. 

Much native copper and cuprite are no doubt formed by 
this action of aqueous vapour: and these experiments 
tend to show that a very great heat is not required for 
the decomposition of unfused disulphide. 

Mr. Readwin’s letter (Chemical News, vol. xxxv., 
p. 144) opens up, I think, altogether the most interesting 
side of this “ growth ” question, viz., whether or not such 
formations of native gold, silver, and copper do some¬ 
times take place spontaneously, without any application 
of heat, steam, or hydrogen. Mr. Readwin asserts that 
they do, and has, I believe abundant evidence to bear out 
his views, which he will presently, I hope, lay before us. 
As it is not likely that such experiences are limited to 
Mr. Readwin’s cabinets, it is to be hoped that his fellow 
mineralogists who possess collections will give us the 
results of their observations on the subject. 

Laboratory, Wallasey Ore Works, 
Birkenhead, April 14,1877. 

PS. Since writing the above I have just received this 
week’s Chemical News, and read the note by Mr. Collins 
emphatically confirming Mr. Readwin’s statements, and 
speaking of similar phenomena as known to himself and 
otners. So we shall soon, I hope, receive accounts of 
many such growths of silver, &c., whether resembling 
‘‘the nose of a city arab”or otherwise. It would be 
interesting to know whether the filaments in these cases 
have the same grooves, striations, and general appearance 
of being formed by the union of many finer threads, as 
seen in those produced by heat, Sec. 

ON A FALL OF COLOURED HAIL AND SNOW 

IN WESTERN CANADA. 

By Dr. A. T. MACHATTIE, F.C.S., &e., 
Ledturer on Chemistry, Glasgow. 

During my residence in Canada, nine years ago, a fall of 
hail and snow of peculiar character occurred, and the faCts 
seem to me worthy of being recorded. 

At London, in the province of Ontario, the fall began 
between 8 and 9 p.m., on February 24th, 1868, and vCas 
accompanied by a violent storm of lightning and thunder, 
and a strong gale from the south-east. At Sarnia, in the 
same province, on almost the same line of latitude and 
more than 50 miles distant from London, similar pheno¬ 
mena were observed, but the fall of hail and snow did not 
begin till about 7 a.m., on the 25th of February. The 
observations in London were made by me personally; in 
Sarnia, by a friend. 

In some places the dark-coloured shower seemed to 
consist of snow ; in others, of hail; and my Sarnia cor¬ 
respondent described it as being more like “frozen rain ” 
than either of the above. 

One square yard of the dark hail or snow, when melted, 
deposited rather mere than 5 grains of a dark grey (almost 
black) powder. This amount is equivalent to almost 
exactly 1 ton per square mile. I could not learn with 
certainty over what extent of district the shower fell, as a 
sudden thaw very soon removed all traces of its presence. 
Considering, however, that it was observed at two places 
50 miles distant from one another, and at one of them 
(Sarnia) it was known to extend over 10 miles square, I 
assume that a belt 50 miles long by 10 miles broad is not 
a very excessive estimate of the district covered; but of 
course it may have been much less or much greater, and 
the dark matter may not have been present in uniform 
quantity—most probably not. The above estimate would 
give no less than five hundred tons of the dark matter, 
and, at any rate, there is little doubt that the quantity 
was large considering the source. 

On examination under the microscope I found the dark 
substance to consist mainly of vegetable matter far ad¬ 
vanced in decomposition. This result has since been 
corroborated by Dr. James Adams, of Glasgow, who fur¬ 
ther expressed the opinion that the vegetable matter con¬ 
sists principally of the remains of cereals. 

From the circumstance that the surface of the ground 
and all shallow waters in Canada were frozen for months 
before the shower fell, it would appear that the dark mat¬ 
ter could hardly have come from any local source. It is 
more likely that it came from some distant southern dis¬ 
trict of America, where the ground was neither frozen nor 
covered with snow : this, however, is mere conjecture. 

It will be observed, from the above remarks, that the 
dark matter referred to in no way resembles the siliceous- 
shelled microscopic organisms which have been so often 
observed to fall on the Atlantic Ocean and elsewhere. It 
is this unusual character, as well as the quantity of the 
above dark shower, that induces me to draw attention to 
it. There was no difficulty in obtaining it pure, because 
the shower was deposited in three distinct strata:— 
(1.) Pure snow. (2.) The layer containing the dark sub¬ 
stance. And (3.) A layer of pure snow when the violence 
of the storm had abated. 

Presence of Zinc in Animals and Vegetables.— 
MM. G. Lechartier and F. Bellamy.—The authors first 
succeeded in detecting zinc in the livers of various men of 
different occupations and who had died of different 
diseases. They recognised the same metal in the muscles 
of an ox, in the liver of a calf, and in the eggs of the 
common fowl. Lastly, zinc was disdovered in wheat, 
maize, barley, winter tares, white Neapolitan haricots, 
beet-root, See. The reagents employed were subjected to 
a careful examination and found free from zinc.—Comptes 
Rendus. 
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REPORT 
ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* * * § 

By Dr. A W. HOFMANN. 

(Continued from p. ng.) 

Manufacture of Sulphuric Acid. By Robert Hassn- 

clever, Manager of the Stolberg Works. 

The number given on p. 119 represents the proportion of 
the bulk of the lead chambers, which, for an equal produdion 
of sulphuric acid, is necessarily larger for roasting pyrites 
than when free sulphur is burnt. Gerstenhofer, for the 
escaping gases both in roasting pyrites and in burning 
sulphur, employs a normal amount of 6 per cent by volume 
of oxygen. Hence the most advantageous composition of 
the gases on entering, theoretically speaking, in case of 
sulphur is :— 

Sulphurous acid .. .. 10-65 by volume 
Oxygen .. .. 10-35 n 
Nitrogen 

For pyrites :— 

Sulphurous acid .. .. 8-8o n 
Oxygen 
Nitrogen .. 

The statements as to the proportion of oxygen in the 
gases leaving the chamber vary widely. According to 
R. Wagnerf the escaping gases do not contain more than 
2 to 3 per cent of oxygen. Scheurer-Kestner, in a private 
communication to A. W. Hofmann, mentions that the 
gases escaping from the chambers contain 6 per cent of 
oxygen, independent of the oxygen present in the form of 
nitrous acids. The varying statements may be due to 
the circumstance that some manufacturers use Gay- 
Lussac’s column for absorbing the nitrous acid, whilst 
others work without it. 

For the determination of the oxygen various apparatus 
have been latterly introduced, especially arranged to per¬ 
mit of accurate tests being executed by a common work¬ 
man. 

Winkler has justly pointed outj the great technical 
value of gas analyses, and has described an apparatus 
which he has designed for the purpose. 

Max LiebigH has also accurately described another very 
serviceable apparatus for the same objed. 

Particularly interesting, both theoretically and practi¬ 
cally, are the researches of R. Weber, of Berlin, on the 
theory of the manufacture of sulphuric acid. His first 
publications on this subject bear the date 1862. He§ 
analysed the so-called “ chamber-crystals,” and assigned 
to them the formula, H0S03 +N03S03, or, according to 
the present notation, HS04+N203S03! The accuracy of 
this composition has been since confirmed by other 
chemists.H 

In subsequent memoirs Weber** enlarges on the che¬ 
mical process in the chambers; he points to the aCtion of 
the nitrous acid, and assumes various reactions according 
to the greater or smaller quantity of steam. 

Kolbff expounds the different theories on the manufac¬ 
ture of sulphuric acid in historical succession, and holds 
that Peligot has given the best explanation of the process. 
The last-mentioned chemist pointed out in 1844 that 
“ chamber-crystals ” were never formed during successful 
working. He maintained that the sulphurous acid was 
oxidised to sulphuric acid by the nitric acid, and repre¬ 
sented the process in the following series of equations :— 
__. _ 

* “ Berichte iiber die Entwickelung der Chemischen Industrie 
Wahrenddes Letzten Jahrzehends.” 

+ R. Wagner, Chem. Techn., 9 edit., 1873, ii., 235. 
t Winkler. Journ.f. Prackt. Chemie, vi., 301. 
II Max Liebig, Dingl. Pol. Jour it., ccvii., 37. 
§ R. Weber, Journ.f. Prakt. Chemie, lxxxv., 423. 
IT Rammelsberg, Bui. Chem. Ges., 1872, 310. 
** Weber, Pogg. Ann., cxxvii., 543, and cxxx., 329. 
t f Kolb in his work cited on p. 68. 

NO5 -j- SO2 -f- ag = NO4+ S03-fag 
2N04 + ag = N03 -f- NO5 4- ag 
3N03 +ag = 2N02 + N05-{-ag 

NO2 + 2O = N04 
Transposed into the present notation these formulae 

appear as— 
N205 + S02 + H20 = N204+ h2so4 

2N204-1- H20 = N203 + 2(HN03) 
3N203+ H20 = 4N0 +2(HN03) 
2N O + 20= N204 

Winkler* assumes that the process of sulphuric acid 
making depends essentially upon the reaction between 
sulphurous acid and hyponitric acid in presence of steam. 
According to his view there is formed a compound of 
sulphuric acid and nitrous acid, which sinks to the bottom 
in the form of a white mist, often observed ; comes then 
in contact with the hot dilute chamber acid, and is dis¬ 
solved therein, when nitrous acid is liberated and oxidises 
a fresh dose of sulphurous acid, and is thereby converted 
into nitric oxide. This, in turn, seizing the. free oxygen 
present is re-converted into hyponitric acid and com¬ 
mences its circulation anew. 

Hasenclever, in his treatise on' roasting furnacesf 
assumes that the reaction takes place in such a manner 
that sulphurous acid and nitrous acid in presence of steam 
form sulphuric acid and nitric oxide, which latter is then 
re-converted into nitrous acid by the air, thus rendering 
the process continuous. 

Fr. Bode^; maintains that this view of Hasenclever’s 
transgresses the logical laws of thought, though, since, 
according to his formulae, the decomposition and re¬ 
formation of nitrous acid must go on simultaneously under 
the same conditions, and that it is, moreover, contradided 
by the view of Winkler, and by known chemical laws. 
Here we must remark, however, that, according to Bode’s 
view, every theory of the formation of sulphuric acid 
must offend against the logical laws of thought, whether 
we consider, with Berzelius, that it is nitrous acid, with 
Winkler that it is hyponitrous acid, or with Peligot that it 
is nitric acid, which hands over oxygen to the sulphurous 
acid. 

It is incontestable that nitric oxide gas is repeatedly 
oxidised and reduced in the chambers, and, though we 
must certainly assume that decomposition and recomposi¬ 
tion go on simultaneously, it does not by any means 
follow that they must take place under identical condi¬ 
tions. Molecules of steam, oxygen, nitrous acid, sul¬ 
phurous acid, and sulphuric acid in an atmosphere of 
nitrogen traverse the chamber from end to end. According 
to Schwarzenberg’s calculation of the percentage compo¬ 
sition of the entering gases when working with pyrites there 
are 53*5 volumes of oxygen to 4^ 5 volumes of sulphurous 
acid. At the very outset of the process, therefore, there are 
present in the gaseous mixture more molecules of oxygen 
than of sulphurous acid. In the further progress of the reac¬ 
tion the proportion of oxygen must increase, since in the for¬ 
mation of sulphuric acid only 1 volume of oxygen is removed 
from the mixture for every 2 volumes of sulphurous acid. 
As soon as a molecule of nitrous acid is reduced to nitric 
oxide the reducing sulphurous acid disappears from its 
immediate vicinity, whence oxidation is at liberty to set 
in when the gaseous mixture enters the vacuum formed 
by the formation of sulphurous acid. If, then, during the 
further progress of the reaction, the molecules of nitrous 
acid and of sulphurous acid come again in contad; the 
formation of sulphuric acid and of nitric oxide is repeated, 
which latter is again transformed into nitrous acid. The 
oxides of nitrogen are therefore chiefly present in the 
chamber in the state of nitrous acid, less abundantly as 
nitric oxide. In fad, the faint yellowish colour of the 
gases in the chambers, where it can be observed by means 
of sky-lights and side windows (e.g., in the sulphuric acid 
works at Nienburg) supports this view._ 

* Winkler in his work cited on pp. 20, 48. 
f Hasenclever, Zeitschr. d. Ver. Deutsch. Ittg., 1870, 706. 
t Fr. Bode, “Beitrage zur Theorie und Praxis der Schwefelsaure, 

J Berlin, 1872, 
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Hasenclever assumed nitrous acid as the oxidising agent 
for-sulphurous acid, because, according to Weber’s inves¬ 
tigations, nitric oxide gas and oxygen in presence of 
hydrated sulphuric acid and even of an excess of oxygen, 
do not form hyponitric but nitrous acid, and because 
Winkler has detected sulphurous acid as predominant 
among the gases passing from the chambers into the 
Gay-Lussac tower. 

So long, however, as among the various theories of the 
formation of sulphuric acid in the lead-chambers, succes¬ 
sively proposed by Berzelius, Davy, de la Provostaye, 
Peligot, Weber, Winkler, &c., no one has been definitely 
established by exaCt experiments, we must content our¬ 
selves with the view given by Clement and Desormes* at 
the beginning of the century“ Thus nitric acid is merely 
the instrument of the complete oxygenation of the sulphur. 
It is its base, nitrous gas, which takes the oxygen from 
the atmosphere to offer it to the sulphurous acid in a 
suitable state.” 

(To be continued.) 

PROCEEDINGS OF SOCIETIES. 

PHYSICAL SOCIETY. 

April 28th, 1877. 

Professor G. C. Foster, F.R.S., President, in the Chair. 

Mr. W. Ackroyd described some methods of studying 
selective absorption in relation to the doCtrine of aggrega^ 
ti°n. After referring to the absorption of iodine vapour 
and iodine violet solutions, he showed that an analogy 
exists between these solutions and the aniline dyes, and 
a method was indicated by which the approximate size of 
the particles affecting light might be estimated. 

Prof. H. McLeod exhibited several forms of apparatus 
which he has, in conjundtion with Lieut. G. S. Clarke, R.E., 
arranged for determining the speed of machinery, Sec.] 
from observations made on the figures produced by com¬ 
bining their motion with that of a vibrating body: a de¬ 
scription of them has already been communicated to the 
Royal Society. If a uniformly-moving point of light be 
reflected from a mirror attached to a tuning-fork vibrating 
in a plane at right angles to the motion of the point, the 
refledted image will appear as an ordinary single wave 
the length of each undulation depending on the relative* 
velocities of the fork and point of light. A double figure 
of the form of a series of figures-of-eight, caused by°the 
overlapping of two waves, will be formed if a series of 
points of light move uniformly with such a velocity that 
a point passes over two intervals during an odd number 
of vibrations of the fork, and other more complicated forms 
will at once suggest themselves. If equidistant perfora¬ 
tions^ made in a circle on a disk which is attached to a 
rotating axis, and the number of vibrations of the fork be 
known, the form of figure refledted on to the screen will, 
theoretically, give the requisite data for determining the 
rate of rotation of the disc ; and, further, a slight increase 
or decrease in this rate causes the figure slowly to move 
in the same or opposite diredtion to the disc. If the fork 
make 3600 vibrations, and the disc 100 revolutions per 
minute, the circle must be divided into 72 equal intervals, 
but for such a number as 101 revolutions 71-287 intervals 
are needed. This faCt would introduce some difficulty in 
preparing an apparatus for measuring the velocity of rota¬ 
tion so as to give the speed in whole numbers per minute 
but it may be obviated by ruling convergent white lines on 
dark paper, and so wrapping it round a cylinder that one 
line is parallel to the axis, an arrangement which gives 
every possible subdivision of a circle between any given 
intervals. The figures are then observed by examining 

* Clement and D6t>ormes, Ann. Chim. Phys., lix., p. 329.- 

these lines through a narrow slit in a light opaque’sereen 
attached to a tuning-fork or reed vibrating in a plane 
parallel to the axis of the cylinder. This observing appa¬ 
ratus is moved parallel to that axis until the figure remains 
stationary, when the number of rotations is read off on a 
graduated scale. Conversely, if the number of rotations 
of the cylinder is known the period of the tuning-fork can 
be determined. Incidentally, Prof. McLeod explained a 
simple method of causing a fork to vibrate, and the manner 
in which they have succeeded in maintaining the vibrations 
of a reed*. 1 he former consists in the use of a short piece 
of soft iron fixed on an axis between the prongs of the 
fork. When horizontal it slightly separates the prongs, 
and on being rapidly rotated through go0 it leaves them 
vibrating. As a reed requires a large volume of air at a 
low pressure it was found impossible to ensure its vibrating 
by the use of ordinary bellows, but if the blast from them 
be employed to draw air into the chamber, as in Giffard’s 
injeCtor, the result is perfectly satisfactory. It was found 
that variations in temperature influence the determinations, 
inasmuch as they cause the period of the fork or reed to 
vary. When the former is used it becomes necessary to 
deduct o*oii per cent of the result for each degree centi¬ 
grade of rise above the temperature for which the fork is 
set, and 0-0277 Per cent when employing a reed. 

Dr. Stone referred to the converse use of the apparatus 
for determining the number of vibrations of a tuning-fork, 
and mentioned that the difficulty in causing the reed to 
vibrate would be removed if a drum-head were made in 
one side of the box containing it. 

Mr. Ellis mentioned some experiments he has made 
to determine the pitch of the principal tuning-forks in 
Europe, and especially described some experiments with 
Appun’s tonometer. 

DEUTSCPIE CHEMISCHE GESELLSCHAFT, 

BERLIN. 

April 23rd, 1877. 

Prof. A. W. Hofmann, F.R.S., Vice-President, in the 
Chair. 

Prof. A. Vogel exhibited a simple method for the “ De¬ 
tection of Small Quantities of Carbon Monoxide in the 
Air,” based upon the alteration in the speCtrum of blood 
caused by the absorption of this gas. The speCtrum of 
pure blood shows two sharply-defined bands between the 
lines D and E in the yellow field. By the absorption of 
CO, a slight movement of the bands in the direction of 
the red part of the speCtrum is caused. If (NH4)2S be 
added to pure blood, the speCtrum displays a single band 
situated midway between the positions of the former pair, 
while no such alteration occurs in the presence of CO. 
In order to deteCt the presence of this gas in a room, a 
dilute aqueous solution of blood—a single drop afforded by 
a puncture in the finger suffices—is shaken in a test-tube 
with the air of the apartment, and, while held between a 
lamp and an ordinary pocket spectroscope, two drops of 
(NH4)2S are added. The reaction is so delicate that the 
presence of 0-3 per cent CO in the air is sufficient to pre¬ 
vent the disappearance of the two bands. 

Dr. A. Franck stated that, in the course of observa¬ 
tions “ On the Disintegration of Pumice,” he had found 
that the rapidity of decomposition was dependent on the 
alkaline ingredients, and that it was three times greater 
in the case of potash than in that of soda. The presence 
of lime appeared to increase the rapidity of the removal 
of the alkalies. 

Prof. A. W. Hofmann stated that he had published, a 
number of years since, the method recently described by 
Goldschmidt and Ciamician, of determining the specific 
densities of vapours by the weight of the mercury forced 
out from the apparatus. 

Prof. C. Liebermann finds, by analytical experiment, 
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that'the “ Dinitro-thymol ” obtained by him from nitroso- 
thymol is identical with that obtained from thymol-sul- 
phonic aid. 

E. Buckney and A. Thomsen have obtained “ Trichlor¬ 
acetic Anhydride," (C2C130)20, by the action of PC13 on 
trichlor-acetic acid. It is a colourless liquid, boiling at 
2230, and decomposed at once by moisture. 

The following communications have been received from 
non-resident members :— 

H. Schiff, “ Reaction for Carbamid." If carbamid be 
brought in contact with furfurol and water, a character¬ 
istic bright violet colour is produced, which disappears 
gradually. 

E. Schunck and H. Rcemer, “ Purpuroxanthic Acid." 
This substance, lately found by the authors in commercial 
purpurin (Chem. News, vol. xxxv., p. 82), is shown to be 
identical with the munjistin obtained by Stenhouse, in 
1864, from the Rnbia munjista of India. The opinion of 
A. Rosenstiehl, lately expressed before the French 
Academy, that this acid is identical with the e-purpurin 
discovered by him, is opposed on ground of the too 
great difference in the melting-point and the analytical 
results. 

D. Muller has carefully repeated Bastian’s experi¬ 
ments on “ Spontaneous Generation" and records as com¬ 
plete an absence of baCteria as Pasteur. 

V. Merz and W. Weith communicate “ Some New 
Methods of obtaining the Nitriles of the Aromatic Hydrocar¬ 
bons." 1 hese consist in (1) conducting cyanogen into 
boiling hydrocarbons ; (2) in exposing the monochloro- or 
monobromo-derivatives to the action of cyanides in sealed 
tubes, at 250° to 400°—a process yielding 20 per cent of 
the theoretical amount; and (3) in leading the vapours of 
these halogen derivatives over a melted mass of sand and 
ferro-cyanide of potassium. The latter method yields, by 
distillation, a substance which—although not showing by 
analysis the composition of a nitrile—is oxidised into ben¬ 
zoic acid. The hydrocarbons form, with C1CN and BrCN, 
the halogen derivatives and HCN. 

H. Plath, “ On Madder Colouring-Matters." The 
purpuroxanthic acid of Schunck and Rcemer is obtained 
from crude purpurin by suspending the latter in glacial 
acetic acid, adding a few drops of fuming nitric acid, and 
boiling. The solid matter gradually dissolves accompa¬ 
nied by an escape of gas, and on addition of water to the 
cold solution the purpuroxanthic acid is precipitated. 
The author’s experiments show also conclusively the dif¬ 
ference of purpurin hydrate and pseudo-purpurin. The 
latter is shown, by heating with water and development of 
C02, to contain a carboxyl group. 

V. Griessmayer, “ On the Pcptons of Malt Infusions." 
The author finds that the protein substances of beer and 
infusions of kiln-dried malt consist of (1) a malt pepton, 
distinguished from ordinary pepton by optical inactivity, 
indifference towards the biuret reaction, and precipitation 
with sodic sulphate and acetic acid ; and (2) a malt para- 
pepton, distinguished from ordinary para-pepton by optical 
inactivity and precipitation with alcohol. 

E. Erlenmeyer, “ Water as an Oxidising and Reducing 
Agent." The author considers that the carbonic acid in 
plants, by the action of water under the influence of 
chlorophyll and light, undergoes a change similar to that 
produced by water on the hydroxyl acids of the fatty 
series, viz., decomposition into formic acid and hydrogen 
peroxide, the latter yielding the free oxygen produced by 
living plants. 

“ Halogen Derivatives of the Fatty Acids." Butyric 
acid and caproic acid are changed completely into bromo- 
acids by the action of Br at ioo0.. 

L. Meyer, *•Iodine-trichloride." In opposition to the 
late statements of Christomanos, it is shown that iodine- 
trichloride does not possess a constant melting-point, and 
that the melting is equivalent to decomposition, occurring 
within a great range of temperatures. 

A. Emmerling, “ On Phyto-chemical Processes." The 
author has conducted a series of experiments with the 

view of ascertaining the peculiar process by means of 
which plants exert a solvent power on various insoluble 
constituents of the soil when brought in contact with the 
roots. This reaction is considered to be chiefly due to the 
vegetable acids, especially oxalic acid, but to be also de¬ 
pendent on the presence of small quantities of nitrites 
(which the author has previously shown are capable of 
being decomposed in vegetable juices by oxalic acid, 
under formation of free HN03), or possibly other soluble 
salts. Iceland spar was placed in an extremely dilute 
solution of oxalic acid, and was attacked in only the 
slightest degree. On the addition of minute quantities of 
HN03 or KN03 a comparatively rapid decomposition 
ensued, the nitric acid releasing the carbonic acid, and 
then surrendering the lime to the oxalic acid. This 
ability of small quantities of certain mineral salts to lend 
a decomposing power to oxalic acid is regarded then as 
explanatory of the above-mentioned phenomenon. 

R. Nietzki, “ Amido-azo Compounds in the Toluen 
Series." Ortho-amido-azo-toluen, CI4HI5N3, was pre¬ 
pared by passing a stream of nitrous acid through ortho- 
toluidin. It is insoluble in water, crystallises in yellow 
laminae from alcohol, and melts at ioo°. Diazo-amido- 
toluen, when brought in contact with para-toluidin salts, 
does not yield an amido-azo compound. With ortho- 
ioluidin salts, however, it forms ortho-amido-para-azo- 
toluen, C7H7.N..N.C7H6(NH2), a body closely resembling 
amido-azo-benzene. With aniline salts, a similar body, 
amido-benzene-para-azo-toluen, C7H7.N..N.C6H4(NH2), is 
obtained, which crystallises in dark yellow needles with a 
beautiful blue reflection, and gives finely-coloured deriva¬ 
tives. The two amido-azo-toluens yield, with aniline 
salts, colouring matters, isomeric but not identical with 
rosaniline. The solutions of all these compounds are 
rendered colourless by boiling with zinc, but regain the»r 
colours by exposure to the air. 

F. H. van’t Hoff, Chloro - bromo -Carbon." The 
author obtains this compound by the aCtion of bromine on 
trichlor-acetate of potassium,— 

CC13.C02K+ Br2 = CCl3Br-fC02-f- KBr. 

Chlorine and iodine chloride produced small quantities of 
CC14. Iodine caused a slight formation of C2Cl6. 

“ The Limiting Plane in the Formation of Ethers." 
Mathematical considerations on ether formation, based on 
Berthelot’s investigations in this direction. 

V. von Richter, “ On Keton Acids." The author has 
sought in vain to obtain synthetically acids identical or 
isomeric with pyro-racemic acid, C3H403, by preparing a 
possible methyl keton acid, CH3.CO.COOH, from mono- 
chlor-aceton, and an ethylen-oxide-carbonic acid, 
C00H.(CH)(CH2)0, from epichlorhydrine. Equally un¬ 
successful has been his attempt to change pyro-racemic 
acid into dichloro-propionic acid by the action of PC15. 

E. Baumann, “ On Phenol." The statement of Runge, 
the discoverer of phenol, that it does not decompose alka¬ 
line carbonates, is found to be true only at ordinary tem¬ 
peratures. By boiling phenol with a solution of potassic 
carbonate the C02 was set free, and potassium phenylate 
was formed. The formation of potassium phenyl-sulphate 
by the aCtion of potassium phenylate on potassium pyro- 
sulphate is found to be a universal reaction for all bodies 
containing a phenol-hydroxyl group. The author has dis¬ 
covered that phenol is a constant companion of indol and 
several other substances resulting from the putrefaction of 
albuminous bodies with water and pancreas, at 40°. 
100 grms. pancreas and 100 grms. fibrine yielded 0-073 grm. 
of tribromo-phenol. 

R. Fresenius, in reply to a recent communication from 

H. Vohl “ On H2S in Mineral Waters," adduces evi¬ 

dence to show that in mineral springs H2S occurs in 

company with free C02, bicarbonate of soda, and ferrous 

bicarbonate. . . . „ , 
S. M. Losanitch, “ Action of Nitric Acid on Compound 

Ureas, Urethane, and Guanidins." Carbanilid, sulpho- 
carbanilid, dinitro-sulpho-carbanilid, and triphenyl-guani- 
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din, all yield by this reaction tetra-nitro-carbanilid, 
C0[NHC6H3(N02)2] 2* Mono-sulpho-ethyl-phenyl-ure- 
thane is changed into dinitro-phenyl-ethyl-urethane. 

A. Baeyer has prepared from furfur-propionic acid, by 

the action of Br and Ag20, “ Furfuronic Acid,” C7H805, 
crystallising in colourless needles and melting at 180°. 
By reduction with sodium amalgam it is changed into 
hydro-furfuronic acid, C7Hi005, a colourless, crystalline, 
very soluble substance. 

OBITUARY. 

WILLIAM GOSSAGE. 

With regret we record the death of Mr. William Gossage, 
of Widnes, to whom we are indebted for many most im¬ 
portant discoveries. At the early age of twelve years he 
was apprenticed to his uncle, a chemist and druggist, at 
Chesterfield. Here, by hard reading, he not only made 
himself acquainted with the principal chemical books of 
that period, but also, with the assistance of a French 
refugee, acquired a competent knowledge of the French 
language. The ardour of the teacher was not, however, 
equal to that of his pupil; and as he sometimes failed to 
be up at four o’clock in the morning for the purpose of 
giving a lesson, an alarum was invented by Mr. Gossage 
for his benefit, which subsequently became the subject of 
a patent. On leaving Chesterfield Mr. Gossage com¬ 
menced business at Leamington, where, in addition to the 
druggist’s shop, he entered upon the manufacture of 
Leamington salts. In 1830 he was appointed Chemist to 
the Stoke Prior Salt and Alkali Works in Worcestershire, 
where he remained nearly twenty years. In I836 Mr. 
Gossage invented his condensing towers, which are still 
employed by manufacturers of salt-cake. Similar towers 
were also afterwards used for the oxidation of red liquors. 
Mr. Gossage was the first to appreciate the wasteful ex¬ 
penditure of manganese which took place in the old process 
for the production of chlorine in the manufacture of 
bleaching-powder; and he proposed the preparation of 
artificial peroxide of manganese from the waste chloride 
of that metal, by the addition of milk of lime, and causing 
the precipitate produced, while in a state of hydrate, to 
be strongly agitated by atmospheric air, “ so as to absorb 
oxygen from it.” In 1841 he removed to Birmingham, 
where he was occupied in the manufacture of white-lead 
by a process consisting in exposing to the aCtion of car¬ 
bonic acid gas—either pure or diluted—a mixture of oxide 
of lead with acetic acid, or acetate of lead with water. 
In 1844 Mr. Gossage commenced copper-smelting in South 
Wales, and devoted much attention to the recovery of 
sulphur from the waste gases from the ores calcined. In 
1848 he returned to Stoke Prior, and two years later moved 
to Widnes, where he established himself as an alkali ma¬ 
nufacturer, and ereCted mills for crushing the limestone 
employed in the neighbourhood for working Le Blanc’s 
process. He also successfully established smelting-works 
for the treatment—for copper and silver—of the burnt 
Irish pyrites, which had been hitherto thrown away by 
sulphuric-acid makers as a waste product. It was here 
that, in 1853, he first applied his condensing towers to the 
oxidation of black-ash liquors by exposing them in a state 
of minute division to the aCtion of atmospheric air; and 
in the same year he patented a process for obtaining 
caustic soda direCtly from black-ash liquors, which is now 
generally adopted. In 1854 Mr. Gossage turned his atten¬ 
tion to the manufacture of soap. After experiencing many 
difficulties, he succeeded in producing excellent and cheap 
soaps from palm oil, silicate of soda, and other materials. 
He subsequently commenced the manufacture of blue- 
mottled and other descriptions of soap. In 1857 Mr. 
Gossage read a paper before the British Association at | 

Manchester, “On the History of Alkali Manufacture,” 
and in 1870 a supplementary paper on the same subject, 
before the same Association, at Liverpool. He was 
elected a Fellow of the Chemical Society in 1862, and in 
1866 was placed on the Commission of the Peace for the 
County Palatine of Lancaster. He died in the 78th year 
of his age, at his residence, Earlsleigh, Bowdon, Cheshire, 
on the gth of April, 1877, an^ was buried at Smithdown 
Lane Cemetery, Liverpool. 

CORRESPONDENCE. 

MOSS-COPPER, &c. 

To the Editor of the Chemical News.. 

Sir,—I know of few more intently interesting subjects 

than the formation of minerals in relation to time. In my 

simplicity, perhaps, I have always thought it to be a more 

or less rapid proceeding, although an esteemed and talented 

friend in Dublin thinks exactly the reverse. 

My direCt object the other day in writing to you was to 
tickle mineral collectors a little, so that they might be in¬ 
duced to look up some of their negleCted old acquaintances. 
It is very refreshing to have got an advocate in my friend 
Mr. Collins, especially as it appears that I gave him the 
germs of his silver-growth in a bit of argentite. 

Touching silver-growth, I must say that his observed 
“ upward” growth has been the exception to the goings-on 
of my own argentite specimens. Ever since I gave him 
(February, 1876) the specimen he refers to its relatives in 

* my cabinet have been, perruquier-like, curling off Q.C.’s 
silver wigs so fast that I stand a chance presently of being 
deprived of this particular kind (?) of argentite altogether. 
These silver-growths have been very noticeable all this 
month, and more particularly so the last few days. My 
other authentic specimens of argentite show, as yet, no 
such sportive characteristics. 

Touching Copper-growth, allow me to say that during 
last week from the bulk of the moss-copper—referred to in 
my last, and just afterwards pressed down into a glass- 
topped box—five copper filaments reached the under sur¬ 
face of the glass. Elasticity, I fancy, had little or nothing 
to do with these remarkable movements. 

The long grey filament in another box, before mentioned, 
has increased visibly in terminal thickness, and has bent 
low down, as if through additional weight. The shorter 
(younger) red filament, also referred to, has now reached 
the top of the same box by an up-growth of nearly half an 
inch. Perhaps, as in child-growth, it may be that periods 
of mineral growth alternate as to states of width and 
length. In any case the faCts are interestingly recreative, 
if unimportant. 

Touching gold-growth, I wish to say that last year, 
about this time, I discarded several hundreds of gold- 
stones from my collection. I gave away a good many to 
persons luxuriating in mineral-love. The rest I wrapped 
up in bits of newspaper, and put into a bex out of my way. 
To day I overhauled the contents of this box, and to my 
delight found that out of 181 of the despised specimens 
72 of them are now of appreciable interest ! 

Many of the gold-growths on these stones are so palpable 
to unaided sight that it is simply impossible that they 
could have escaped my eye, and my sense too, if there, when 
I put them away as comparatively worthless. I should 
add that nearly all these stones were found by me in the 
same locality since 1862, and that the gold (eleCtrum), 
taking an average of more than 100 assays of the gold from 
the same place, contains from 15 to 20 per cent of fine 
silver ! 

Many of the growths proceed from iron sulphide (mar- 
casite), along with copperas crystals (melanterite ?). Some 
are associated with tellurium-bismuth crystals (tetra- 
dymite); others proceed from quartz, apparently pure, or 
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slightly iron-stained (?). Perhaps those friends to whom 
I gave gold specimens last year and the year before will 
oblige by examining them and reporting thereon. 

If more weighty evidence is needed than “ mere cabinet 
specimens ” in proof of gold-growth, allow me to add that 
I have just put under a water-tap an almost forgotten mass 
of inegular white quartz crystals, weighing (bv guess) half 
a hundredweight or more. This big stone, on “ showing 
specks of gold,'5 was taken out of a mountain-wall in 
Merionethshire in 1862 or 1863. It has been in my 
possession ever since; always, somehow, in the way; 
kicked against very often, and as often at the disposition 
of anybody for the taking. But “ things change their 
titles as our manners turn.” It is no more to be unnoticed 
upon a floor. It now shows a number of very beautiful 
leaf-like and other silver-gold growths, and must be hence¬ 
forth duly respedted under a glass case. A rare find this 
in my favour. Mr. Collins will recolledt, perhaps, seeing 
it last year, when it was only “ specked with gold.” I 
wish he could see it now. Every atom of his unbelief-as 
to gold-growth (if any remain) would evaporate very 
quickly. “ I s’pedts I grovv’d,” said Topsy. I suspedt 
that gold grows too ; for “ increased bulk and weight,” by 
this discovery, have now been amply proved bevond all 
further questioning. 

The extreme limit, as to time, of this eledtrum-growth 
is a year or thereabouts. My belief is that the proceeding 
was a very rapid one. Why not? Moss copper and 
argentite show rapid growth. Chemists witness rapid 
crystallisation very commonly.. Without anticipating my 
promised communication on mineral-growths as I have 
myself observed them, I will add another heavy fact which 
1 have also noticed to day. A lump of amorphous quartz, 
weighing (by guess) 20 to 25 lbs., negledted, as its com¬ 
panion lump above mentioned. This lump when I got it 
in 1862, and when I last looked at it in 1876, had hundreds 
of specks of gold upon it. Upon washing it just now I 
discovered to my surprise that at least half of the specks 
had disappeared by dropping off; but, by way of compen¬ 
sation, upon this stone, also, there is now a crop of 
beautiful silver-gold growths, thus making it very far more 
interesting than it was before. (Query. Would eledtrum- 
coin sprout in any such way in hard times ?)—I am, &c., 

T. A. Readwin. 
Tuebrook, Liverpool, April 16, 1877. 

BLOWPIPE TESTS FOR BORIC ACID. 

To the Editor of the Chemical News. 

Sir,—Dr. Foster has drawn my attention to a letter in the 
Chemical News (vol. xxxv., page 143) in the following 
terms :—“ Hutchings writes to the Chemical News that 
your test for boric acid is useless.” On referring to this 
letter, however, I find that Mr. Hutchings has neither 
treated me so discourteously,nor the subject so dogmatically, 
as the above expression implies, and I would therefore ask 
the favour of some of your valuable space to reply to his 
remarks. 

In the first place, it must be remembered that my pro¬ 
posed test for boric acid is only recommended (“ Pyrology,” 
page 191) as a pis alter, in these words—“The following 
method is not so pretty or effe&ive as that invented by the 
late Dr. Turner;” and, in fadt, I brought it forward chiefly 
on account of the difficulty a travelling pyrologist might 
experience in obtaining potassium acid sulphate in “ the 
jungle,” whereas “ blue vitriol” is common in most bazaars. 

Alter reading Mr. Hutchings’s letter I repeated my ex¬ 
periments, which are given below in detal, and I think the 
reason Mr. Hutchings has failed to obtain satisfa&ory 
results is the deficiency of heat employed by him, while I 
have nowhere recommended the use of a Bunsen burner. 
The mass made on thic kplatinum wire should be held square 
against the point of the blue pyrocone till nearly white hot, 
and then gently moved up against the blast. There should 
be two rings on the wire in order to hold two assays for 

the purpose of comparison, one supporting a substance 
containing boric acid, as black tourmaline. 

(1.) Made a paste with copper sulphate solution and 
eggshell powder, and heated as above directed: there was 
a greenish tinge to the orange flame, which I got rid of by 
moistening the paste with a little soda dissolved in water. 

(2.) Ground up mass (1) on an agate slab with a drop 
°f water and some powdered zoisite, and heated as above 
diredbed : only an orange flame. 

(3.) Ground up mass (2) with some powdered tourma¬ 
line and a drop of water, treating it afterwards as above 
diretffed. The surface of the assay fused, and a bluish 
green colour made its appearance in the flame, faint at 
first, but increasing in depth proportionately with the in¬ 
crease of temperature and duration of treatment. 

, * quite admit that the test is far from satisfactory, espe¬ 
cially as the operator begins with a green flame, caused 
apparently by the reduction of the copper sulphate on the 
platinum wire, which should be kept scrupulously covered 
by the paste; but I altogether deny that it is “ useless,” 
and I shall be happy to show that it is not so to Dr. Foster 
or Mr. Hutchings, if either of those gentlemen will do me 
the favour to call and witness my experiments. I have 
devised, however, a far more reliable test for small pro¬ 
portions of boric acid, and one, moreover, with quantitative 
results, having nothing to do with the colour of the flame, 
but I am not at liberty to mention this at present, as it 
forms one of a series of papers on pyrological quantitative 
analysis in course of preparation for the Royal Society.— 
I am, &c., 

W. A. Ross. 
London, April 28, 1877. 

SEPARATING NICKEL FROM ORES 
CONTAINING IRON. 

To the Editor of the Chemical News. 
Sir,—Considerable difficulty having been met with in se¬ 
parating nickel from ores containing a large quantity of 
iron, the following method was adopted:—The ore was 
dissolved in aqua regia, the silica separated ; to the filtrate 
ammonia was added in excess, the precipitate of oxide of 
iron well stirred, filtered, and washed with ammoniacal 
water; the iron re-dissolved with hydrochloric acid, re¬ 
precipitated with excess of ammonia, and treated as 
before. The two solutions were added together, and 
boiled to expel excess of ammonia; solution of potassa 
hydrate was then added, and the solution heated till am¬ 
monia was no longer given off, the solution filtered, the 
precipitate well washed with hot water, re-dissolved in 
acid and re-precipitated by potash, washed, dried, ignited, 
and weighed in the usual manner. Care must be taken 
that no copper is present during the operation. By this 
method better results were obtained than by the usual 
way.—I am, &c. 

A. Thomas, F.C.S. 
Adelaide, South Australia. 

Royal Institution of Great Britain.—At the Annual 
Meeting on the 1st inst. the Report of the Committee of 
Visitors for the year 1876, testifying to the continued 
prosperity and efficient management of the Institution, 
was read and adopted. The real and funded property 
now amounts to above £84,000 entirely derived from the 
contributions and Donations of the Members. Seventy- 
two new Members paid their admission fees in 1876. 
Sixty-three ledtures and nineteen evening Discourses were 
delivered in 1876. The books and pamphlets presented 
in 1876 amounted to about 164 volumes, making, with 
those purchased by the Managers, a total of 394 volumes 
added to the Library in the year, exclusive of periodicals. 
Thanks were voted to the President, Treasurer, and 
Secretary, to the Committees of Managers and Visitors, 
and to the Professors, for their services to the Institution 
during the past year. The Officers for the ensuing year 
were elected. 
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Comptes Rcttdus Hebdomadaires des Stances, de VAcademie 
des Sciences. No. 15, April 9, 1877. 

Some of the Fundamental Data of Thermo-Che¬ 
mistry.—M. Berthelot.—A re-determination of the heat 
of formation of sulphurous acid and of the compounds 
formed by bromine and iodine both with hydrogen and 
oxygen. 

Substitution of Chlorophyl for the Salts of Copper 
Ordinarily Employed in the Preparation and Pre- 
sevation of Green Fruits and Vegetables.—M. A. 
Guillemare.—The use of copper salts in the preservation 
of fruits and vegetables by the “ Appert ” process is here 
spoken of as perfectly legitimate, but chlorophy is recom¬ 
mended as an improvement. 

New Method of Manufacturing Sulphides, Car¬ 
bonates, and Alkaline Sulpho-carbonates.—M. C. 
Vincent.—If we dissolve an equivalent of sulphate of 
potassa in boiling water and gradually drop into it, whilst 
continually stirring, sulphide of barium in quantity suffi¬ 
cient to furnish an equivalent of real sulphide we obtain 
a solution containing an equivalent of sulphide of potas¬ 
sium, whilst the sulphate of baryta formed is precipitated 
and may be removed by filtration. If the quantities are 
corre&ly proportioned neither sulphide of barium nor sul¬ 
phate of potassa remains in solution. If we take the 
liquid thus obtained in place of water to dissolve a fresh 
quantity of sulphate of potassa, we may thus by a new 
addition of sulphide of potassium obtain a more concen¬ 
trated solution of potassium sulphide. This solution, if 
treated with carbonic acid, yields carbonate of potassa, 
which remains in solution, while the sulphur is evolved in 
the state of sulphuretted hydrogen. If the solution of 
sulphide of potassium is agitated in a closed vessel with 
bisulphide of carbon, and heated to about 50° sulpho-car- 
bonate is obtained containing 15 per cent of bisulphide of 
carbon. 

Modification to be Introduced into the Use of 
Ele&ricity in the Production of Galvanic Deposits 
and of Chemical Decompositions.—M. Arn. Thenard. 
—All who are acquainted with eledro-magnetic machines 
know that the maximum of effect produced corresponds 
with the moment where the current is best closed, and 
the minimum with that when it is most open. The 
author was led to think that electrolysis might derive ad¬ 
vantage from this principle. Hitherto, when desirous of 
effecting a metallic deposition or a chemical decomposition 
a single bath has been used, into which were plunged two 
anodes more or less closely approximating. That is to 
say we have placed ourselves in conditions approaching 
those of the least electric resistance and the maximum of 
effort. The author has therefore multiplied the baths, 
taking care to connect their anodes as is done with the 
elements of a battery arranged for tension. The result 
was that the totality of metal deposited increased with 
the number of baths. 

New Method for Establishing the Volume-Equiva¬ 
lent of Vapourisable Substances.—M. L. Troost.— 
The author finds, in opposition to the view of Naumann, 
t at hydrate of chloral may exist in the state of vapour 
at 78 and at 100 , and that consequently its volume- 
equivalent corresponds to 8 volumes. 

Oxidation of Metallic Sulphides.—MM. Ph. de Cler¬ 
mont and H. Guiot. The authors have studied metallic 
sulphides to ascertain if others beside the sulphide of 
manganese are liable to violent oxidation if compressed 
and powdered whilst still moist. With ferrous sulphide a 
rise of temperature was experienced, and with sulphide o ' 

Chemical News 
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nickel the heat increased from 150 to 6o°. With the sul¬ 
phides of cobalt, copper, and zinc the oxidation is not 
rapid enough to give rise to the evolution of heat. 

Decomposition of Organic Liquids by the Elecftric 
Spark with the Production of Fundamental Carbides 
of Hydrogen.—M. P. Truchot.—The author has obtained 
acetylen, ethylen, and formen, the latter probably mixed 
with a certain quantity of hydride of methylen. 

Bulletin de la Socicte d'Encouragement pour VIndustrie 
Nationale. No. 39, March, 1877. 

Presence of Selenium in Refined Silver.—M. H. 
Debray.—It has often been found that ingots of silver of 
so high a standard of purity as 998 to 990-ioooths are 
very ill suited for the preparation of industrial alloys. 
The bad quality of this silver appears most striking in 
the alloy 950-ioooth (first standard). The bars or plates 
are blistery, and when worked they display surfaces co¬ 
vered with greyish points which do not readily disappear 
on polishing, and which always reappear under the gilding. 
During the fusion of the metals silver and copper, which 
form the alloy, a brisk ebullition is produced with projec¬ 
tion of particles, even when working, as is customary, 
under a stratum of carbon. These peculiarities are due 
not to sulphur, of which not a trace is present, but to se¬ 
lenium. To detett this body in the silver we dissolve 
100 grms. in hot nitric acid, at 340 Baume. The trace of 
gold present remains in the form of very dense blackish 
flocks, which are separated from the solution. This latter 
is then precipitated with hydrochloric acid and evaporated 
to dryness, and, without too much heating the acid liquid, 
it is clarified or filtered. The selenium is then found in 
the residue as selenic acid. It is boiled with a few drops 
of hydrochloric acid to convert it into selenious acid, and 
we add to the liquid thus obtained a solution of sulphurous 
acid which—especially in heat—reduces the selenious 
acid, and gives a black deposit of selenium, easily recog¬ 
nised. The source of the selenium is in the sulphuric 
acid used by the refiners in separating gold from the triple 
alloy of gold, silver, and copper. It is therefore very im¬ 
portant to rejedt samples of acid containing this impurity. 
To detedt the presence of selenium in sulphuric acid it is 
diluted with four times its volume of water, and a concen¬ 
trated solution of sulphurous acid is added to the clear 
decanted liquid. The mixture is then heated to 8o°, when 
a precipitate of finely divided selenium appears, generally 
red. 

Potash Industry. — H. Gruneberg.—An account of 
the manufacture of potash from beet-root treacle, from the 
suint of wool, and from the Stassfurt salts. 

Les Mondcs, Revue Hebdomadaire des Sciences, 
No. 15, April 12, 1877. 

Sideraphthite is the name given to a new alloy com¬ 
posed of 66 parts of iron, 23 of nickel, 4 of tungsten, 5 of 
aluminium, and 5 of copper. It is said to resist sul¬ 
phuretted hydrogen and the vegetable acids, and to be 
but slightly attacked by mineral acids. It is really more 
useful than silver, and can be prepared at less cost than 
German silver. 

Resin as a Source of Light.—M. Guillemare has 
recently exhibited lamps fed with a resin oil, which gave 
a beautiful light and produced neither smoke nor smell. 
The oil will not burn if a burning match is thrust into it. 

NOTES AND QUERIES. 

Boiler Incrustation.—I should be much obliged if you or any of 
your readers can give me information respedting “ De-Haens Pro¬ 
cess” for prevention of incrustation in boilers by use of barium 
chloride, and more especially as to when it was first introduced and 
came before the public.—T. A. 
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By Dr. A W. HOFMANN. 

(Continued from p.184.) 

Manufacture of Sulphuric Acid. By Robert Hasen- 
clever, Manager of the Stolberg Works. 

Weber has also made interesting observations on the loss 
of nitre. He showed that losses of nitric acid might 
ensue not merely from the escape of nitric oxide and 
nitrous acid, but that in presence of an excess of water 
nitrous acid is readily reduced by sulphurous acid to 
citrous oxide. Fiemyj- also found that in the gases 
enteiing the chambers nitrous acid may be reduced to 
nitrous oxide, and even to free nitrogen if the sulphurous 
acid is too hot and too concentrated. Kuhlmann reported 
on this subjedt to the jury of the Vienna Exhibition, and 
writes, at length, to Dr. Hofmann as follows + 

“ In the manufacture of sulphuric acid the behaviour of 
nitric oxide has been the subject of much investigation, 
but some points are still unexplained. The two following 
questions require an answer :— & 

In what circumstances is nitric oxide converted 
into nitrous oxide ? 

2. Is such nitrous oxide the sole product which can 
be formed on the reduction of nitric oxide by 
sulphurous acid ? 

“ In order to solve these questions it seemed advisable 
not to study the reactions in the chamber, but to submit 
the action of sulphurous acid upon nitric oxide in the 
absence of air to an accurate investigation. The two 
gases always aCt more or less upon each other, the sul¬ 
phurous acid becoming oxidised to sulphuric acid by the 
oxygen of the nitric oxide. In order to ascertain how far 
this deoxidation of the nitric oxide can be carried, 
platinum sponge was introduced, which greatly facilitates 
the reaction between gaseous bodies. Nitric oxide may 
be in this manner reduced to nitrogen with formation of 
a corresponding quantity of sulphuric acid :— 

S02 -f- NO = S03 -f- N. 

“ Even without platinum sponge this reaction takes 
place, though incompletely. Even at ordinary tempera¬ 
tures some sulphuric acid is formed, and the more the'heat 
rises the more energetic becomes the mutual reaction of 
the gases. It is possible that before the complete reduc¬ 
tion of nitric oxide to nitrogen nitrous oxide may be 
formed in the first place, but it is essential to note that 
the reduction does not come to a standstill with the 
formation of nitrous oxide. If sulphurous acid is brought 
in contaCt with nitric oxide at an elevated temperature a 
complete reduction to nitrogen occurs. In these trans¬ 
formations the temperature plays an important part. In 
sulphuric acid works care must be taken that the gases 
do not aCt upon each other at too high a temperature, and 
the decomposition of nitre in the hot gases of the kilns 
must be absolutely condemned. If Glover toweis are 
used for concentrating the chamber acid, they must be 
supplied with an acid as free as possible from nitrous 

^eI‘j^teT “ber die Entwickelung der Chemisphen IndU3tiie 
Wahrend des Letzten Jahrzehends.” 

t Fremy, Comptes Rendus, lxx., 61, 
f Private communication. 

acid ; otherwise conditions are produced resembling those 
rini-6 mtre decomP°sition just mentioned, where the re¬ 
duction goes too far.” 

the °f nitre’ with a complete absorption of 
A ‘, r°us acid> in the Gay-Lussac tower lead us to sus¬ 

pect that under certain circumstances reduction to nitrous 

mill6 ,°r "I™?611 mUSt take PIace‘ For the Practical 
will°f £ exPerience collected in the laboratory it 

still be necessary to ascertain at what degree of con¬ 
densation of the gases, and at what temperature the 
above-mentioned reduction ensues. ICuhlmann’s obser- 

uni^rln ay hrid ^00d in many cases’ but they are not universally valid, since, according to the author’s experi¬ 
ence, some works consume a minimum of nitre, although 

iJetKeCflmp0SiltlCl? 1S conduded in the sulphur kilns and 
chambers1^8 6adlng from the Pyrites furnaces to the 

W: ^of™an.n* communicated to the German Chemi- 
cal Socrnty that if sulphurous acid is conducted into sul¬ 
phuric acid, saturated with nitric acid, and of the sp. gr. 

combing mt-^ aC1J 1S reduced t0 compounds which 
combine with the concentrated sulphuric acid 
present to form the so-called chamber crystals, with- 

™Vhe APrSdAai°n aPPreciable quantities of nitrous 
oxide. A different behaviour was observed if the acid 
saturated with nitric acid has, e.g., the sp. gr. 1-5, instead 

1 7. In this case the sulphurous acid attacks the 
nitnc acid more profoundly, and there is formed a not 
unimportant quantity of nitrogen, or—which for the sul- 
phunc acid maker is practically the same thing—of nitrous 
?xidf; 1 he explanation must doubtless be sought in the 
tact that m the latter case no concentrated sulphuric acid 
is present with which the higher oxides of nitrogen mi^ht 
umte to form chamber crystals. These faCts having been 
established he sought to turn them to account in the 
manufacture of sulphuric acid as follows :_ 

In the first chamber he diminished the jet of steam in 
such a manner that only acid of sp. gr. r7 was produced, 
and he found the laboratory experiments confirmed in 
such a manner that a much smaller quantity of nitric 
acid was needful for an equal amount of sulphuric acid. 
If the precaution is observed that whenever the sp gr of 
the chamber acid incidentally falls, it is Caised a^afn’to 
i*7 by the addition of monohydrated acid, a reduction of 
the consumption of nitric acid is effected to the extent of 
1 kilo, per 100 kilos, sulphur. 

(To be continued.) 

ON THE RELATIVE COMPOSITION OF 

ULEXITE AND FRANKLANDITE. 

By Prof. HOW, 

King’s College, Windsor, Nova Scotia. 

In the Philosophical Magazine for April (p. 280) Prof, 
J* Emerson Reynolds describes a new mineral borate' 
found with ulexite at larapaca, Peru, which he name‘ 
Franklandite. I wish to point out that, in comparing the 
composition of the two minerals, the author has adopted 
the wrong formula for ulexite. In the Chemical New- 

vol. xv., p.192) I showed that the formula for ulexite 
(then called natroborocalcite, &c.), originally proposed by 
myself, but subsequently erroneously termed “ Kraut’s ’’ 
was the correct expression of the composition of the mi- 
neral. This formula, changed to the new notation, is_ 

Na20,2Ca0,5B203,i5H20, 
and it came to be designated by the name of Kraut be- 
cause this chemist preferred it to others, and among them 
doubtless to Rammelsberg’s— 

Na20,2Ca0,6B203, i8H20, 

on account of its general validity, upon comparison of the 

* P. W. Hofmann, Ber. Chem. GeselL, 1870, 5. 
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numerous analyses published especially of the:Pa»via» 
mineral “ Tiza,” &c. This formula of Rammelsbergs 
was Particularly shown by Dr. Lunge not to agree so well 
as “Kraut’s,” even with its author’s own analysis, and 
another mineral like ulexite appears to exist in the same 
deposit, having closely similar composition, as mdicated 
bv the same writer (Chem. News, vol. xv., p. 86) , but, as 
I ^mentioned in “ Contributions to Mineralogy of Nova 
Scotia ” iii. and v., (Phil. Mag., January, 1868, and April, 
fopx ’the mineral now known as ulexite occurs here in 
comparatively simple conditions, affording purer material 
for analysis than the mixture of salts frequently examined 
from Peru, and hence, no doubt, the correctness of my 

°rNow%n comparing ulexite and Franklandite, Professor 
Emerson Reynolds gives, as the empirical formula of the 

^te ’ 2Na20,2Ca0,6B203,i5H20, 

which differs from mine for ulexite, above, by having in 

excess- Na20.2B203; 

but he takes as the formula of ulexite that advanced by 
Rammelsberg, just mentioned as spec,ally shown by 

LU ?ollm^bs^hnaCt0myafo™ula. being almost universally re- 
riled as correct for ulexite (whatever the other minerals 
ceived a ay be), the difference between this mi¬ 

neral and Franklandite is not, as Prof. Emerson Reynolds 
^ivesit “that the substitution of one molecule of sodic 
oxide (Na20) for three molecules of water is capable of 
converting ulexite into Franklandite, as far as composition 
is concerned,” but that the latter differs from the former 
by containing one molecule of sodium metaborate 

(Na20.B203) in addition. 

April 21, 1877. 

THE ACTION OF ORGANIC ACIDS UPON 

MINERAL SUBSTANCES. 

By B. J. GROSJEAN. 

The description of his interesting experiments by Mr. H. 
c lolton (p. 1.4). induces me to state some of my own 

observations on the same subject. . 
Some time ago it struck me that the neutralising power 

of alkalies and alkaline earths might be advantageously 
determined *by using a known weight of dry tartaric or 
citric acid instead of a measured volume of standard sul- 
uhuric or hydrochloric acid solution. Ihe dry acid can 
he ealilv carried about in a small compass, and a novice 
in Quantitative chemistry might be trusted to weigh out 
drv'acid whereas he would be more likely to fail in using 
arid preserving a liquid standard acid. My experiments 
brnucht to light one important point, viz., that a weak 
Sol of tartaric acid afts better than a strong solution 
If tHe same weight of acid upon calcium carbonate. I 
boiled 0-5 grm. of pure precipitated calcium carbonate in 

of water; 2 grms. of tartaric acid were then added 
and the boiling continued. The above acid is more than 
two and a half times the equivalent of the calcium car- 
bonate. But little adion took place, even when I added 
nn additional 2 grms. of acid. I then evaporated the 
mixture to a syrup, but the insoluble portion was a&ually 
increased0instead^ of lessened. It then struck me that 
’"oretaler was needed, in order to dissolve the calcium 
nitrate. I therefore diluted the syrup to 150 c.c. and 
to ted the result being perfea solution and the loss of 
acidity was in accordance with theory. I then repeated 
fhe experiment with only 2 grms. of acid and added the 

1 riporf'Ps boiling after each addition, the last 
wa.-r Sd being Sc. each. The insoluble matter 
dlminUhedln amount after each addition of water, the 
diminution being accompanied by a fresh evolution of 

carbonic acid. I was obliged to add a total of 230 c.c. 
for perfect solution. It will be seen that this is 80 c.c. 
more than in the first experiment, the reason being that, 
in the first experiment I had twice as much acid present 
as in the second experiment. As I shall presently show, 
a strong solution of a large excess of acid will adt better 
than a weak solution of a small excess, although, as 
pointed out above, a weak solution is better than a strong 
solution of the same weight of acid. 

I next tried the experiment with 0’5'grm. of soft whiting, 
and with exadtly the same result. 

I then thought that if the acid were added to the car¬ 
bonate in the form of ready made solution the result might 
be different. 0*5 grm. of carbonate was boiled with 10 c.c. 
of a 20 per cent solution of the acid, but, as before, an 
insoluble residue was left, which required much water for 
solution. To prove that the insoluble matter was car¬ 
bonate coated with tartrate I washed away all the acid and 
treated the residue with hydrochloric acid. Carbonic 
acid was at once given off and the residue dissolved. The 
coating of tartrate was not removed by grinding the wet 
residue in a mortar for some minutes and again boiling 
with the acid. 

When the 0-5 grm. carbonate is added to the solution 
of 2 grms. of acid in 10 c.c. in small portions at a time, 
the mixture being kept at the boil, an insoluble tartrate is 
also produced; but it is almost entirely free from car¬ 
bonate, and, with great care, might perhaps be obtained 
quite free. 

My last and most striking experiment was with a large 
excess of acid. 0*5 grm. of carbonate was treated with 
10 c.c. of a saturated solution of tartaric acid. But little 
adtion took place in the cold, even after waiting a con¬ 
siderable time, and adding another 10 c.c. of acid. But 
when the 10 c.c. was previously diluted with 250 c.c. of 
water, everything was dissolved in one minute in the cold. 
In the former of these two mixtures the carbonate dis¬ 
solved at once on boiling, the strong solution of this large 
excess being therefore a better solvent than a solution of 
only 2 grms. in much water, provided the water in the 
latter case is less than 230 c.c. (see above, expt. 2). But, 
as shown above, in the experiment with cold acid, the 
large excess of acid ads still better when largely diluted. 

The practical rule, then, to ensure solution ofcalcium car¬ 
bonate in tartaric acid, is to use either a large excess of hot 
acid or plenty of water. No doubt Mr. Bolton’s idea of dis¬ 
criminating minerals by the way they behave with organic 
acids might be still further extended to the use of acids 
of various strengths and in different degrees of excess. 

T. B. Lavves’s Citric and Tartaric Acid Fadory, 
J Mill wall, E. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, May 3, 1877. 

Dr. J. H. Gladstone, F.R.S., President, in the Chair. 

After the announcement of visitors, the minutes of the 

previous meeting were read and confirmed. A list of pre¬ 

sents made to the library was then read by the Secretary. 

The following certificates were read for the first time; 
—J. Gardner, J. Napier, C. G. Neison, Beeby Thompson, 
and W. Webster, jun. 

Notice was given by the President that he had re¬ 
ceived a requisition, duly signed, to call an Extraordinary 
General Meeting, and it accordingly gave him great plea¬ 
sure to do so. The date of the meeting was, however, 
not stated. 

The Treasurer, Dr. Russelb, then announced that he 
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had received ^1000, free of legacy duty, from the son of 
their late fellow, Mr. Lambert, which he had placed to 
the general credit of the Society. 

The President then called on Mr. J. W. Thomas to 
read a paper “ On some Points in Gas Analysis.” The 
author, during the examination of the gases occluded in 
Bovey lignite, found, after removing the carbonic acid, an 
absorption of 1*3 to 3*8 per cent by pyrogallic acid and 
potash. As no oxygen was present he proceeded to inves¬ 
tigate the cause of this absorption. He found that pyro¬ 
gallic acid does not liberate carbonic acid from the alkaline 
carbonates; moreover, oxygen is completely absorbed, 
though slowly, by a solution of pyrogallic acid and 
potassic carbonate, provided an excess of the acid is not 
present. Oxygen is absorbed completely and rapidly by 
caustic potash and pyrogallic acid in the presence of 
potassic carbonate, if an excess of caustic potash be pre¬ 
sent. The author next investigates the formation of car¬ 
bonic oxide during the process of absorption, and finds 
that the error caused thereby can be reduced to less than 
0*5 per cent by using at least twice as much caustic pot¬ 
ash as pyrogallic acid, and agitating the tube so as to 
hasten the absorption. Nitric oxide is absorbed by a so¬ 
lution of pyrogallic acid and caustic potash : the absorp¬ 
tion is, however, not complete, owing to the formation of 
some nitrous oxide, the reaction being probably— 

N2O2 = ON2-J- o. 

Nitric oxide is slowly absorbed by pyrogallic acid and 
potassic carbonate. Of course nitric oxide and oxygen 
couid not coexist in a gaseous mixture; but if only a small 
quantity (say 3 per cent) of nitric oxide be present, it is 
difficult to determine whether the gas is oxygen or nitric 
oxide, as both would be absorbed by pyrogallic acid and 
potash. The author therefore always adopts the method 
of adding a known volume of oxygen to the mixture to be 
analysed after absorbing the carbonic acid with potash : 
any decrease of volume will be due to the presence of 
nitric oxide. In conclusion he gives the following pre¬ 
cautions :—An excess of caustic potash should always be 
preseut, and the absorption accelerated by agitation ; the 
alkaline solution of pyrogallate should be used in mode¬ 
rate excess, so as to increase the rapidity of absorption 
and prevent the formation of carbonic oxide. The absorp¬ 
tion should be complete in five to ten minutes. The best 
liquid is a saturatedsolution of caustic potash and one part 
of pyrogallic acid to five parts of water. 

The next paper was by Dr. Russell and Mr. W. 

Lapraik, on “ Experiments on the Decomposition of Nitric 
Oxide by Pyrogallate of Potash.” The nitric oxide was 
prepared by the adtion of sulphuric acid on nitrate of pot¬ 
ash and ferrous sulphate. Its purity was always tested 
by its total absorption in a solution of ferrous sulphate. 
Different volumes of gas were exposed to the adtion of 
pyrogallate of potash : it was found that 58 to 59 per cent 
of the gas was absorbed. The authors then tried the 
adtion of pyrogallate of potash fully saturated with oxy¬ 
gen : in this case 76 per cent of the nitric oxide was 
absorbed. The adtion of potash alone was now investi¬ 
gated ; 75 to 77 per cent of gas was slowly absorbed. 
The adtion was substantially the same in the cold and when 
heated, either at the ordinary pressure or in sealed tubes. 
The residual gas consisted, roughly, of 90 per cent nitrous 
oxide, 2 per cent nitric oxide, 8 per cent nitrogen. The 
adtion of water alone in sealed tubes, heated in a water- 
bath for a fortnight and remaining unopened four months, 
set up the same decomposition ; but it was not complete, 
and more nitrogen was formed. Pyrogallic acid alone has 
no adtion on either nitric or nitrous oxide, and alkaline 
pyrogallate has no adtion on nitrous oxide. The authors 
conclude by stating that the probable adtion of the alkaline 
pyrogallate is to convert the nitric oxide into half its 
volume of nitrous oxide, but that simultaneously another 
more obscure adtion occurs, either from the excess of pot¬ 
ash or from certain compounds formed by the adtion of the 
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oxygen on the pyrogallate. Pradtically, in the gases ob¬ 
tained by burning a water residue, a contradtion of volume 
on introducing alkaline pyrogallate does not prove the 
presence of oxygen. 

Mr. Thomas remarked that, by using caustic potash 
absolutely free from carbonate, he had succeeded in ob¬ 
taining the theoretical quantity 50 per cent of nitrous 
oxide, but if old alkaline pyrogallate was used a larger 
quantity of gas was absorbed. 

Dr. Russell, in reply to Mr. Neison, said the nitric 
oxide used was always tested to see whether it was com¬ 
pletely absorbed by a solution of ferrous sulphate. 

Dr. Armstrong was inclined to think that the readtion 
was not a case of simple deoxidation, but that the potassic 
hydrate played some part in the decomposition. 

After the thanks of the Society had been returned to 
the authors of the above papers, Mr. Groves read a paper, 
by Dr. Stenhouse and himself, entitled “ Contributions 
to the History of the Naphthalen Series. No. I.—Nitroso- 
(3-Naphthol.” After attempting to prepare this substance 
by Fuch’s process [Dent. Chem. Ges. Ber.t vol. viii., pp. 
625 and 1026), with results far from satisfactory, the 
authors devised the following process, which yielded good 
results:—1 part of pure /3-naphthol was dissolved in 
10 parts of boiling water, by means of 1 part by measure 
of caustic soda, sp. gr. 1*323 ; cooled, and poured into 
100 parts of water. This solution was mixed intimately 
with a liquid containing 2 parts by weight of 15 per cent 
nitrosyl-sulphate solution in 200 parts of water. After 
standing twelve to twenty hours the precipitate of crude 
nitroso-/3-naphthol was colledted on a linen filter and 
washed with cold water. This was purified, in the first 
instance, by solution in 200 times its weight of light pe¬ 
troleum, at 40°, filtering, and precipitating with an alco¬ 
holic solution of ammonia : this method of purification 
was unsatisfactory. No evidence could be obtained of the 
existence of a second isomeric nitroso-compound. Other 
solvents were equally useless for purifying the crude pro¬ 
duct. The authors finally obtained the body pure by pre¬ 
cipitation as a barium compound from a solution in dilute 
alkali: this compound, after decomposition with an excess 
of hydrochloric acid, and washing, was re-dissolved, re¬ 
precipitated, &c., a second and third time; finally, the 
nitroso-/3-naphthol was obtained pure. The yield of pure 
substance is about half the weight of the naphthol ori¬ 
ginally taken. Full details (attention to which is neces¬ 
sary to secure success) of the preparation and purification 
are given by the authors. Analysis indicated the formula 
Ci0H6(NO).OH. The hydrated substance crystallises in 
minute, brilliant, yellow needles, which lose water at a 
gentle heat, and become brown. The anhydrous com¬ 
pound obtained by crystallisation from alcohol, &c., forms 
thin orange-brown plates or short thick prisms, melting at 
109*5°. Nitroso-/3-naphthol is slightly soluble in water; 
easily in carbon disulphide, benzene, ether, acetic acid, 
and hot alcohol; and sparingly soluble in light petroleum. 
It dissolves in cold, concentrated, sulphuric acid without 
alteration, but is decomposed by heating with concentrated 
nitric acid, and it forms green compounds with the alka¬ 
lies and alkaline earths. ) By treating nitroso-^-naphthol 
carefully! with dilute nitric acid jmono-nitro-/3-naphtho 
is prepared as a pale yellow crystalline powder, or in 
orange-brown anhydrous plates : it melts at 96°. Other 
compounds are formed by the adtion of nitric acid on 
nitroso-/3-naphthol, which the authors have not yet com¬ 
pletely investigated. By treating the barium compound 
of nitroso-/3-naphthol, suspended in dilute ammonia, with 
hydrogen sulphide, for an hour, an amido-compound was 
formed: on dissolving this body in dilute sulphuric acid, and 
pouring the liquid into a 10 percent solution of potassium 
dichromate, /3-naphthaquinon separated in bright orange 
needles, melting at 96° C. Analysis gave the formula 
CIOH602. By treating this new substance with hydriodic 
acid a hydroquinon was prepared ; on boiling with nitric 
acid it is oxidised into phthalic acid. The authors point 
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out that this is the first instance of two isomeric quinons 
(a-naphthaquinon, which is readily volatile, having already 
been prepared by Groves) derived from the same hydro¬ 
carbon. 

After a few remarks by Dr. Armstrong, on the consti¬ 
tution of the above substances, the following paper was 
read :—On Asbestos Cardboard, and its Uses in the Labor- 

. atory,” by W. N. PIartley. This substance, specimens 
of which were exhibited about three-sixteenths to one- 
eighth of an inch thick, resembles greyish cardboard, but 
has a soapy feel, like steatite ; it can be used for making 
cruc'ble-supports, sand-baths, muffles, retort-supports, 
&c.; it can be cut with cork-borers or scissors ; by moist¬ 
ening with water it can be moulded to any shape. After 
moistening it should be gradually dried and ignited, to 
get rid of organic matter. It stands the ordinary wear 
and tear of the laboratory well. It is formed principally 
of asbestos fibres. 

Mr. Hartley, in reply to various questions, stated it 
could be obtained from the manufactory, 31, St. Vincent 
Place, Glasgow, at 4s. a pound. 

After a vote of thanks to Mr. Hartley for bringing this 
substance to the notice of the Fellows, the Society ad¬ 
journed to May 17th, when the following papers will be 
read :—M. M. P. Muir and S. Suguira, “ On a Slight Mo¬ 
dification of Hofmann’s Vapour-Density Apparatus ; ” 
J. W. Mallet, “ Note on the F'luid contained in a Cavitv 
in Fluorspar;” J. B. Hannay, “Examination of Sub¬ 
stances by the Time Method;” W. Ramsay, “ On the 
Dehydration of Hydrates ; ” M. M. P. Muir, “ On certain 
Bismuth Compounds,” Part VI.; J. Philippson, “ Theory 
of the Luminous and Non-Luminous Flame.” 

MANCHESTER LITERARY AND PHILOSOPHICAL 

SOCIETY. 

Ordinary Meeting, March 20, 1877. 

E. W. Binney, F.R.S., F.G.S., President, in the Chair. 

Steel . 

Grammes. 

Iron .. .. .. .. 27*37 
Copper (best selected).. . . 12*96 

,, (rough cake) .. •• i3'85 
Zinc . 
Galvanised iron .. 
Block tin . i‘45 
Stream tin . i*45 
Lead (virgin). 

,, (common) 

“ On the Action of Sea-Water upon Lead and Copperf by 
William H. Watson, F.C.S., communicated by Dr. R. 
Angus Smith, F.R.S. 

While numerous experiments have been made and 
published from time to time as to the action of distilled 
water and various saline solutions upon lead and copper, 
so far as I know very few have been published as to the 
adtion of sea-water upon them, hence my concluding to 
record the following :— 

The only published researches I have been able to find 
bearing upon this question are those by Dr. Crace-Calvert 
and R. Johnson, “ On the Adtion of Sea-Water upon Cer¬ 
tain Metals and Alloys (Proc. Manchester Lit. and Phil. 
Soc.), and later those by Kaiser, “ On the Adtion of Sea- 
Water on Lead ” (Arch. Pharm. (3), vi., 405), from which 
he says that after exposing strips of lead to sea-water for 
four days no lead could be detedted in the water. He, 
however, does not mention the quantity of metal or the 
quantity of water used in the experiment, neither does he 
mention the method of testing. 

- The experiments of Calvert and Johnson were condudted 
as follows :—20 square centimetres of each metal, cleaned 
with great care, were taken and placed in separate glass 
ves els, immersed in equal volumes of sea-water. After 
one month the plates were taken out, and any compounds 
that had adhered to the surface carefully removed ; the 
plates were then dried and re-weighed—the loss being 
estimated and taken as the quantity of lead dissolved. To 
render the results obtained of more practical value, calcu¬ 
lations were made, and the following table constructed by 
them, showing the amount of each metal dissolved by 
100 litres of sea-water by aCting upon one square metre of 
each metal:— 

With regard to these experiments we notice that the 
method adopted for the determination of the amount of 
metal dissolved was faulty—one by which small quantities 
could not be with certainty detedted. This fadt, although 
taking from the results some of their scientific value, does 
not deprive them of mu>.h pradtical interest. 

The colorimetric method, based upon the depth of 
colour produced with lead or copper on addition of am¬ 
monium sulphide, being capable of detedting exceedingly 
minute-quantities of these metals in solution, was that 
adopted in the experiments about to be described, so that 
I am able to speak of the minute variations in the quan¬ 
tity of metal dissolved according to the length of time 
during which it was exposed to the water, and the results 
of my experiments show that the adtion of sea-water upon 
lead and copper is exerted chiefly during the first few 
days of exposure, also—which appeared at first somewhat 
remarkable—that the quantity of metal in solution, after 
reaching its jnaximum, decreases when the metal is still 
exposed in the water. 

The method of procedure may be described as follows:— 
Thin foil of lead and copper was used, cut into pieces two 
inches square, and thus exposing eight square inches of 
surface. In the instance of the copper-foil it was effec¬ 
tually cleaned by immersing for a sufficient time in 
moderately dilute nitric acid, and afterwards washing in 
water. The lead was cleaned and made perfectly bright 
by rapidly rubbing with the back of a knife. The pieces 
were cleaned shortly before being immersed in the sea¬ 
water, and until ready for such immersion were kept 
covered by pure water. The quantities of sea-water 
(2000 grain measures in each instance) were poured into 
beakers, and one of the pieces of foil, copper, or lead as 
the case might be, was dropped into each. The beakers 
were then placed in a room above the laboratory, where 
they were covered by pieces of porous paper. The foil 
was occasionally moved about during the exposure. 

I. Lead.—Even after the longest exposure—thirty-two 
days—no insoluble compound was suspended in the water 
or precipitated to the bottom of the beaker, but the sur¬ 
face of the foil was slightly coated with a deposit; it was 
tarnished. The standard solution of lead from which the 
comparison solutions were constructed was prepared by 
dissolving one grain of the lead foil in as small a quantity 
of nitric acid as possible and diluting with water to 
2000 measures; each 100 measures being then equal to 
0-05 of a grain of lead. The following results were ob¬ 
tained :— 

Days Exposed. 

4. 
7. 

14.. .... .. 

32 (experiment 1) 
32 (experiment 2) 

Lead in Water. 

0*000862509 grs. 
0*001207500 ,, 
0*001380000 ,, 
0*000938750 ,, 
0*000862500 ,, 

These results show that from the fourteenth day of ex¬ 
posure to the thirty-second the quantity of lead in solution 
diminished (according to experiment 2) from 0*00138 to 
0*0008625 of a grain, a quantity exceedingly small, but 
sufficient to distinctly show a diminution, and easily 
detected by the method adopted, in the quantity of water 
used—2000 grains. 

I should explain that the determinations as above were 
made upon the contents of separate beakers, and in each 



c"May“t, ”?7WS' \ -d cfe'cw °f Sea~ Water upon Lead and Copper. 

case on the day the lead foil was removed from the water, 
so that they were not all made on the same occasion. I 
felt it desirable to execute a fresh series of experiments 
in order to prove the accuracy, or otherwise, of the con¬ 
clusion with regard to the amount of lead in solution 
diminishing on the foil and water being exposed for a 
lengthened period. Beakers were prepared with water 
and lead foil (sea-water of course) and exposed; but in¬ 
stead of determining the quantity of lead in solution, the 
lead foil was removed after the same lapse of time as in 
the former experiments just described, namely, after 4, 7, 
14, and 32 days’ exposure respectively, but the water from 
each exposure was kept, and the whole of the water 
samples tested with ammonium sulphide at the same time, 
and thus by comparing the several depths of colour pro¬ 
duced by the various samples comparative results were 
obtained; these confirming the former ones and support¬ 
ing the conclusion that the amount of lead in solution in 
the water diminishes on prolonged exposure along with 
the metallic surface. The same fad may be applied in 
the case of copper, as will be presently shown. 

The adion of sea-water upon lead is very slight, and by 
another experiment (by immersing in a fresh portion of 
sea-water a piece of lead foil used in the former experi¬ 
ments which had become tarnished, and testing the 
water after some days’ exposure) it appears that no per¬ 
ceptible aCtion is exerted by sea-water upon such tarnished 
metal. 

II. Copper.—The experiments about to be described 
were conducted similarly to those on lead, and, therefore, 
upon that point I need not dwell. By the aCtion of the 
sea-water upon the copper a green deposit insoluble in 
water (or nearly so), but exceedingly soluble in dilute 
acids, was formed, and this contained, as will be pres¬ 
ently shown, the chief portion of the copper dissolved. 
This deposit was somewhat rapidly formed at the com¬ 
mencement of the exposure (some being observed at the 
bottoms of the beakers even after only twelve hours’ 
exposure) ; but, after a time, this green compound ap¬ 
parently ceased to form, giving place to a thin but not 
easily removable covering of a bronze colour on the sur¬ 
face of the foil, on which the water ceased to a Cl; on 
removing this tarnished foil, however, to some fresh 
sea-water, aCtion again commenced, resulting, as before, 
in the formation of a green-coloured deposit. So as to 
find whether the bronze covering given to the copper by 
the sea-water prevented or not the aCtion of other waters 
upon the copper, one of the pieces of tarnished foil was 
immersed in 2000 grain measures of soft river-water, and 
into a similar quantity of the same water a piece of bright 
copper foil of the same size was placed. After the expira¬ 
tion of five days the water was examined. It had aCted 
considerably upon the bright copper, but only-slightly on 
the tarnished—the copper dissolved in one case being 
about half as much as in the other. The tarnished sur¬ 
face, then, does not prevent totally the aCtion of soft water 
upon the copper ; or the tarnish is itself aCted upon. 

Before testing, in each case the green compound was 
separated from the water, so that the amount of copper 
might be determined in each separately. The following 
results were obtained :— 

(a) Copper in solution in the water. 

Days Exposed. Copper. 

4.0-00675 of a grain. 
7.0-00350 
14.0-00300 ,, 
32.0-00300 ,, 

Here we have an instance of the copper dissolved 
reaching its maximum, then between the fourth day and 
the seventh day diminishing from 0-00675 to 0-00350 ; but, 
as will be seen below, the green compound continued to 
form. 

(b) Copper in the green deposit : — 
In order to determine the amount of copper in the com- 
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pound, it was dissolved in a very small quantity of dilute 
nitiic acid, and the solution thus obtained diluted with 
water to 4000 measures. 100 measures of this solution 
were then taken and diluted to 1000 measures, to which 
ammonium sulphide was added, and the tint compared 
with that produced similarly in a standard copper solu¬ 
tion—the results thus obtained being multiplied by 40 
furnish the quantity of copper in the whole of the deposit 
as follows :—■ 

Days Exposed. Copper. 

4 .. ..0*200 of a grain. 
7  0-320 „ 

J4 .0-360 „ 
32  0-370 

Adding the quantities of copper'foun 1 in solution in the 
water to those found in the deposit, we obtain the follow¬ 
ing numbers :— 

Days Exposed. Copper. 

4.0-20675 of a grain. 
7.0-32350 
14.0-36300 „ 
32 .. .. :. .. 0-37000 ,, 

As to the green deposit, I found it to consist chiefly of a 
chloride of copper, but I am at present unable to say what 
particular chloride, and as to its formation, I may add 
that by keeping copper-foil immersed in a solution of 
sodium chloride containing 53 grains in 2000 of water 
(about the quantity present in sea-water), no such deposit 
is formed, neither is it formed when copper-foil is kept 
immersed for some time in a solution of magnesium 
chloride. 

Having made calculations from results given above, I 
append tables showing the adtion of one gallon (70,000 
grains) of sea-water upon 280 square inches of each metal 

The quantities are expressed in grains. 

I.- -Lead. 
Days Eposed. Lead in Solution. 

4. 

7. 
14. .. .. 0-04830000 

32 (expt. 1) .. .. .. 0-03285625 

32 (expt. 2) . . 

II.- ■Copper. 

Days Exposed. SofuZn* 
Copper in Total Copper 
Deposit Dissolved. 

4 . . 0-28625 7-00 7*23625 

7 .. 0-12250 11-20 11-32250 

14 .. 0-10500 12-60 12-70500 

32 . . 0-10500 12-95 I3'°5500 

Braystones, near Whitehaven, 
March 14, 1877. 

March 17, 1877. 

Postscript—Since writing my paper, dated March 14, 

I have read in the Chemical News (of yesterday’s date, 
March 16, p. no) a paper by Mr. M. M. Pattison Muir, 
“ On the Adtion of Water and Dilute Saline Solutions 
upon Lead ” (read before the Manchester Literary and 
Philosophical Society, Feb. 6). I find from this that’he 
has observed, while experimenting on the adtion of solu¬ 
tions of potassium carbonate, potassium nitrate, and am¬ 
monium nitrate upon lead, that the quantity of lead in 
solution decreases after a certain point has been reached. 
This is similar to the results obtained by me in the case 
of sea-water. As will be observed, my experiments also 
show that this peculiar fadt applies in the instance of the 
adtion of sea-wat^r upon copper. In the experiments with 
sea-water, however, the results mentioned could not be 
due to the same salts as used by Mr. Muir, as sea-water 
does not contain them. 
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AKADEMIE DER WISSENSCHAFTEN, VIENNA. 

E. Lippmann and J. Hawliczek, “Artificial Oil of 
Almonds." By changing the artificial oil of almonds 
obtained from the oxidation of C6H5CHC12 into benzyliden 
chloride, as well as by the oxidation products, and deter¬ 
mination of the specific density, it is shown to be physi¬ 
cally and chemically identical with the natural produd. 

E. Lippmann and J. Hawliczek, “ Nitro-benzoyl." By 
the adion of HNOs and H2S04 on oil of almonds the 
authors obtain, besides meta-nitro-benzoic aldehyd, the 
compound C7H5(N02)0 in the form of a heavy oil. It is 
insoluble in water, possesses a high specific gravity, does 
not combine with the acid sulphites of the alkaline metals, 
and by oxidation yields benzoic acid and nitric acid. In 
strudure and deportment it is analogous to chloro-, bromo-, 
and iodo-benzoyl. 

J. Blank, “Experiments on the Thermo-conductive 
Powers of N, N02, and NH3. The results with N and 
N02 coincide with the theoretical dedudions of Boltz¬ 
mann. For mixtures of NO and N02 the law of arithme¬ 
tical means applies. With NH3 much lower figures were 
obtained than those deduced from Boltzmann’s or even 
Maxwell’s formulae. 

M. Herez, “ Behaviour of some Ketons towards Oxi¬ 
dising Agents." The results of a large number of experi¬ 
ments on different ketons of the fatty series, with a variety 
of oxidising agents, show the corredness of Popoff’s law, 
viz., that the alcohol radical containing the least amount 
of carbon remains joined to CO and forms one acid, while 
the radical containing the largest amount of carbon is oxi¬ 
dised to the second acid. Oxidation is, however, not con¬ 
fined to the formation of the two acids. In all cases C02 
was formed, and lower homologues were present in small 
quantities. The author finds that all fatty acids are oxi¬ 
dised to a certain degree by sulphuric acid and potassium 
bichromate, contrary to the statement of Thorpe and 
Chapman. 

G. Niedrist, “ Action of Water on the Halogen Com¬ 
pounds of Alcohol Radicals." Compounds with ethyl, 
isopropyl, and isobutyl are easily decomposed at ioo° to 120°, 
forming the corresponding alcohols and hydrogen acids. 
Amyl chloride is attacked with difficulty, and amyl iodide 
is scarcely affeded. At 150° ethylen-bromide undergoes 
the following decomposition, attended with a slight forma¬ 

tion of aldehyd:—C2H4Br2 + 2H20 = C2H4(0H)2 + 2BrH. 
F. Zeidler, “ Behaviour of various Amy lens towards 

Oxidising Agents." Iheamylen obtained lrom optically 
inactive amyl alcohol with ZnCl2 yields carbonic, formic, 
acetic, propionic, butyric, oxalic, and succinic acids. That 
obtained by the adion of alcoholic soda on amyl iodide 
prepared from optically inactive amyl alcohol yields car¬ 
bonic, acetic, propionic, butyric, oxalic, and succinic acids. 
The amylen prepared by the adion of phosphorus pent- 
oxide on ethyl-amyl-ether gives carbonic, formic, acetic, 
propionic, and oxalic acids. 
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P. Latschinoff, “ Oxidation of Cholesterin." By the 
adlion of KMn04 on this substance the author obtains 
two monobasic acids, cholestenic acid, C25H4004, and 
oxycholestenic acid, C25H40O5, and the dibasic dioxy- 
cholestenic acid, C23H4006. I hey are all soluble in am¬ 
monia, and yield amorphous salts with all metals except 
the alkalies. The author is led to adopt for cholesterin 
the formula C25 H420[(C5H8)5H20]. 

F. Beilstein and A. Kurbatoff, “ Substitution Deri¬ 
vatives of Benzene" These chloro- and mtro-derivatives 
have been already described (Chemical News, vol.xxxv 
page 105.) 

. ?. Krestownikoff, “ On Iso-succinic Acid." In oppo¬ 
sition to the statement of Byk, it is found that this acid 

is not produced by the adion of potassium cyanide on 
chloro-propionic ether in alcohol. The readion yields 
instead ladic acid and a new polymer of acrylic acid. 
The silver salt of iso-succinic acid is precipitated from the 
concentrated solution of the ammonium salt as a heavy 
granular mass. On the addition of water it is suddenly 
dissolved, and then immediately re-precipitated in the 
form of needle-like crystals. An attempt to obtain methyl- 
ethyl-acetic acid by the decomposition of ethyl-iso¬ 
succinate at a high temperature failed, the ether remaining 
unchanged at the boiling-point of mercury. 

H. Kanetnikoff, “ Action of Oxalate of Silver on the 
Bromides of the Olefines." The bromides of ethylen and 
propylen ad in a similar manner to their homologues, the 
readion producing instead of oxalic ethers, silver, bromine, 
carbonic acid, and ethylen or proplyen. 

C. Cech and P. Schwebel, “ New Formation of Iso¬ 
cyan-phenyl." The adion of a dilute solution of caustic 
soda on dichloro-acetate of aniline yields hydrochloric 
acid, formic acid, and iso-cyan-phenyl. 

NOTICES OF BOOKS. 

The Composition and Character of the Water Supplied to 
London during 1876. By C. M. Tidy, M.B., F.C.S. 
London : Wertheimer, Lea, and Co. 

The London water-supply undergoes abundant supervision • 
Major Bolton examines and reports on behalf of Govern' 
ment. Parenthetically, and from an absolutely impersonal 
point of view, we must pronounce it strange that chemical 
and sanitary questions, such as the purity of a water- 
supply and the efficiency of methods of sewage treatment, 
should be referred, not to chemists or to medical pradi- 
tioners, but to engineers, whether Royal or Civil. 

From time to time, also, we have Dr. Frankland’s re¬ 
ports on the quality of the Metropolitan waters, and now 
comes Dr. Tidy’s memoir on the same important subjed, 
as laid before the Society of Medical Officers of Health. 
The report of the last named gentleman may fairly be pro¬ 
nounced reassuring. The average amount of organic am¬ 
monia—by what method determined it does not appear— 
ranges in the waters delivered by the respedive companies 
from o’oo2 grain per gallon in the Kent to 0*007 in the 
West Middlesex, Southwark and Vauxhall, and Chelsea. 
The hardness before and after boiling varies little respec¬ 
tively from 14*0 and 3*0, save in case of the Kent, where 
the figures are 19*38 and 5*12. Whether we could by any 
pradicable means produce a supply of waterwhich, by the 
time it reached the consumer, would be of a decidedly 
better quality is very doubtful. Nor have we any warrant 
for supposing that the absence, or even the very great re- 
dudion, of the lime salts would be an advantage. Pure 
hydrogen oxide is a liquid which nature does not provide 
for us. 

The waste of water at the present time is pronounced 
very great, “ inasmuch as the quantity delivered on the 
intermittent system still in use in London is largely in ex¬ 
cess of the quantity delivered in large provincial cities in 
which the system of constant service obtains.” We 
believe that the intermittent system prevails wherever the 
water-supply has been committed to the tender mercies of 
a company, whilst constant service is the rule where the 
ratepayers take the matter into their own hands. 

As regards the London water, Dr. Tidy expresses him¬ 
self convinced that, “ from a medical point of view, no 
substantial objedion can be urged against its wholesome¬ 
ness for dietetic and culinary purposes.” 

Bulletin of the Bussey Institution. Vol. II., Part 1. 
Boston : John Allyn. 

This issue contains an interesting memoir by Prof. F. H. 
Storer on the amounts of potash and of phosphoric acid pre- 
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sent in several kinds of rocks. A specimen of granite 
from the south shore of Henshaw Pond, Leicester, Mass., 
was found to contain 7*434 per cent of potash and 1*191 
per cent of phosphoric acid. Even sand yielded these two 
important constituents in relatively large amount. The 
idea that sand consists merely of quartz is declared false, 
and is very justly said to have given rise to many erroneous 
conclusions, both as to the comparative fertility of sandy 
sous ; with regard to what is required by different kinds 
of plants from the soils that suppoit them; and, in general, 
as what constitutes the food of plants. 

The same chemist has investigated the value of leather- 
wast® as a manure. In its crude state it is absolutely 
worthless as a manure, but by roasting, some of the nitro¬ 
gen is rendered assimilable, and a slight beneficial effedt 
is produced. The author does not mention any experi¬ 
ments upon steamed leather, an article used by some 
English manure manufacturers as a source of nitrogen, 
nor upon leather treated with acids. 

Third Report to the Sydney City and Suburban Sewage 
and Health Board upon the Quality of the Sydney City 
and Suburban Water Supply. By Prof. A. Liversidge, 
of the University, Sydney. 

An examination of the water supplied to the City of 
Sydney, and of that found in certain pools and swamps in 
the immediate neighbourhood, and apparently used for 
domestic consumption. It appears from the analyses that 
contamination of a more formidable kind than decaying 
vegetable matter is making its appearance, so that there 
is good cause for the increased attention which the 
authorities are now evidently bestowing upon sanitary 
matters. The city water supply, as taken from dam No. 1, 
contained 0*05 part per million of free ammonia and 0*15 
of albuminoid, but when freed from suspended matter these 
numbers were reduced respectively to 0*04 and 0*06. In 
the important item of albuminoid ammonia, therefore, the 
Sydney water is about equal to the New River and the 
Manchester supply. 

CORRESPONDENCE. 

DE HAENS’S PROCESS. 

To the Editor of the Chemical News. 

Sir,—In reply to your correspondent “ T. A.” in the Che¬ 
mical News (vol. xxxv., p. 188), I beg to say De Haens 
has advertised his process by means of a pamphlet, giving 
practical details for its application, and which he will no 
doubt be happy to send to any one who will write to him 
to his place at Hanover for it. 

There is nothing new in the plan. I laid the whole of 
it (with some important additions) before one of our 
principal boiler insurance companies in 1872. There is a 
difficulty arising out of the character of men employed as 
stokers ; they don’t like the additional trouble, and they 
have their own ways of making it not succeed. De 
Haens’s avowed motive is to sell his chloride of barium, 
which, however, can be more economically supplied in 
England. 

The plan as set forth in the pamphlet aims only at— 
First, separating the lime, which exists dissolved in excess 
of carbonic acid, by Clarke’s process, i.e., saturating the 
excess of C02 by lime ; and, secondly, by converting the 
sulphate of lime into chloride (muriate) by the addition of 
an equivalent quantity of chloride of barium. There is no 
attempt to separate the chloride of calcium (muriate of 
lime); it is left in the water, and he says it will be suffi¬ 
cient to blow off the boilers once in five or six weeks *, 

but probably (driven as boilers are driven in England) 
once a fortnight would be necessary.—I am, &c., 

Alfred Payne, F.C.S. 

Galen Analytical Laboratory, Wolverhampton, 
May 7,1877. 

FORMATION OF MOSS-COPPER, &c. 

To the Editor of the Chemical News. 

Sir,—Mr. Hutchings’s notes last week were very interest¬ 
ing per se\ but he has very much enhanced the interest 
to me by the presentation of some of the results of his 
experiments on redruthite and argentite. 

Having very nearly recovered from “ Nomenclature on 
the brain ” since the establishment of the Mineralogical 
Society, and, knowing that a good deal of experimental 
interest is astir amongst some of the rising chemists about 
copper-growth from redruthite and regulus, perhaps it may 
save some investigators a little time and trouble and 
disappointment if you will allow me to observe that the 
kind of copper bisulphide referred to as redruthite has a 
good many aliases, e.g., vitreous copper, Phillips ; kup- 
ferglanz, Haid., Naum.; cyprit, Glock.-, kuprein, Breith.; 
chalkosin, Betid and v. Kobell ; chalcosine, Gregg and 
Lettsom; chalcocite, Dana (in his “System”); redruthite, 
Brooke and Miller ; nicol, Percy and “ Watts’s Chem. 
Did.,” v., 78 ; copper glance, Jameson, Gmelin, Smythe, 
Bristow, Ramsay, Dana (in his ft Manual ”), and Mas- 
kelyne at the British Museum. 

I might be tempted into saying, “You pays your money 
and you takes your choice, gentlemen,” if I was not bound 
to something like consistency by my initials, and stick 
fast to the notion that I prefer copper glance as applied to 
the sulphide in question, because in that expression there 
is directness of indication, and therefore more appropriate- ' 

ness. 
Allow me a word or two on a novel mineral growth, 

which I have observed since my last note. Amongst my 
silver specimens I found a piece of argentite without any 
matrix (as it is called), three-quarters of an inch long, 
and five-eighths of an inch at its widest part. It has 
three more or less pointed portions protruding. The 
middle one has shot straight up quarter of an inch ; it is 
a flat shape, just like a horse-shoe nail with flat edges; 
one surface is perfectly smooth and bright, and grooved 
somewhat all along its length as if it had been squeezed 
from the edges. One of the outside portions with the 
same general appearance, only terminating in quite a 
sharp point, has shot up, and at about two-thirds of the 
height of the last-named it suddenly took a horizontal 
turn, and bent quite round it, hook-like ! The third ap¬ 
pears to have shot up quite straight to about the same 
height in one of the usual forms of argentite (or argentine) 
and then to have allowed an offspring to rush lovingly 
forward in touching salutation of the first-named. party ! 
These argentine graces, unconscious of beauty, are in truly 

graceful attitudes. 
Such goings-on as these (and all within a year cer¬ 

tainly) and so rudely (though naturally) ignoring the pro¬ 
prieties of civilised crystallising systems, &c., and without 
exuding native silver-growths, like old companion 
specimens, are to me an entirely new enigma. Possibly 
some of your world-wide readers may have observed 

parallel cases. » T .. • 1 tv. 
Since Mr. Hutchings wrote his letter I think 1 have 

more than half proved to him that “ formations of native 
gold, silver, and copper do sometimes take place sponta¬ 
neously, without any application of heat, steam, or 
hydrogen.” Whether I may be allowed to continue to 
call them “ growths ” or not is a matter of no importance 

whatever. ... . . 
Last Saturday we had the satisfaction of inaugurating 

the Liverpool Branch of the Mineralogical Society of 
Great Britain and Ireland, Mr. Alfred H. Mason, F.C.S., 
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President. At that meeting I read a paper on “ Metal 
Growth at Ordinary Temperature under Ordinary Condi¬ 
tions,” an abstract of which I shall do myself the pleasure 
of forwarding in a few days. 

In the meantime, however, allow me to say that I 
exhibited over 500 specimens, showing, possibly, ten 
times as many undoubtedly recent metal-growths. As to 
modes of occurrence, there were 5 examples in barytes, 
5 in bismuthine, 13 in tetradymite, 2 in calcite, 1 in fluor, 
4 in native copper, 3 in cuprite, 2 in copper pyrites (Dana’s 
chalcopyrite), 2 in covellite, 1 in erubescite (Dana’s 
bornita), 1 in tetrahedrite, 2 in native gold, 1 in leucopy- 
rite, 9 in gossan, 1 (iron growth) in magnetite, 25 in iron 
pyrites (mundic or Dana’s pyrite), 7 in marcasite, 21 in 
mispickel (Dana’s arsenopyrite), 7 in galena (Dana’s 
galenite), 1 in manganite, 6 in native silver, 7 in argen- 
tite, 1 in polybasite, 18 in blende, (Dana’s sphalerite), and 
315 in quartz! Upon rock masses were exhibited metal 
growths on chlorite, limestone, quartzite, sandstone, 
lower silurian greenstone, shale, schist, mica-schist, clay- 
slate, and mica-slate; silicon, sulphur, and arsenic ap¬ 
pearing the most prominent aCtors in these interesting 
operations.—I am, &c., 

T. A. Readwin. 
Tuebrook, Liverpool, May 7,1877. 

PS. “ Sense,” so printed in my last note, should have 
been lense. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rcndus Hcbdcnnadaires des Seances, de V Academie 
des Sciences. No. 16, April 17, 1877. 

Researches on Iodic Acid.—M. Berthelot.—In this 
paper, which is of considerable length, the author describes 
the results obtained on causing iodine to aCt upon potassa, 
when the formation of hypo-iodous and of iodic acids was 
observed. He examines then the reaction of iodic acid 
upon water and the alkalies, and compares the thermic 
formation of the oxy-salts derived from chlorine, bromine, 
and iodine, seeking to deduce new data for molecular 
mechanics. He finds that the main chemical circum¬ 
stances of the formation of the compounds of oxygen with 
the halogens agree with thermic data. 

Divisibility of the Eledtric Light.—MM. L. Denay- 
rouze and Jablochkoff. — The results obtained are the 
complete divisibility of the eleCtric light; the absolute 
fixity of this divided light; the possibility of distributing 
large, small, or medium lights in all proportions, and in 
any part of the place to be illuminated; and the suppres¬ 
sion of carbon points for small and medium lights. 

State of Salts in Solutions.—M. D. Gernez.—The 
author finds that saturated solutions of sodic sulphate, 
prepared between 250 and 30°, or below, and left to cool, 
yield supersaturated solutions like those which have been 
heated beyond 330. To prove this it is sufficient to filter 
these solutions, and colledt them in tubes recently washed 
or heated, and then cooled. We eliminate thus from the 
liquid, or from the sides of the vessel, the particles of sul¬ 
phate of soda which might provoke crystallisation. Solu¬ 
tions of sodic sulphate made at a temperature lower than 
330, and then left to evaporate in dry air, give crystals of 
a hydrate with 7HO, like those which have been raised to 
a temperature above 330. This result is obtained either 
by eliminating the accidental solid sulphate, as indicated 
above, or by raising the temperature of the saturated and 
filtered solution a few degrees, but still always keeping it 
below 330. In this manner we obtain on evaporation 

merely the hepta-hydrated salt, even with solutions made 
at low temperatures. Solutions made in the cold, e.g., 
at ii°, introduced into one of the elbows of a W-tube, 
afterwards sealed at the lamp, and heated to 20° in contact 
with anhydrous sulphate contained in the other elbow, 
give the same hepta-hydrated crystals as those heated 
beyond 350. The experiment is very decisive provided 
that the salt employed is perfectly anhydrous, and that the 
solution made in the cold does not hold any deca- 
hydrated crystals in suspension, These experiments prove 
that as regards the production of the two hydrates there is 
no difference between the solutions made below 330 and 
those which have been submitted to a higher temperature. 
We cannot, therefore, admit that the former are solutions 
of the deca-hydrated and the latter of the hepta-hydrated 
salt. 

New Series of Acid Salts.—M. A. Villiers.—The 
author has obtained a series of acid salts formed by a neu¬ 
tral acetate with acetic acid and water. Of this series 
the biacetate of potassa of M. Thomsen, the triacetate of 
soda of M. Berthelot, and the triacetate of potassa of M. 
Lescceur form parts. 

Transformation of Ordinary Pyrotartaric Acid into 
Hydrobromate of Tribromated Ethylen.—M. E. Bour- 
goin. —The author infers that there exist three substances 
of the formula C4H2Br4 ; the perbromide of acetylen re¬ 
sulting from the direCt combination of acetylen with bro¬ 
mine, and remaining liquid in a freezing mixture of salt 
and ice : the hydrobromate of tribromated ethylen, pro¬ 
bably identical with the bibromide of bibromated ethylen, 
solidifying about — 170; the hydride of tetrabromated 
ethylen, which melts at 54'5°, a crystalline body corres¬ 
ponding to succinic acid. 

Properties of Resorcin.—M. L. Calderon.—Reserved 
for insertion in full. 

Gazzetta Chhnica Italiana. 
Anno vii., 1877, Fascicolo ii. e iii. 

Elasticity of Metals at Different Temperatures.— 
G. Pisati (continued).—In the present chapter the author 
treats of elasticity of torsion in wires of iron, steel, copper, 
brass, gold, platinum, and aluminium. 

New Group of Compounds, the Seleniureas, and 
Method of Determining Selenium in such Bodies.— 
Dr. P. Spica.—The author, in order to obtain selenurea, 
sets out from seleniocyanide of potassium, which he pre¬ 
pares according to the process of Berzelius, modified by 
Crookes. He succeeds in forming two derivatives, which 
may be regarded as urea in which selenium is substituted 
for oxygen. These are mono-benzyl-selenurea = 
CsHI0N2Se, and iso-dibenzyl-selenurea = C^H^N^e. 

Relation between the Sum of the Vis Viva taken 
from the Luminous Ray by a Chlorophyllic Plant and 
the Sum of the Vis Viva obtained on the Combustion 
of the same Plant.—G. Musso.—A physico-botanical 
paper, not adapted for abstraction. 

Purification of Manganic Chloride obtained from 
the Residues of the Preparation of Chlorine with 
Hydrochloric Acid and Native Peroxide of Man¬ 
ganese.—A. Pizzi.—The author, having separated the 
liquid by filtration from undissolved oxide of manganese, 
silica, &c., placed in the liquid zinc turnings. When the 
effervescence was over, the whole was heated to a boil for 
some time. The solution, yellow at first from ferric 
chloride, began to grow colourless, and then took a faint 
rose tint. The chloride of iron, like that of nickel, is de¬ 
composed in presence of zinc, whilst the chloride of man¬ 
ganese is unaffected. Having thus eliminated the iron, 
nickel, and the gelatinous silica, we have still in solution a 
part of the silicic acid, chlorides of zinc, lead, copper, 
cobalt, barium, and calcium, which metals are found in 
pyrolusite. The liquid is decanted off from any undis,- 
solved fragments of zinc, and to the solution is added pur* 
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acetate of soda, along with some drops of acetic acid, and- 
a current of sulphuretted hydrogen is passed through the 
liquid for some time. The zinc, lead, and copper are 
thrown down as sulphides, whilst the H2S has no adtion 
on the chlorides of manganese, cobalt, barium, and cal¬ 
cium. The precipitate is thrown upon a filter and in the 
filtrate manganese and cobalt are precipitated with sul¬ 
phide of ammonium, and the liquid is filtered anew. The 
precipitate is well washed to remove all traces of barium 
and calcium chlorides, and the second precipitate (of 
manganese and cobalt) is treated with hydrochloric acid. 
The sulphide of manganese dissolves, and is then sepa¬ 
rated by filtration from the sulphide of cobalt, which re¬ 
mains untouched. 

French Association for the Advancement of 
Science.—Meeting at Clermont Ferrand, 1876.—A brief 
account of the chemical papers read. 

Critical Researches on Certain Methods for Deter¬ 
mining the Density of Vapours.—MM. Troost and 
Hautefeuille.—Taken from Comptes Rendus. 

Journal fur Praktische Chemie. 
Nos. 1 and 2, 1877. 

Composition and Properties of “ Oxidised Sulphide 
of Platinum.”—E. v. Meyer.—The heavy black powder 
obtained by the gradual oxidation of PtS2 on the air is 
found to be, according to circumstances, either PtS(0H)2 
or (PtS)20(0H)2, i.e., hydrates of the as yet unknown 
PtSO. It ads as a strong oxidising agent upon H2S, S02, 
HC1, NH3, oxalic acid, ferrous salts, alcohol, and toluol, 
but does not affect NO or N20. 

Sulphuryl Chloride and its conduct towards Alco¬ 
hols.—P. Behrens.—Equivalent quantities of ethyl alcohol 
and sulphuryl chloride ad upon each other as follows :— 

S02C12 + C2H5OH = S02.C1.0C2H5 + HC1. 

With water 'S02C1.0C2H5 gives S04HC2H5 and HC1. 
Methyl and isobutyl alcohols yield corresponding com¬ 
pounds, decomposed in a similar manner by water. All 
of these compounds give with an additional equivalent of 
an alcohol derivatives of the general type S02(0C2H5)2, 
decomposed by water into S04.H.C2H5 and C2HeO. The 
author prepared a number of mixed ethers of sulphuric 
acid in this manner, such as ethyl-methyl-sulphate, butyl- 
methyl-sulphate, &c. In the decompositions -of these 
ethers with water, it was found that the hydrocarbon con¬ 
taining the least amount of carbon was separated from 
the molecule. Thus— 

S04(CH3) (C4H9) + H20 = S04H(C4H9) + ch4o. 

The results all show that sulphuryl chloride and carbonyl 
chloride yield with alcohols perfedly analogous compounds. 

Sulpho-dicarbonic Acids.—H. Welde.—The author 
has obtained the following four ethers of this class of com¬ 
pounds Ethylic - trisulpho - dicarbonate, S(CSOC2H5)2, 
forming bright yellow crystals by the a&ion of ethylic- 
chloro-carbonate upon potassium xanthate ; and— 

(C2H4)S2(COOC2H5)2, (C2H4)S2(CSOC2H5)2, and 
(C2H4)S2(CSSC2H5)2 

by the adtion of C2H4Br2 on the series CO.SK.OC2H3, 
CS.SK.OC2H5, and CS.SK.SC2H5. The latter three are 
separated out as oils. 

Produces from the Adtion of Fuming Nitric Acid 
on Illuminating Gas.—T. Akestorides.—The author 
finds that by conducting the gas through cold fuming 
nitric acid—besides nitro-benzen, nitro-toluen, and other 
nitro compounds—considerable quantities of oxalic acid 
are formed. The presence of the latter is due to the oxi¬ 
dation of ethylen and the homologues of benzen. 

Herapathite and similar Acid Periodides.—S. M. 
Jorgensen.—The author has prepared a number of periodi- 
selenates of quinine, chinidine, cinchonine, and cinchoni- 
dine, analogous in properties to the corresponding periodo- 
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sulphates, and obtained in a similar manner by the addi" 
tion of a hot alcoholic solution of HI and I to solutions 
of the alkaloids in selenic acid. He has also prepared 
numerous compounds of this class with other acids, such 
as quinine-periodo-hydrochlorate,— 

3C20H24N2O2,5HC1,4HI,Ii0 ; 

cinchonidine-periodo-tartrate,— 

2C20H24N2O,C4H6O6,HI,I2; 

cinchonine-periodo-oxalate,— 

4C20H24N20,2C2H204,4HI,IIO ; 

cinchonidine-periodo-arsenate, 

2C20H24N20,2AsH304,HI,I4 ; 

and cinchonidine-periodo-phosphate,— 

2C20H24N20,2PH304,HI,I4. 

The optical and crystallographical properties of the various 
compounds are described very minutely.. 

Compounds of the Metallic Oxides with Glycerin. 
—J. Puls.—The author describes an extensive series of 
experiments on the solubility of various metallic oxides in 
glycerin, performed by adding aqueous solutions of me¬ 
tallic salts to mixtures of glycerin and HKO. Clear solu¬ 
tions were obtained when glycerin, ferric oxide, and 
caustic potash were in the molecular proportions of 3 : 2:1 
and 3:3:2. After a short lapse of time the ferric oxide 
is precipitated spontaneously from the solutions, and has 
passed into the colloidal state. Cupric oxide does not show 
this peculiarity. With weak solutions of glycerin the 
water appears to exert a neutralising influence upon the 
base present, which allows the solution of the oxide, but 
after a certain degree of concentration there is a fixed re¬ 
lation between the weights of glycerin and CuO dissolved. 
The author recommends the application of this fa& for 
the analytical determination of glycerin. The hydrates of 
the alkaline earths are much more soluble in glycerin than 
the oxides of the heavy metals. 

Compounds Formed by the Metals of the Tantalum 
Group, and on the New Metal Neptunium.—R. Her¬ 
mann.—The author gives in a lengthy paper the latest 
results of the researches on this group of metals, which 
he has continued during the past thirty years. He brings 
together a mass of evidence to prove the existence of the 
metal ilmenium, the discovery of which he announced a 
number of years since, and by characteristic compounds 
and reactions dispels in a great measure the doubts raised 
against the claim by Marignac’s investigations on the 
subject. The substance regarded by the latter as niobium 
is shown to have consisted of a mixture of niobium and 
ilmenium, and in one case of pure ilmenium. These two 
metals were obtained in the form of a black powder by 
heating the potassic double fluorides with K and KC1 and 
treatment with water. In this condition niobium contains 
0726 per cent hydrogen and ilmenium 0-23 per cent. By 
heating in the air niobium is changed to Nb203, and 
ilmenium to I1205. While studying the peculiarities of 
these two metals the -Author discovered in a mixture of 
columbite and ferroilmenite from Haddam, Conn., a new 
metal, to which he assigns the name Neptunium. By fusion 
of the mineral with acid potassic sulphate the hydrates of 
the metallic acids were separated out in the following 
proportions:— 

Ta203 .. .. 32*39 
Nb407 .. .. 
I1407 .. .. 
Np407 .. .. 

IOO'OO 

The separation is accomplished as follows:—The hydrates 
are dissolved in HF1, and KF1 is added. Upon the addi¬ 
tion of 40 parts water the tantalum-potassium fluoride 
separates out entirely. By successive crystallisations the 
greater portion of the ilmenium and niobium fluorides are 
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removed, and a residual liquor is obtained, containing 
potassium-neptunium-fluoride, with small quantities of the 
niobium compound. An addition of HNaO precipitates 
amorphous sodium neptunate and crystalline sodium nio- 
bate. On account of the insolubility of the neptunate in 
boiling water it is easily separated from the niobate, and 
changed into the hydrate by fusion with acid potassium 
sulphate. Neptunium possesses the general properties of 
the other metals of the group. The hydrate is insoluble 
in mineral acids, with the exception of HF1. The solution 
of the fluoride is not precipitated with H2S. The hydrate 
of neptunic acid is neither coloured nor dissolved by 
(NH4)2S. Tantalum fluoride and neptunium fluoride both 
yield with HNaO amorphous insoluble precipitates; 
ilmenium and niobium give soluble crystalline precipitates. 
The solubility of neptunium-potassium fluoride dis¬ 
tinguishes it from tantalum-potassium fluoride. The 
atomic weight of neptunium, as afforded by the analysis 
of the double fluoride 4KFl + Np2Fl7-f-2H20, is 118. 
According to Hermann the atomic weights of the whole 
group are as followsTa, 176; Np, 118; Nb, 114-2; 
II, 104-6. The colours imparted to beads of phosphorus 
salt in the inner flame of the Bunsen lamp by the acids 
of the four metals are—Ta, colourless; Nb, blue; II, 
brown; Np, wine-yellow. The solutions of the sodium 
salts yield with tindure of gall-nuts the following charac¬ 
teristic precipitates:—Ta, light yellow; Nb, orange, 
II, brick-red ; Np, cinnamon-brown. The hydrates of the 
acids of Nb, II, and Np yield with HC1 and tin-foil deep 
blue solutions, while no colouration ensues with tantalic 
acid hydrate. 

Nos. 3, 4, and 5, 1877. 

t The Three Isomeric Oxybenzoic Acids.—A. v. d. 
Velden.—The author finds that all normal salts of salicylic 
acid are decomposed by heating as follows— 

2C6H.(OH).COOK = C6H4.(OK)COOK 4- C6H5OH-f C02 

into basic salt, phenol, and carbonic acid. The salts of the 
heavy metals form also salicylic acid, and the Ag and Cu 
salts are entirely decomposed. By thisjreadlion the°salicylic 
acid in the K, Rb, and 11 salts is changed into paroxy- 
benzoic acid. No change into the third isomeric oxy¬ 
benzoic acid was noticed. By reduction with sodium 
amalgam, salicylic acid and paroxybenzoic acids yield 
only resinous produds. Oxybenzoic acid is changed, 
however, into oxybenzyl alcohol, C6H4(OH)CH2OH. 
I his is a colourless odourless body closely resembling 
phenol in its properties, melting at 67°, and boiling at 300°. 
Various ethers and readions are described at length. 

Preparation of Hydriodic Acid.—H. Kolbe.—The 
method recommended by most text-books, of adding 
giadually 20 parts of iodine to a mixture of 15 parts of 
water and 1 part of red phosphoruses found to be entirely 
incorred. The author heats 1 part of vellow phosphorus 
with 10 parts of iodine, and, after cooling, adds 4 parts of 
water. On warming, pure hydriodic acid is given off in 
quantities. 

Adion of Sodium Mercaptide on CH3I, CH2I2, ar 
3- P* Claesson.—In each case the halogens a 

replaced by SC2H5. The resulting compounds, with tl 
exception of methyl-ethyl-sulphide, are oxidised at on< 
on coming in contad with HN03, and yield ethy 
sulphonic acid. J 

Chloro-platmates, and Quantivalence of the Ra: 
Metals of the Earth._C. F. Nilson.-The chlot 
platinates of all the metals, with the exception of tl 

'"dlfT InaCl6.5PtCl4, and the yttrium sal 
m Tif ^ ^ ^ can be divided into three great classes- 
(1) Those in which the chlorine of the PtCL group 
double that of the basic chloride, as 2KCl.PtCL ; (2) tho1 
in which the relation is 4 : 3, as Cr2Cl6.2PtCl4, includin 
the hexavalent metals; (3) those in which the san 
amount of Cl is present in both, as ThCl4.PtCl4, includir 
the tetravalent metals. The compounds of Di, Er C 
and La show the greatest similarity with the salts of tl 

second group, and the analytical results, on the assumption 
that they are hexavalent, coincide with the atomic weights 
of the metals as recently obtained by Hildebrand from the 
determinations of the specific heat. A number of new 
chloro-platinates are described. 

Volhard’s Volumetric Estimation of Silver.—E. 
Drechsel.—The author finds the determination with 
potassium sulphocyanide unreliable, as long as AgBr or 
AgCl is suspended in the liquid, a decomposition under 
formation of AgSCN taking place. Liquids to be titrated 
must therefore be filtered before the addition of KSCN. 

Ethyl Mercaptan.—P. Claesson.—The author gives a 
very complete monograph on this substance and its com¬ 
pounds with most of the elements, a number of which he 
has obtained for the first time. Instead of forming the 
alkali derivatives by diredt solution of the metals in mer¬ 
captan he makes use of the following reaction :— 

NaOH + C2H5SH = NaSC2H5 + H20. 

Platinum, palladium, and rhodium are the only members 
of the platinum group uniting with mercaptan, and this 
reagent is suggested for the preparation of the pure metals, 
especially for the separation of small quantities of platinum 
from osmium-iridium. Carbon mercaptides corresponding 
to CC14, C2C16, C2C14 were prepared by the adtion of 
NaSC2H5 on these bodies. The author has also obtained 
ethylic polysulphides, containing two ethyl groups com¬ 
bined with 1, 2, 3, 4, and 5 atoms of sulphur. With 
5 atoms the maximum seems to be reached. 

Behaviour of the Alkaline Sulphides towards 
Water.—P. Claesson.—The author regards the solution of 
Na2S, K2S, &c., as containing a mixture of hydrate and 
sulph-hydrate, and the crystallised salt Na2S + gH2Q as a 
double salt of the salt of the two. 

Ethyl-sulphinic Acid.—P. Claesson.—This acid, 
C2H5S02H, is obtained by the adtion of dry air on sodium 
mercaptide. Oxidation yields ethyl-sulphomc acid, ethyl- 
sulphone, and sulphuric acid, 

Action of Ammonia on Alizarin.—H. R. v. Perger. 
—In addition to alizarin amide and alizarin imide, already 
obtained by Libermann and Troschke, a third body, 
apparently alizarin diamide is formed. 

Normal and Basic Lead Chromate.—M. Rosenfeld. 
—If water be poured on a pulverised mixture of lead 
oxide and potassium chromate in the proportions 
2PbO : K2Cr04, red basic lead chromate is formed. With 
an excess of K2Cr04 chrome-yellow is formed. 

Manganese Ores of the Bukowina.—T. Morawski 
and J. Stingl.—A number of analytical results are followed 
by theoretical considerations on the constitution of 
psilomelanes. 

Reimanns Farber Zeitung, No. 16, 1877. 

The leading article in this issue is an essay on the 
presence of magenta in wines. The author maintains 
that this adulteration is very rare; that it is impossible, 
save in very acid wines ; and that, according to the re¬ 
searches of Bergeron and Clouet, magenta, free from 
arsenic, is perfectly innocuous, and is even beneficial in 
Morbus Brightii. The chemist to the police authorities 
of Berlin has, it is stated, examined a great number of 
samples of wine, but found only one containing magenta, 
and this one was, stridlly speaking, notwine, but a highly 
acid vinoid mixture. 

No. 17, 1877. 

This issue gives an account of the legal proceedings 
taken by the firm of Poirrer, of Paris, to recover from 
certain fire insurance companies the amount of the 
damage caused by the memorable explosion on November 
19, 1874. The defendants pleaded that they insured the 
premises only against fire, but not against explosions. 
As, however, the explosion was a consequence of the fire 
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which had preceded it in point of time a decree was given 
in favour of the plaintiff. 

Revue Universelle des Mines, 
Jan. and Feb. 1877. 

On Tempered Glass.—M. J. Karpinski.—An account 
of the details of De la Bastie’s process. 

A number of brief chemical articles to be found in this 
issue are taken from the Comptes Rendus, and have been 
already noticed. 

Bulletin de la Societe d'Encouragement pour Vlndustrie 
Nationale. No. 40, April, 1877. 

This issue contains no chemical matter. 

Les Mondes, Revue Hebdomadaire des Sciences, 
No. 17, April 26, 1877. 

This number contains no chemical matter. 

Glass-Wool.—We have received from Messrs. Edward 
Rohde and Co. a specimen of “ glass-wool.” This 
material is introduced as a substitute for asbestos, and 
will, we think, be found useful in the laboratory for filter¬ 
ing and other purposes. It is of a silky texture, and 
resists the adtion both of acids and alkalies. It is also 
said not to lose weight on ignition. 

MEETINGS FOR THE WEEK. 

Monday, May 14th.—Royal Geographical, 8.30. 
Tuesday, 15th.—Civil Engineers, 8. 

-Zoological, 8.30. 
- Royal Institution, 3. “ Chemistry of the Heavenly 

Bodies,” Prof. Gladstone. 
Wednesday, 16th.—Society of Arts, 8. 

- Meteorological, 7. 
- Pharmaceutical, 1. (Anniversary). 

Thursday, 17th.—Royal Institution, 3. “Heat,”Prof. Tyndall. 
- Royal, 8.30. 
- Royal Society Club, 6.30. 
- Zoological, 4. 
- Chemical, 8. “ On a Slight Modification of Hof¬ 

mann’s Vapour Density Apparatus,”M. M. Patti- 
son Muir and S. Suguira. “ On the Fluid con¬ 
tained in a Cavity in Fluor-spar,” J. W. Mallet. 
“Examination of Substances by the Lime Me¬ 
thod,”}. B. Hannay. “On the Dehydration of 
Hydrates,” W. Ramsay. “ Certain Bismuth 
Compounds, Part VI.,” M. M. P. Muir. “ Theory 
of the Luminous and Non-Luminous Flame,” J. 
Philippson. 

Friday, 18th.—Royal Institution, 9. “ Physical Causes of Indian 
Famines,” Lieut.-Gen. Strachey. 

Saturday, 12th.—Royal Institution, 3. “ Modern French Poetry,” 
Mr. W.-.H. Pollock. 

Now ready, in 8vo., with 23 Woodcuts, price 12s. 

npHE HISTORY, PRODUCTS, and PRO- 
.1 CESSES of the ALKALI TRADE, including the most Recent 

Improvements. By Charles Thomas Kingzett (Consulting 
Chemist). 

London: LONGMANS and CO. 

TO MANUFACTURERS OF ARTIFICIAL MANURES, 
DEALERS IN PHOSPHATES, &c. 

CUTTON’SHANDBOOKof VOLUMETRIC 
O ANALYSIS (new edition, largely illustrated, 8vo., 15s.) contains 
all the newest information on the rapid analysis of Superphosphates 
and all other Phosphatic Manures with great accuracy. By instruc¬ 
tions there given it is possible for intelligent foremen and others who 
are not expert chemists, to ascertain in a few minutes the percentage 
of soluble and insoluble phosphates of whatever kind in any manure. 

All the necessary apparatus and materials can be had of Francis 
Sutton and Co., Norwich. 

“The Handbook of Volumetric Analysis” is published by J. and 
A. CHURCHILL, New Burlington Street, London. 

PATENTS.—Mr. Vaughan, F.C.S., British 
■L Foreign, and Colonial PATENT AGENT. Special attention 
given to Inventions relating to Chemistry, Mining, and Metallurgy. 
‘Guide to Inventors” Free by Post.—Offices, 67, Chancery Lane 

London, W.C.,and8, Houndgate,Darlington. 

THE 

QUARTERLY JOURNAL OF SCIENCE 

Edited by WILLIAM CROOKES, F.R.S., &c 

Now ready No. LIV., April, 1877, price 5s. 

CONTENTS. 
I. The Balance of Nature. 

II. On Underground Temperature, with a Discussion of the Ob¬ 
servations made at Sperenberg, near Berlin. By O. Fisher, 
Clk. M.A., F.G.S. 

III. Movements of Jupiter’s Cloud Masses. By Richard A. Proc¬ 
tor. 

IV. National Wealth and Public Debt. By F. C. Danvers. 
V. “ The Great Ice Age ” and the Origin of the “ Till.” By W. 

Mattieu Williams, F.R.A.S., F.C.S. 
VI. The United States Geological and Geographical Survey of 

the Territories—Explorations in 1876. By F. V. Hayden, 
Geologist-in-charge. 
Notices of Scientific Works, Scientific Notes, &c. 

London: 3, Horse-Shoe Court, Ludgate Hill, E.C. 

/'"'hemical Technology, or Chemistry in its 
Applications to the Arts and Manufactures. By Thomas 

Richardson and Henry Watts. Second Edition, illustrated with 
numerous Wood Engravings. 

Vol. I., Parts 1 and 2, price 36s., with more than 400 Illustrations. 

Nature and Properties of Fuel: Secondary Products obtained from 
Fuel: Production of Light: Secondary Products of the Gas Manu¬ 
facture. 

Vol. I., Part 3, price 33s., with more than 300 Illustrations. 

Sulphur and its Compounds: Acidimetry: Chlorine and its Bleaching 
Compounds: Soda, Potash: Alkalimetry: Grease. 

Vol. I., Part 4, price 21s., 300 Illustrations. 
Aluminium and Sodium: Stannates, Tungstates, Chromates, and 

Silicates of Potash and Soda: Phosphorus, Borax: Nitre: Gun- 
Powder: Gun Cotton. 

Vol. I., Part 5, price 36s. 

Prussiate of Potash: Oxalic, Tartaric, and Citric Acids, and Appen¬ 
dices containing the latest information, and pecifications relating to 
the materials described in Parts 3 and 4. 

Bailliere and Co., 20, King William Street, Strand. 

DERNERS COLLEGE of CHEMISTRY, 
-ID in conjunction with the SCIENTIFIC DEPARTMENT of the 
ROYAL POLYTECHNIC INSTITUTION. 

Instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the direction of Professor E. V 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m. and from 7 to 10 p.m 
daily. 

Especialfacilities for persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Practical Investigations connected with 

Patents, &c.,conducted. 
Prospectuses and full particulars on application to Prof .Gardner, 

at Berner’s College, 44, Berners-street, W., or at the Royal Poly- 
echnic Institution. 

outh London School of Pharmacy, 325, Ken- 
nington Road. Managing Director, Dr. MUTER. 

Daily Lectures on the following subjects:— 

Chemistry. Materia Medica. 

Botany. Pharmacy. 

Physics. Classics. 

The School has accommodation for 120 Students, and contains an 
excellent Museum and a very completely fitted Chemical Laboratory 
for 50 Junior and 20 Senior Pupils, with water and gas at every working 
oench. 

For all particulars, enclose a stamped envelope to the Secretary, 
Mr. W. Baxter, at his office, Central Public Laboratory, Kennington 
Cross, London, S.E. 

PATENTS. PATENTS. ‘ 

obertson, Brooman, and Co. (established 
50 years) continue to obtain Patents for Inventions. Pamphlet 

containing special advice, gratis or by post.—166, Fleet Street 
London. 

TDyall’s Chemical Black Lead (Registered 
v creates no waste or dust by its magnetic adherence to the stove, 

and the cleanliness of application makes this one of the marvels of 
household economy.—Sold by all respedtable grocers and oilmeni n 
blocks id., 2d., 4d., and is. boxes. Works, 9^, Little Compton Street, 
Soho, London. _____ 

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. 
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THE CHEMICAL NEWS. 
Vol. XXXV. No. 912. 

GASEOUS VOLUMETRIC ANALYSIS: 

THE DETERMINATION OF AMMONIA BY 

HYPOBROMITE OF SODIUM. 

Preliminary Notice. 

By E. FRANCIS. 

The Chemical News (vol. xxxv., p. 81), containing an 
abstract report of a communication recently made by 
Messrs. Pruen and Jones to the Chemical Society on an 
apparatus for determining carbonic acid, has just reached 
the writer (March 20), and has induced him to furnish, 
somewhat prematurely, a description of an apparatus 
devised for a similar purpose, which he finds anticipated 
in principle by the authors of the communication specified. 

The writer fulfils his intention of describing his con¬ 
trivance not merely because it differs in many respe&s 
from the other in question, but chiefly because he wishes 
to show that the apparatus is available for other purposes 
besides that of carbonic acid estimation. It not only 
forms an efficient substitute for Scheibler’s calcimeter and 
for Russell and West’s ureometer, but it has been suc¬ 
cessfully used in determining ammonia, by a modification 
of Knop’s method, with solution of an alkaline hypobro- 
mite as in the case of urea. 

Fig. 1. 

n 

The gas apparatus constructed by the writer is shown 
in fig. 1. 

A finely graduated burette of proven accuracy (a) is 
firmly fixed in a hole in the table, through which passes 
a caoutchouc connection to the plain tube (b) of equal 
calibre. The latter can be raised or lowered through a 
similar hole and is supported by a c ommon clip. The 
tubes contain a convenient quantity cf water, and on each 
surface of this rests a layer of paraffin oil of about 0-5 
centimetre in depth.* An Erdmann’s float facilitates 
accurate measurement. The burette is closed by a caout¬ 
chouc stopper fitted with two tubes, one of which leads by 
a flexible tube to the gas bottle (h), or to the apparatus 
shown in Fig. 2 ; while the other, furnished with a pinch- 
cock, serves for the adjustment of level after the gas 
bottle is conne&ed. 

The burette is surrounded by a cylinder of water, and 
the gas bottle is cooled by immersion in a separate 
vessel, a disc of sheet lead slit to the centre keeping it in 
position. The flask of an ordinary Parnell’s carbonic 
acid apparatus makes a convenient gas bottle, and the 
tube enclosed is formed of the lower part of a five-eighths 
of ar. inch test-tube, broken unevenly so as to be readily 
introduced by the fingers while at the same time admit¬ 
ting of an easy transference of liquids. 

Fig. 2. 

The estimation of nitric acid- by Schulze’s process and 
probably the valuation of manganese ores by an adapta¬ 
tion of Fresenius and Will’s oxalic acid method can also 
be effeded by ,its aid. Processes for the analysis of 
bleaching powder, and of peroxide of hydrogen have sug¬ 
gested themselves, but no opportunities have as yet been 
found for submitting them to experiment. 

The apparatus represented by Fig. 2 may often replace 
the simple flask and tube with advantage, as, for instance, 
in the estimation of urea in urine. It consists of a small 
burette with a fine orifice passed a short way through a 
caoutchouc stopper fitted to a flask provided with a lateral 
tube. A vulcanised tube conneds the mouth of the 
burette to a short glass one, also passing through the 
stopper. Hypobromite solution being placed in the flask 
the burette is filled by disconneding and applying sudion 
to the end of the vulcanised tube at b, while the point of 
the burette (which need not be removed from the stopper) 
is dipped in the urine. A pinch-cock placed as shown in 
the figure regulates the passage of fluid. The flexible 
tube being rejoined and the stopper holding the filled 
burette replaced in the flask, the latter is ready for con- 
nedion by the lateral tube to the gas apparatus. Succes¬ 
sive measured quantities of urine or other liquid can then 
be submitted to the solution in the flask, and thus a 
number of determinations of gas be made at one operation. 

The conditions regulating gaseous determinations of 
urea and carbonic acid have been so thoroughly elucidated 
by late writers—in the case of the former by Russell and 
West, Apjohn, and Dupre, and of the latter by Scheibler, 
Warington, and Pruen and Jones—that it would besuper- 
flous to enter upon them here, and it needs but to say 
that the determinations can be effedi\cly carried out by 
the above apparatus. 

The determination of ammonia by hypobromite has not, 
however, received the same attention, and therefore the 

* Mineral oil is much preferable to other oils, as it travels along the 
tubes without adhering. 
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writer ventures to record the results he has attained in 
this direction. 

Ammonia, unlike urea, yields up the whole of its 
nitrogen under the treatment; the process is, therefore, 
more precise in the one case than in the other, and that 
it is easy, rapid, and accurate is evident from the following 
experiments:— 

The alkaline hypobromite solution was prepared ac¬ 
cording to the directions of Russell and West (Client. Soc. 
Journ., vol. xxvii., 749) by dissolving 100 grms. of caustic 
soda in 250 c.c. of water, cooling the solution, and then 
adding 25 c.c. of bromine. Of this liquid 10 c.c. were 
used in the gas bottle in each of the following experi¬ 
ments :— 

Example I.—A one-fifth normal solution of ammonium 
sulphate was prepared by dissolving 6-6 grms. of pure 
salt in water and diluting to half a litre. Quantities of 
5 c.c. of this solution, measured into the tube of the gas 
bottle, and then mixed with the hypobromite solution in 
the usual way, gave of nitrogen at 2g°C.and 29-962 inches 
pressure— 

12-6 c.c. 12-6 c-c. 
12-5 ' „ 12-5 „ 
12-6 „ 12-4 ,, 
126 ,, * 12-7 „ 
12*5 „ I2’4 ti 

Mean, 12-54 c.c. 

Vol. of Gas Cor¬ Equal to (NH4).,S04 Equal to N 
rected for Temp. in Litre. in Litre. 

C.c. Grms. Grms. 

Mean .. I1*21 13*212 2’8o2 

Highest .. 11-36 I3-388 2-840 

Lowest .. 11-09 13*062 2-772 

Theory . . 11-20 13*200 2’8oo 

Or, according to the mean result, a quantity of nitrogen 
was obtained equal to 100-09 per cent of the theoretical 
amount. 

Example II.—A two-fifths normal solution of ammonium 
chloride was prepared by dissolving 10-692 grms. (Cl = 
35-46) of the salt in water and diluting to half a litre. 
From quantities of 5 c.c. of this solution there were ob¬ 
tained of nitrogen at 28° C. and 29-931 inches pressure— 

24-7 c.c. 24-6 c.c. 

24-9 .» 24-6 „ 
24-6 ,, 24-7 »» 

Mean, 24-7 c.c. 

Vol. of Gas Cor¬ Equal to NH4C1 Equal to N 
rected for Temp. in Litre. in Litre. 

C.c. Grms. Grms. 

Mean .. 22-17 21-164 5*542 
Highest.. 22-35 21-336 5787 
Lowest .. 22"o8 21-080 5*520 
Theory .. 22-40 21-384 5-600 

Or the mean result represents 98-97 per ' cent of the 
theoretical nitrogen. 

Example III.—In order to ascertain whether free am¬ 
monia could be estimated with equal precision a dilute 
solution, which was found by repeated titration with 
standard sulphuric acid to contain 4-958 grms. of NH3 in 
the litre, was employed. Of this solution 5 c.c. gave of 
nitrogen at 290 C. and 29-930 inches pressure — 

17*8 c.c. i8*o c.c. 
i8*o „ 180 „ 

I7‘9 M 177 » 
Mean, 17-9 c.c. 

Corrected for temperature 16-0 c.c. Theory 16-33 c.c. 

The mean result therefore shows 4-857 grms. of NH3 
per litre, or 98 per cent of the theoretical nitrogen. Al¬ 
though the result in this case is not so good it will be 
noticed that there is wider scope for errors of experiment 
in this than in the preceding examples. 

Lastly, the following may serve to illustrate the mode 
of assaying an ammonium salt by this process. 

Example IV.—Ordinary pure ammonium sulphate was 
dried in the water oven and 10 grms. of the dry salt were 
dissolved in water and made up to 500 c.c., thus forming 
a 2 per cent solution. Successive quantities of 5 c.c. 
were measured with a burette and decomposed in the gas 
apparatus with 10 c.c. of hypobromite solution. Each 
5 c.c. of the solution would contain o-i grm. of the salt 
and should yield 16-97 c-c- gas under the standard con¬ 
ditions. The quantities obtained at 290 C. and 29-912 
inches were as under :— 

18-9 c.c. 18-9 c.c. 
ig-o „ i8'8 „ 
i87 »» 187 „ 

Mean, 18-83. 

Cot-reded mean, 16 83 c.c. = 9-917 grms. (NH4)2S04 in 
I 500 c.c. 

Per cent of N in Salt. 

Found.21-03 
Theory.21-21 

Or 99-15 percent of the theoretical nitrogen was obtained. 
The following convenient fadors facilitate the calcula¬ 

tion of results obtained by this process :—The number of 
c.c. of gas yielded by 5 c.c. of solution after corredion, 
multiplied by 0-25, gives exadly the number of grms. of 
nitrogen in the litre ; or if 10 grms. of the substance are 
contained in 500 c.c., as in the last example, the number 
of c.c. of gas (correded) from 5 c.c. of solution, multiplied 
by 1-25, gives the percentage of nitrogen in the salt. 

The above process, it is suggested, would form a useful 
adjund to Peligot’s soda-lime combustion method, as 
after the usual titration with the fixed alkali, an addi¬ 
tional determination of ammonia can be made, in a 
measured quantity of liquid from the bulbs, by means of 
the gas apparatus. 

Government Laboratory, Ti inidad, 
March 26, 1877. 

Addenda.—It will be noticed that only one reading of 
the thermometer and barometer is given with each series 
of gaseous measurements in the preceding paper. This 
is owing to the well-known constancy of temperature and 
pressure found in the tropics, which admitted of each set 
of experiments being performed throughout under the 
same conditions. Moreover, the pressure being almost 
that of the standard—namely, between 760 m.m. and 
761 m.m.—no corredion, but merely a record of the 
initial observation, was necessary. The temperature was 
determined by thermometers suspended as usual in the 
water surrounding the burette and gas bottle. 

A certain amount of heat is developed during the de¬ 
composition of ammonia by the hypobromite solution ; 
therefore the contents of the gas bottle were allowed to 
cool after the readion, either in the air or by dipping the 
flask in cold water previous to its final immersion in the 
vessel h. Each operation, from the measurement of the 
ammonia solution to the reading of the volume of the "as 
occupied about fifteen minutes ; the manipulative part 
less than five. 

The tube b can be lowered as the gas increases in the 
burette. This precaution, however, is not essential, as 
the results were not influenced by a considerable difference 
of level being allowed to remain until the readion was 
complete. Also, the solutions can be mixed either quickly 
or slowly with equal indifference. After mixing the solu¬ 
tions by inclining the gas bottle, the interior tube should 
be completely washed out with the hypobromite liquid by 
careful shaking. 

The statement founded on the foregoing experiments, 
that ammonia yields up all its nitrogen under the adion 
of hypobromite, is of course intended in a pradical not in 
an exad sense. 
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QUANTITATIVE ANALYSIS OF SLAGS, FIRE¬ 

CLAY, BRICKS, AND IRON ORES. 

By SERGIUS KERN, St. Petersburg. 

The method described is a shortened, and in details 
improved, ordinary method for the analysis of slags; but 
in its present form it is devised not only for slags but also 
for the analysis of most of the iron ores, fire-clays, bricks, 
and various fluxes used for smelting ores in blasting fur¬ 
naces. 

3 grms. of the powdered substance (in case of iron ores 
1 grm.) intimately mixed with 5 grms. of dry sodium car¬ 
bonate are ignited in a platinum crucible for one to two 
hours. The fused mass is dissolved in aqua regia, and 
next is evaporated to dryness. The residue is re-dissolved 
in hydrochloric acid, and 20 to 25 c.c. of water is added ; 
the resulting precipitate of silica is filtered off, dried on the 
filter, ignited and weighed ; next the percentage of silica 
in the substance is calculated. The filtrate is evaporated 
to 150 c.c., and at the ordinary temperature is neutralised 
by sodium carbonate till a reddish-brown precipitate is 
formed ; the solution is next clarified by some drops of 
hydrochloric acid, and without applying heat the iron is 
thrown down by 30 to 40 c.c. of sodium acetate. The 
solution is heated on a sand bath for 10 to 15 minutes, and 
filtered accurately through a double filter eight inches in 
diameter. The precipitate is well washed till the liquor 
passing through the filter will give only a slight precipitate 
with a mixture of oxalic acid and dilute ammonia. This 
filtrate, which we will call A, is placed aside. The double 
filter with the precipitate is placed in a porcelain dish, in 
which the filter is taken out, washed with water, which is 
poured into the same dish. The liquor is heated, and the 
precipitate of iron is re-dissolved in hydrochloric acid, fil- 
teredtand neutralised by sodium hydroxide; this solutionis 
poured into a silver dish containing 5 grms. of potassium 
hydroxide dissolved in 20 c.c. of water. This liquor is next 
heated to 8o° to go0 for half-an-hour. Water is added in a 
quantity of 100 to 120 c.c., and the solution is filtered : 
this filtrate we call B. The hydrated oxide of iron on the 
filter is re-dissolved on the filter by hydrochloric acid, and 
from the filtrate the iron is precipitated by ammonia. The 
precipitate is dried and ignited; the resulting iron oxide 
(Fe203) is weighed, and the percentage of iron is thus 
calculated. The filtrate B, containg only alumina in solu¬ 
tion, is slightly acidulated by hydrochloric acid, evaporated 
to 80 to 100 c.c., whence the aluminium is precipitated by 
ammonium carbonate in excess. The liquor is heated till 
all the ammonia goes off, and the precipitate is collected 
on. a filter, dried and ignited. The resulting aluminum 
oxide (AI2O3) is weighed. 

The fiitrate A, containg manganese, calcium, and mag¬ 
nesium, is evaporated to 100 c.c., and from the liquor, 
heated to 40°, the manganese is precipitated by 8 to 10 
drops of bromine in the form of hydrated manganese 
dioxide. This precipitate is collected on a filter, dried, 
ignited, and the resulting mangano-manganic oxide is 
weighed. The remaining liquor, after the separation of 
manganese, is mixed with 20 c.c. of hydrochloric acid, and 
evaporated on a gentle heat to 80 c.c. The liquor is 
slightly cooled by adding 40 c.c. of water, and 20 c.c. of 
oxalic acid is next added in order to throw down the cal¬ 
cium ; to the solution is added an excess of ammonia, and 
it is left for ten hours in a warm place (30° to 40°). The 
precipitate, consisting of calcium oxalate (CaC204-j-H20) 
is carefully collected on a filter and strongly ignited. The 
crucible with the mass is cooled over sulphuric acid and 
quickly weighed. As the CaO obtained contained 71*42 
per cent, of calcium, the percentage of Ca in the substance 
is easily found. The remaining filtrate containing mag¬ 
nesium is gently heated, and 200 c.c. of a concentrated 
aqueous solution of hydrogen di-sodium phosphate— 

(HNa2PQ4 + H20) 

with 30 c.c. of ammonia is next added. The solution is 
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carefully mixed and left for 12 to 15 hours in a warm 
place. Theresulting precipitate of MgNH4P04 + 6H20 is 
colleded on a filter, washed, dried, and carefully ignited 
till constancy in weight is obtained. This residue is 
Mg2P207, which contains 36*04 per cent of magnesium. 

This process is with success adapted to the analysis of 
various products of metallurgical operations. It has been 
used some time in several Russian laboratories. The 
manipulations are easy, and quickly executed. 

Obouchoff Steel Works. 

• ON THE 

OXIDATION OF SILVER AND PLATINUM BY 

OXYGEN IN PRESENCE OF WATER.* 

By WILLIAM SKEY, 

Analyst to the Geological Survey of New Zealand. 

I shall confine myself in this paper to a statement of 
results, and the considerations whieh led me to seek them, 
as I intend leaving the discussion of these in their various 
relations to certain debateable subjects for another oppor¬ 
tunity, my investigations upon this matter being as yet 
incomplete. 

A knowledge of the fad that gold and platinum readily 
combine with sulphur at a common temperature, and that 
the compounds thus formed cannot be deteded by mere 
physical tests, suggested to me that oxygen may also com¬ 
bine with these metals under conditions somewhat similar, 
and in this manifesting none of the more distinguishing 
signs of chemical adion, has consequently to this time 
been overlooked. 

Ading at once upon this suggestion, I forthwith made a 
series of experiments to test the corredness or otherwise 
of my suspicion, and the results of these experiments, 
showing them in the main, I believe, to be corred, I sub¬ 
mit them to your notice. 

I should premise my statement of these results by in¬ 
forming you, in anticipation of what will in du§ course 
appear, that one of my principal tests for the oxidation of 
these metals is that known as the “ mercury test,” by 
which it will perhaps be remembered I.had the honour of 
demonstrating before you experimentally the sulphurisa- 
tion of gold by sulphuretted hydrogen ; and that this test 
is based upon the fact that mercury readily amalgamates 
with silver or platinum when in contad with them, but 
that if the minutest film of any substance intervenes be¬ 
tween the two metals, amalgamation is either retarded or 
altogether prevented ; thus, by the aid of this test, minute 
quantities of a substance enfilming either of these metals 
may readily be deteded. 

Commencing with silver, I ascertained the following 
fads regarding it: 

1. That pure silver immersed for a few hours in distilled 
water or in the purest water I could obtain, has its 
surface so modified that it will not amalgamate 
immediately afterwards. 

2. That such an effed is not produced when either rain 
or spring water is used. 

3. That silver thus modified by distilled water is brought 
back to the amalgamable state by contad for a 
short time with rain or spring water, also with 
acetic acid or ferrous sulphate, also by raising its 
temperature to about 500° F. 

4. That eledric currents are generated by this metal in 
saline water free from chlorides, iodides, or brom¬ 
ides, also in water charged with any of these salts. 

5. That in dry air silver does not pass into this non- 
amalgamable state. 

6. That spongy silver immersed in an aqueous solution 
of sodic chloride (in an agate vessel) soon renders 
it very alkaline. 

* Read before the Wellington Philosophical Society, January 29th, 
1876. 
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These results, taken conjointly, signify, I think, un¬ 
doubtedly that silver is a metal which oxidises in a super¬ 
ficial way with far greater facility than we have hereto¬ 
fore considered possible. 

Thus, in experiment i, I hold this metal is oxidised by 
atmospheric oxygen contained in the distilled water used, 
and the oxides of silver not being reducible, or at least 
readily reducible, by mercury, amalgamation is prevented 
or greatly retarded. With water containing chlorides in 
experiment 2, we must suppose the silver has also oxidised, 
but the oxide thus formed has been decomposed by the 
alkaline chlorides present, argentiferous chloride thus re¬ 
sulting as a secondary product, and this compound, being, 
as we know, readily decomposable by mercury, amalgama¬ 
tion proceeds with rapidity. However, in regard to silver 
thus aCted upon by chlorides, I always noticed that amal¬ 
gamation did nor appear to proceed instantly when it was 
placed in contact with the mercury as clean silver does; 
there was, as it were, a momentary hesitation manifested 
by the mercury before amalgamation proceeded. 

The effect of acetic acid and of ferrous sulphate in ex¬ 
periment 3 is perhaps referable to a solution of argenti¬ 
ferous oxide in the one case, and to its reduction in the 
other. At the same time, however, we must consider that 
basic and insoluble silver salts may form here, and these, 
being readily decomposable by mercury, amalgamation is 
not retarded. The fads, Nos. 4, 5, 6, I think will be seen 
corroborative of the corredness of the conclusions I have 
above drawn. 

I may state in further support of this conclusion that I 
have observed silver, as precipitated from its nitrate, 
darken near the surface of the solution, and it is only 
colourless and lustrous where distant therefrom, or when 
overhung by masses of silver. This darkening I attribute 
to a superficial oxidation of the silver by the atmospheric 
oxygen which has permeated the solution used. This 
metal also, contrary to general belief in regard to it, de¬ 
composes mercuric chloride. All these results were in the 
first place obtained from the metal eledro-plated from its 
pure cyanide upon silver wire; but afterwards, for greater 
certainty in the matter, I employed silver most carefully 
prepared, and by improved processes for pure silver. As 
eledro-plated upon lengths of surgical wire, it is most 

-easily worked, and being thus in a spongy form, its be¬ 
haviour with the mercury test can be minutely and readily 
observed. It is necessary, of course to well wash this 
silver from alkaline cyanide by distilled water before using 
it in these experiments. I should inform you I could not 
observe that sun-light exerted an effed in any of these re- 
adions, whether accelerating or retarding. 

In regard now to the metal platinum, I ascertained that 
it is also passed to a condition in which it will not amal¬ 
gamate, by giving it contad for a short time with distilled 
or ammoniated water, also with aqueous solutions of the 
alkalies, their carbonates or chlorides, while acids gene¬ 
rally put it quickly back into an amalgamate condition ; 
an elevation of its temperature to about 400° F. will also 
accomplish this. 

Platinum also generates eledric currents when paired 
with graphite in saline or alkaline solutions. 

These fads, I think, show undeniably that platinum 
not only absorbs oxygen, as is already known, but that 
this absorption is, in the cases cited, a chemical one, an 
oxide or a suboxide of this metal being formed. That in 
the so-termed mechanical absorption of certain gases by 
platinum, platinic compounds are produced, is an idea 
which I have long since entertained.* 

In conclusion, I would beg to inform you that, from a 
partial investigation of the behaviour of gold in certain 
liquids, I believe this metal is also oxidisable under con¬ 
ditions somewhat similar to those under which I have 
stated silver to be, but the results of this investigation I 
will endeavour to communicate at our next meeting. 

* “ Trans. N. Z. Inst.,” Vol. iii., Art. xxxviii. 
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A NEW QUALITATIVE REACTION FOR 

BORACIC ACID.* 

By MALVERN W. ILES, Ph.B, 

Assistant Qualitative Laboratory School of Mines, Columbia College. 

While working upon various nickel and cobalt salts, 
Dr. C. A. Joy suggested trying the adion of glycerin, its 
solvent power, and prevention of precipitates with these 
compounds. I had nearly finished the investigations when 
it occurred to me that my experiments would not be com¬ 
plete unless I tried the adion of glycerin upon nickel and 
cobalt in a borax bead ; I accordingly dipped a borax bead 
containing both nickel and cobalt into glycerin, and gently 
heated before the blowpipe. I observed that the glycerin 
burned with a very faint blue colour, which soon changed 
into a green, and that a carbonaceous mass, entirely 
encrusting the bead, remained : this was repeated several 
times with the same result, and an odour of acrolein was 
noticed. 

Thinking it very singular that such difficultly reducible 
metals as nickel and cobalt should thus be volatilised, 
giving a coloured flame, I tried glycerin alone upon an 
elongated platinum loop, and held it in the flame of the 
Bunsen burner. There was a little sputtering at first, but 
it soon caught fire, burning with a faint blue colour, the 
apex having a yellowish tinge, while immediately around 
the wire no colouration at all was perceptible. The out¬ 
line of the flame was not well marked, and a soda flame 
lit up just before extinction. I then tried, separately, 
nickel and cobalt in a borax bead, and without the aid of 
a blowpipe, as I had found this unnecessary in the expe¬ 
riment with glycerin alone. 

The nickel bead was held in the Bunsen flame until it 
assumed a dull red, then immersed in glycerin, gently 
heated, and removed. The mass caught fire, burning first 
with a yellow, then a deep green flame ! 

The same phenomenon was noticed with a cobalt bead. 
It soon occurred to me that it would be well to try a 

borax bead alone with glycerin, when I was surprised to 
see the same green flame. 

This last experiment showed conclusively it was not the 
nickel or the cobalt, but the borax bead, which was the 
cause of the colouration. 

I next tried datolite, as it contains no soda, with glyce¬ 
rin, and, although the green flame for boracic acid was 
obtained, the result was not as satisfactory as anticipated ; 
in faCt, I have not since found a single borate to work so 
unsatisfactorily as this. 

In subsequent experiments I found, however, it was 
best first to calcine the mineral, powder and moisten with 
sulphuric acid, heat to expel the acid, then to moisten 
with glycerin and allow to take fire. Thinking that the 
carbon exerted some aCtion upon the borate, finely-divided 
charcoal and a borax bead were tried, but they gave nega¬ 
tive results. 

Glycerin and sodium carbonate bead gave simply a 
yellow flame. Various metallic bases in a sodium car¬ 
bonate bead and glycerin also gave negative results in 
regard to flame. A “ salt of phosphorus ” bead and gly¬ 
cerin gave the light green phosphoric acid flame, but of 
less intensity than that noticed when a potassium chlorate 
match is burned. Quite a large number of bases and 
acids were also experimented upon in connection with 
glycerin, using different beads ; also substances treated on 
charcoal with glycerin, with various results, some of 
which were without doubt sufficiently characteristic for 
qualitative reactions. 

These I must pass, not being immediately pertinent to 
the subject. 

In order to test the general applicability of this reaction 
the following among other borates were tried :— 

* Read before the Chemical Section of the New York Academy of 
Sciences. 
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1. Sodium borate (borax). 
2. Ammonium borate (Larderellite), 
3. Barium borate. 
4. Calcium borate. 
5. Cobalt borate. 
6. Nickel borate. 
7. Cadmium borate. 
8. Zinc borate. 
g. Manganese borate. 

10. Iron borate. 
11. Tin borate. 
12. Silver borate. 
13. Uranium borate. 
14. Lead borate. 
15. Boro-natro-calcite. 
16. Borax in a soap. 
17. The residue from commercial borax after tho¬ 

rough washing with distilled water. 
18. Ulexite. 
ig. Tourmaline. 
20. Cryptomorphite. 

‘ 21. Sussexite. 
22. Bismuth borate. 
23. Strontium borate. 
24. Chromium borate. 
25. Aluminium borate. 

In every case conclusive reactions were obtained, and 
in a number of borates the glycerin test for boracic acid 
seemed far more delicate than any of the known methods 
for the detection of this acid. 

The borates of tin, barium, cobalt, nickel, cadmium, 
zinc, manganese, iron, silver, uranium, bismuth, strontium, 
chromium, and aluminium, were made by taking a con¬ 
centrated solution of borax, filtering from the white floc- 
culent residue, and adding the filtrate to a soluble salt of 
the metal under consideration ; then washing the precipi¬ 
tate thoroughly with distilled water. The residue from 
commercial borax was found to contain alumina, silica, 
calcium, and boracic acid, the latter being detected by 
glycerin. 

On the borax residue a comparison was made between 
this test and that of Turner, who uses 4J parts hydrogen 
potassium sulphate, and 1 part calcium fluoride. 

The glycerin test was found to be far more delicate. 
In a few cases Turner’s test might be advantageously 

used, especially in very refractory silicates, containing a 
minute trace of boracic acid ; yet I must state that in no 
case have I found Turner’s test to give reactions for bora¬ 
cic acid in which the glycerin test was not perfectly reliable 
and conclusive. 

In my first attempts to obtain a reaction for boracic acid 
in tourmaline I was unsuccessful, on account of the mi¬ 
neral not being sufficiently pulverised. 

There is, however, no difficulty in detecting boracic 
acid if the mineral be very finely poivdered in an agate 
mortar. 

Test for Boracic Acid in Soap. 
Dr. C. F. Chandler having some soap in which borax 

was suspected, sent the sample to the Qualitative Labor¬ 
atory at the School of Mines, where repeated attempts 
were made to deteCt the boracic acid, by means of tur¬ 
meric paper and the alcohol test, but without avail. 

Subsequently, having discovered the glycerin test, I 
applied it to this material, obtaining satisfactory results. 

Of course sodium, the great obscurer, tends to diminish 
the delicacy of this reaction. I was led to make my first 
experiments with a sodium carbonate bead, thinking I 
must have some menstruum for the borate. This I have 
found entireiy unnecessary, as an elongated loop of a 
platinum wire, first dipped into glycerin, then into the 
fine powder, is found far more effectual. I have,.however, 
been experimenting to determine the exadt limit at which 
the boracic acid flame is obscured by the soda. I find if 
1 grm. sodium carbonate (C. P. anhydrous) and 1 grm. 
crystallised boracic acid be intimately mixed, that the 
green flame is still distinctly perceptible. 

I will now enumerate some of the most striking re¬ 
actions in my experiments with borates in connection with 
glycerin :— 

Borate of Nickel. 

This, when heated with glycerin in the reducing flame 
before the blowpipe, throws off a shower of scintillations : 
these, when collected, gave a strong magnetic reaction. 

Borate of Cobalt. 

This, if heated with glycerin and the bead powdered, 
shows a slight magnetic reaction. 

Borate of Cadmium. 

This seems to manifest a decided spurting tendency, as 
if there was confined gas in the mass, similar to the action 
when bituminous coal is burned. 

Borate of Lime. 

This fuses easily before the blowpipe to a clear glass* 
and gives no flame alone for boracic acid. The fused 
borate moistened with glycerin gave a reaction for boracic 
acid* but by taking the borate finely powdered, and making 
a magma with glycerin, the most satisfactory results are 
obtained. 

The carbonaceous mass, after heating with glycerin, 
has an alkaline taste, and does not effervesce with dilute 
hydrochloric acid. 

Borate oj Silver. 

This borate was thoroughly washed to free it from any 
traces of boracic acid ; so thoroughly, indeed, that a part 
was decomposed by the hot distilled water, so as to give 
argentic oxide. On trying the borate with glycerin, the 
deepest shade of green yet noticed, with a borate, was 
obtained. 

The silver was reduced to the metallic state. 
The spectroscope showed no silver lines, as was an:ici- 

pated from the intensity of the green colour. 

Borate of Lead. 

This gave a green almost equal to that noticed with 
borate of silver. The lead was reduced to the metallic 
state. I noticed also that when an oxide of lead is treated 
with glycerin, in a porcelain crucible, the lead is reduced ' 
to the metallic state, and is seen encrusting the light, 
porous, carbonaceous mass in fine globules, no button 
being found at the bottom of the crucible. 

The Boron Spectrum. 

The spectroscope shows a beautiful boron speCtrum, if 
boracic acid or a borate be moistened with glycerin and 
gently heated in a Bunsen flame ; the volatile boron 
compound being given off for some time, and tinging fre¬ 
quently the entire length of the Bunsen flame. The scale 
was so arranged as to place the sodium line at the divi¬ 
sion marked 50, as given by Roscoe (Frauenhofer’s D). 
According to Mr. Douglass A. Joy and myself, four dis¬ 
tinct green bands were noticed, as follows : — 

First line—Broad, distinctly green line from 63 to 66. 
Second line—Green line from 77 to 80. 
Third line—Green line from 8g to g2, not as distinCt as 

the first and second lines. 
Fourth line—An indistinct green line from 104 to 105, 

the outline not being well marked. Sometimes, how¬ 
ever, by immersing the borate in glycerin the second 
or third time, the line flashes up quite distinctly. 

It will be seen from the above that the four lines are 
essentially equidistant. The first and third lines are of 
equal breadth. These observations were found to closely 
coincide with the statements given by the best authorities. 
We therefore see that glycerin presents an easy and prac¬ 
tical method for the speCtroscopic observation of boron ; 
while it will be remembered that the boracic acid flame 
produced by alcohol and sulphuric acid presents many 
difficulties, and withal this method would only be appli¬ 
cable to boracic acid and not to borates. 
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The transient nature of the green flame produced by 
Turner’s test renders its use before the spectroscope of 
exceeding difficulty. 

By an application of the spectroscopic method for the 
detection of boracic acid, above mentioned, the scien¬ 
tific geologist or mineralogist may find borates to play a 
much more important role in nature than heretofore be¬ 
lieved, since it was simpiy the ease with which the 
strontium and lithium lines could be viewed that these 
elements were found, according to Dr. Roscoe, to be most 
widely spread throughout the matter composing the solid 
portion of our planet, 

Both copper and barium have the property of giving 
green flames ; hence salts of both these metals (especially 
the chlorides) will interfere more or less with this test; 
but this is not as great an obstacle as would at first appear, 
since boracic acid is not found associated in nature with 
either of these elements (according to Dana’s “ Mineral¬ 
ogy ”); hence the test is generally applicable to minerals. 
When barium is associated with boracic acid in artificial 
compounds the substance maybe moistened with sulphuric 
acid, thus forming barium sulphate, incapable of giving a 
green flame, and the boracic acid, if it previously existed 
in a state of combination, is now in a more fit condition 
for the glycerin test. 

It will be remembered that the green flame of barium 
is not like that of copper; also these flames may be easily 
distinguished, since copper salts impart to flame a deep 
blue when moistened with hydrochloric acid. I have no¬ 
ticed that neither borate of copper nor borate of barium 
impart the slightest trace of green when heated on a 
platinum wire; but when either of these borates are 
moistened with glycerin the characteristic green for 
boracic acid is noticed. Thinking this last statement 
might be called in question, copper borate and barium 
borate respectively were heated alone on a platinum wire, 
and on looking through the spectroscope nothing but the 
sodium line was made manifest. I then moistened these 
compounds with glycerin, obtaining in both cases an ex¬ 
cellent boron rpeCtrum, but not a single line of barium or 
copper. 

For qualitative purposes, when copper has been found 
in the substance for analysis, I know of no better mode of 
procedure than its removal by hydro-sulphuric acid or 
ammonium sulphide. 

Watts’s “ Dictionary ” distinftly states, “ Before the 
application of the flame test for boracic acid care must be 
taken to insure the complete absence of copper.” It also 
states, “ Certain chlorides colour the flame green, as 
when hydrochloric acidjs dropped into an alcohol flame. 
Phosphates moistened with sulphuric acid also give a 
faint green colour to the outer blowpipe flame.” 

Besides the green colouration produced by boracic acid, 
copper, barium, and phosphoric acid, previously men¬ 
tioned, thallium, tellurous acid, and molybdic acid, also 
impart a green flame. 

But these are of such rare occurrence that their absence 
can be generally assumed. 

I will state, however, that since thallium is so easily 
volatilised, this element may be entirely removed before 
the application of the glycerin test. 

Turner's Test. 

In regard to Turner's test Watts’s “ Dictionary ” states 
“ If the quantity of boron is small the green flame lasts 

only for a few seconds, ceasing, in faCt, as soon as the 
fluoride of boron is completely volatilised.” 

Plattner says “ 1 his colouration is very transient, and 
must be looked for with great attention." 

Merlet says—“ Three to four parts of the flux are re¬ 
quisite to obtain a sure result.” 

T1 resenius states 1 T he yellowish green tint by this test 
(Turner’s) is only for a very few instants.” 

I have found Turner’s mixture greatly deteriorates in 
value on keeping, a faCt which I think has been generally 
overlooked. On analysis of calcium fluoride, as generally 

found in laboratories, I have found, besides the calcium 
and fluorine, the following:—Alumina, silica, sulphuric 
acid, iron, and some soda. 

Whether a part of the sulphuric acid of the acid 
sulphate aCts upon any of the bases, iron, alumina, or 
soda, I am unable to say, but think it a very probable 
explanation of the deterioration noticed. 

Alcohol and Sulphuric Acid Test. 

In regard to the alcohol and sulphuric acid test, it will 
be remembered the flame is yellowish green, while by the 
glycerin test the flame is deep grass-green. 

Fresenius states—“ The presence of metallic chlorides 
also may lead to mistakes, as the chloride of ethyl formed 
in that case colour the borders of the flame greenish.” 

Turmeric Paper Test. 

In regard to the turmeric paper test, I will state that 
the “ blackish brown colour,” as Fresenius terms it, which 
turmeric paper acquires when moistened with concentrated 
hydrochloric acid, is not at all likely to be mistaken by 
the qualitative student for the so-called “ peculiar red,” 
which is too often desired in vain : tu.meric paper, how¬ 
ever, does receide from hydrochloric acid of a certain 
degree of concentration tints which are very likely to 
mislead. Also the presence of a certain amount of ferric 
chloride has a great tendency to deceive. Acid solutions 
of molybdic acid or zirconia are also a cause of error. 

The Chemistry of the Reaction. 

Considering the complex nature of the resultant pro¬ 
ducts from the decomposition of glycerin, and the number 
of peculiar reactions for the element boron, I hesitate to 
venture an opinion upon the chemistry of this reaction. 
I have made, however, a simple experiment that proves I 
am not altogether wrong. 

Boron being known to form volatile compounds with 
alcohol or boric ethers, which burn with a green flame, 
and glycerin being a true triatomic alcohol, I was led to 
make the following experiment:— 

Taken, about 2 grms. pure crystallised boracic acid, 
and 7 c.c. glycerin (94 per cent) heated in a small beaker 
until the boracic acid was all dissolved ; then introduce 
the liquid into a small glass retort and gently heated. A 
clear limpid liquid soon condensed on the upper side of 
the retort. 

This distillate when examined had a sweetish, mildly' 
acid taste, gave a distinctly acid reaction to blue litmus, 
and showed a minute tinge of green when burned. As 
the operation proceeds the liquid in the retort becomes 
slightly turbid, soon darkening in colour to a reddish 
brown, the distillate asssming the same tint. The second 
portion of the distillate had a pungent taste and an odour 
of acrolein, showed an acid reaction, and when heated on 
platinum foil burns with a beautiful green flame. This 
compound s undoubtedly, therefore, a boric ether, the 
composition of which has not yet been determined. 

In conclusion I will state I have frequently known stu¬ 
dents of the Qualitative Laboratory of the School of 
Mines to report boracic acid in substances in which no 
such acid existed, basing their conclusions on the alcohol 
or turmeric paper test, more especially upon the latter ; 
and when the reddened paper was brought to me for in¬ 
spection I could not do otherwise than state the colour 
seemed to indicate the presence of this acid. 

The students have now used this glycerin test for ever 
four months, and, I am pleased to state, with entire satis¬ 
faction. 

Purification of Bismuth.—M. E. Smith adds to 
16 parts of bismuth, kept in fusion at the lowest possible 
temperature, 1 part of a mixture of 8 parts of cyanide of 
potassium and 3 parts flowers of sulphur. After fifteen 
minutes the metal is allowed to cool.—Bull, de la Soc. 
Chim. de Paris. 
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A NEW FORM OF APPARATUS FOR 

GAS ANALYSIS. 

By THOMAS M. MORGAN. 

The apparatus which is the subject of the present com¬ 
munication does not possess the merit of rendering an 
analysis of gases more accurate than can be done by 
apparatus at present in use, but it is simple in construc¬ 
tion and requires but a small supply of mercury. The 
eudiometer tube a b is drawn out at b until it has a 
diameter of 5 or 6 m.m.; c d, a shorter piece of the same 
tubing, is sealed on at one side in the manner shown in 
the figure, and both tubes have corresponding m.m. 
scales etched upon them. The capacity of the divisions 
on a b must be known and can be determined by Bunsen’s 
method. The same tube has platinum wires at a, and 
to b a piece of strong caoutchouc tubing is firmly secured 
and provided with a clamp e. The apparatus is filled 
with mercury through Fore; in the former case c must 
be closed with a cork, in the latter b f is compressed by 
the clamp e. 

If cd be kept closed with a cork, the gas may be in¬ 
troduced by a small funnel at f, when the apparatus is 
held obliquely over the mercury trough, with c d under¬ 
most ; or a delivery tube may pass down c, while e is 
opened sufficiently to allow the displaced mercury to 
escape; or should the gas be in a sealed tube, the latter 
is attached to f, e is opened for the expulsion of enclosed 
air, and the point is then broken off; if the gas is under 
pressure its admission may be regulated by stopping the 
end c with the thumb. 

Before measuring the mercury in the short limb is 
brought to a proper level by allowing a sufficient quan¬ 
tity to flow out at b, and that a known temperature may 
be quickly arrived at the apparatus is placed vertically 

in a cylinder of water, the short limb being fitted with a 
long tube open at both ends, as shown in the figure ; the 
volume, temperature, and pressure are then read off. 

Any absorbent to which the gas may have to be sub¬ 
mitted is placed in the short limb and caused to pass into 
the long one by allowing mercury to run out below until 
a sufficient quantity has entered ; the short limb is then 
filled up with mercury, closed, and by agitation the ab¬ 
sorbable constituent is removed, or the apparatus may be 
let stand the requisite time. 

The absorbent is removed by means of a stout glass 
tube (gh), 1 m.m. internal diameter, and considerably 
longer than the eudiometer ; one end has a strong caout¬ 
chouc tube and clamp attached to it; the other, after 
being rubbed with a little grease, is inserted at F and tied 
sufficiently tight to prevent escape of mercury, and yet 
to allow of freedom of motion up and down ; by gradually 
opening the clamp E, the air is carried out of this tube 
and it is left filled with mercury. The clamp h is then 
closed, that at e is opened to its fullest extent, and the 
tube is thrust up until it is within 2 m.m. of the absorb¬ 
ent ; then as a slow stream of mercury is allowed to 
descend, it is alternately raised into the liquid and pulled 
down below it; portions of absorbent and mercury thus 
follow each other down the tube, but it is evident that if 
a proper proportion of the latter be not drawn in, the 
current will cease, after one or two trials it is not difficult 
to leave a meniscus free from liquid ; should any of the 
gas enter it may be expelled again by quickly compressing 
the tube at the bottom. In order to obtain the residual 
gas saturated with aqueous vapour of normal tension, a 
little pure water may be introduced and removed in the 
manner described. 

An estimation of nitrates and nitrites by Frankland’s 
method may be made in this apparatus, and I have also 
used it in an organic analysis by Schulze’s method 
(“ Watts’s DidL,” 1st suppl., p. 143). 

The apparatus may be strengthened and made more 
convenient for manipulation by attaching it to a light 
wooden frame. 

Viftoria College, Jersey, 
April, 1877. 

PROCEEDINGS OF SOCIETIES. 

PHYSICAL SOCIETY. 

May 12 th, 1877. 

Professor G. C. Foster, F.R.S., President, in the Chair. 

[E following candidates were eledted Members of the 
cietyCapt. R. Y. Armstrong, R.E. ; Mr. W. H. M. 
ristie; Lieut. N. Darwin, R.E.; Prof. E. Frankland, 
C.L., F.R.S.; Mr. H. F. Morley; Capt. R. G. Scott, 
E.; and Mr. Angus Weiss. 
Mr. S. P. Thompson read a paper “ On the Chromatic 
erration of the Eye in Relation to the Perception. of 
stance. He discussed the various means of estimating 
tances by the eye, showing that when data for forming 
judgment by the associations of visible form or visible 
ignitude fail, the judgment is founded on ‘ aeiial per- 
idtive,” or else upon the muscular sensation of adjust- 
:nt to'focus. As the eye is, however, not achromatic, 
:annot be in focus at the same time for red rays and 
le rays proceeding from one objedt, but may be in focus 
the blue rays come from a more remote objedt. This 
es a definite basis to the axiom of painters that blue is 
‘retiring” and red an “advancing” colour. Expen- 
nts were described demonstrating the truth of this fadt, 
i illustration was afforded of the chromatic aberration 
the eye by casting beams of light through a solution 
oermaneanate of potash upon a silvered ball, the illu- 
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minated point appearing red with a blue surrounding halo 
to an eye adjusted to short focus, but blue with a red halo 
to long focus. 

Prof. Guthrie referred to the theory by which the ap¬ 
parent size of an'objeCt depends on the amount of nervous 
excitement which it occasions, whether this be due to the 
extent of the illuminated area or the intensity of its illu¬ 
mination, and he pointed out that an objeCt always 
appears larger when looked at with two eyes than with 
one eye. 

Mr. Roberts drew attention to the faCt that the system 
ordinarily adopted in mechanical drawing, of assuming 
the light to fall from the left-hand top corner, gives an 
appearance of solidity, whereas if this be reversed, and 
the light falls from the right-hand bottom corner, the 
objedt appears hollow. 

The President referred to the well-known fadt that if 
two stereoscopic pidtures are taken representing the same 
objedt in complementary colours, most people have a great 
difficulty in combining them so as to see a single pidure 
of a neutral tint. 

Mr. S. P. Thompson then described a curious observa¬ 
tion of change of pitch occurring when a tuning-fork is 
caused to rotate rapidly round its axis, the nodal inter¬ 
ferences at each quarter rotation ceasing to be separately 
heard when recurring more than about thirty times in a 
second. He has attempted various ways of estimating 
he amount of this change of pitch, including a method 
ounded on the binaural estimation of interference beats. 

AKADEMIE DER WISSENSCHAFTEN, VIENNA. 

April, 1877. 

J. Donatii, “ Decomposition of Hydroxylamine by Alka¬ 
line Cupric Solutions." Redudtion to cuprous oxide, 
accompanied by a lively development of pure N20 occurs 
even in the cold. Volumetric analyses coincided with the 
decomposition— 

2NH30 + 02 = N20+3H20, 
from which fadt the author considers that no hydroxyl 
group is contained in hydroxylamine, but that the oxygen 
united with the nitrogen solely.” 

H. Brucke, “ Contributions to Chemical Statics." The¬ 
oretical considerations, based on the adtion of various 
acids, at different temperatures, on the violet solutions of 
ferric salicylate. 

J. Preluj, “ Diffusion of Vapours through Earthen 
Cells." The observations were made in a graduated tube, 
the sides of which were coated with soap solution, a disk 
of mica resting on a soap film serving to mark the changes 
in volume. Ether gave results varying from Graham’s 
law. Chloroform yielded numbers closely coinciding with 
those reckoned from the theoretical specific density. Ex¬ 
periments condudted at various temperatures, when the 
air in the interior of the apparatus was saturated with 
aqueous vapour, showed that the velocity of diffusion of 
aqueous vapour is dependent on the temperature in the 
same degree as the maximum of tension. After deter¬ 
mining the constant of an apparatus in dry air, an ob¬ 
servation made in ordinary air would serve to determine 
the relative amount of moisture present. 

A. v. Obermayer, “ Friction on Viscous Bodies." The 
inner fridtion of pitch is shown to be subjedt to the same 
laws as the fridtion of liquids. The inner fridtion of merely 
soft bodies varies notably from these laws. 

P. C. Puschl, “ Latent Heat of Vapours." The author 
finds that if a mixture of vapour and liquid passes through 
the following series of changes,—viz., expansion by con¬ 
stant temperature, elevation of the temperature by constant 
volume, compression to the original volume by this ele¬ 
vated temperature, and cooling to the original tempera¬ 
ture,—the external labour required is greater than the 
equivalent of heat so won. An inner labour is thus pro¬ 
duced, which in some unknown manner escapes as the 
evolved heat. 

Z. H. Skraup, “ On Super-Ferricyanide of Potassium." 
This body, already described by Stadeler and Bong, but 
not analysed, on account of its unstable properties, was 
obtained by the adtion of HC1 and KC103 on red prussiate 
of potassium. It is black, amorphous, easily soluble in 
water, insoluble in alcohol, and possesses the composition 
K2FeCy6. Fe must be regarded as tetravalent in this case. 

R. Maly, “A New Derivative of Sulpho-carbamid," 
This consists of sulpho-carbamid-acetic acid,— 

CS.(NH2)(NH.CH2.COOH), 

which can be regarded as a sulpho-hydantoic acid. 

CORRESPONDENCE. 

PRODUCTION OF CARBONIC ACID. 

DECOMPOSITION OF CARBONATE OF LIME. 

To the Editor of the Chemical News. 

Sir,—Allow me to refer briefly to a paragraph in your 
“ Chemical Notices from Foreign Source's ” (Chem. News, 
vol. xxxv., p. 188), in which is an interesting note on a 
“ New Mode of Manufacturing Sulphides, Carbonates,” 
&c., by Mr. C. Vincent. 

It would be very interesting to know whether he has in 
practice produced a sulphide of potassium or sodium, in 
his new process, at a less cost than by the usual mode of 
calcining the sulphate with charcoal ? 

Probably he does not consider it new to displace II2S 
by C02 so as to form a carbonate, as it has been used for 
many years, and is, in fact, the most elegant way of pro¬ 
ducing carbonate of ammonia direct from raw gas liquor; 
but, in an economic point of view, whence are we to ob¬ 
tain the C02 ? And it is this enquiry which induces me 
to refer to the article at all. He would confer a boon 
upon many manufacturers if he could indicate a practically 
cheap source of C02. 

Alkali .derive a limited supply from the saturation of 
their excess of HC1, but this is all required for making the 
bicarbonates of soda and potash. And of course it does 
not pay to liberate C02 for the purpose by any acid which 
has to be produced expressly for it. 

There are probably hundreds of tens of C02 thrown off 
daily from our large breweries and distilleries, and much 
money has been spent in attempts to utilise it; but the 
collecting and purifying have always cost more than the 
available value. And the same remark applies to attempts 
which have been made to colleCt and purify the gases 
which escape from flues where CO is utilised as a source 
of heat, as in burning the gases of iron furnaces. 

But an impression prevails that limestone gives off its 
C02 at a strong red-heat. In my experience this separa¬ 
tion does not take place fas C02) at any temperature 
which fire-clay or iron retorts will bear. 

Some years ago I ereCted a bench of ordinary iron gas- 
retorts for this purpose, but the resulting gas was nearly 
pure CO. I suspected this was caused by moisture in the 
limestone coming in contaCt with the heated iron, so as to 
liberate H, which reduced the C02 to CO ; and I there¬ 
fore selected very pure limestone,—in faCt, marble,—and 
having powdered and dried it, no gas was liberated, al¬ 
though the heat was raised till the iron melted; but when 
I exposed portions of this same marble to H, at a m0de- 
rate red-heat, I obtained at once a copious supply of CO. 
Carbonaceous matter mixed with the marble produced the 
same result, and this led me to examine the gases from 
lime-kilns, wherein coal is always intimately mixed or 
stratified with the limestone, and I found the gases to 
consist in every case almost entirely of CO. I therefore 
arrived at the conclusion (which I have never seen reason 
to alter) that no practically moderate temperature will 
liberate C02 from limestone unless some reducing agent 

1 be present, which of course renders it useless. 
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I was subsequently assured, by a rather high authority, 
that dry superheated steam, forced into vessels containing 
white-hot limestone, would permeate it and extrude the 
C02 unaltered. I tried this in fire-clay retorts of the best 
Stourbridge make, but with no better result; the gas I 
obtained was almost entirely CO. 

I have also tried, at various temperatures, and under 
various circumstances, the combustion of coke, charcoal, 
and in a current of air, but the result was a mixture of 
CO with nitrogen, and but bare traces (of no practical 
use) of C02, resulting from the secondary combustion of 
the CO. 

I shall therefore be greatly obliged to Mr. Vincent or 
any other of your correspondents if they will indicate 
some source of C02 sufficiently cheap to render this new 
mode of making carbonates practically useful.—I arn,&c., 

Alfred Payne, F.C.S. 

Galen Laboratory, Ettingshall, Wolverhampton, 
May 14, 1877. 

BLOWPIPE TESTS FOR BORiC ACID. 

To the Editor of the Chemical Nevus. 

Sir,—Whatever may be the cause of my want of success 
in using the test advised by Major Ross for boric acid, 
the deficiency of the heat employed had nothing to do 
with it, I think, as the experiments were made with a very 
powerful blowpipe-flame. The Bunsen burner was only 
used as an additional test of the permanence of the green 
colouration caused by copper. In his book Major Ross 
certainly speaks of the test as not being so effective as 
Turner’s, but his allusion to it in the Chemical News 

(vol. xxxv., p. 99) does not convey the same impression, 
as he says—“ The real defect of Turner’s method is, that 
the reaction is too ephemeral. 1 have attempted to re¬ 
medy this defect by the use of a solution of copper.” It 
was this which first caused me, and probably others, to 
try the process, a good test for boric acid being so valuable 
in determinative mineralogy, &c. 

I think Major Ross, in his letter (Chemical News, 
vol. xxxv., p. 187), sufficiently admits that the test is not 
a very good one, on .the same grounds which I pointed 
out, viz., that he begms with a green colouration similar 
to that which is afterwards to form the proof of the pre¬ 
sence of boric acid ; and also by introducing soda solution 
to cover this first green. As he is about to give us a far 
better test, having nothing to do with flame-colouration, 
he can well afford the admission. 

Using soda solution, as now advised, I find it, of course, 
easy to destroy the copper green ; but I quite fail to pro¬ 
duce any new colouration by the addition of tourmaline 
or axinite, even in considerable quantity, The soda 
(added a little at a time in dilute solution, till the copper- 
green is just completely obliterated) renders anything 
else (to me) quite imperceptible. I am well aware how 
different a coloured flame may appear to two people, es¬ 
pecially when the colouration is not very intense, and 
this mayvbe a case in point; but I fancy most people 
would find the soda-flame in this instance completely 
swamp all else. Indeed, if the soda is competent to 
destroy the copper-green, why not also the green which 
is to be looked for on adding borates? Turner’s test 
overcomes the presence of an enormous sodium-coloura¬ 
tion, because of the very great volatility of the boron- 
compound which is produced, and the sudden rush which 
this makes to the outer eages of the flame, enabling a 
small quantity of boron to produce an intense, though 
transient, effeCt. No similar reaction takes place in the 
test under discussion. 

It is a great pity that a proper and efficient use of the 
blowpipe and accessories is not more widely taught. I 
have been informed that it is not taught at all at the 
Royal School of Mines. I can, however, hardly credit 
this, as, whoever could afford to do without this useful 

knowledge, the Mining Engineer—who may have to ex¬ 
amine mineral deposits in all sorts of out-of-the-way 
places—could not (or should not) afford it. So much 
stress is laid upon it at the several Continental mining- 
schools that the one in Jermyn Street surely does not 
form an exception. 

The very low opinion of “ pyrology ” which is held by 
many chemists and teachers cannot be wondered at by 
those who have had occasion to see the wretched, ineffi¬ 
cient, and unsystematic “pottering” which frequently 
passes muster among chemists and mineralogists as 
“ blowpipe-work,” in spite of the excellent books to be 
had on the subject, and of the knowledge that so many 
distinguished men have found it worth while to give very 
great attention to the study, which is too often regarded 
as trivial and useless. 

Many people will have noted with satisfaction that the 
announcement that the Society of Arts are going to award 
prizes for proficiency in blowpipe determination of mine¬ 
rals, the examination to be held in Cornwall, where very 
good instruction in the subject is being given to miners 
and others—surely a case of “ the right thing in the right 
place.” 

I believe very many instances are well known of depo¬ 
sits of great value being neglected, or passed over, by 
those in charge of mines, because they had no means of 
recognising what was before them. I have myself had 
very many instances under my notice of the converse of 
this, viz., the mining and shipping to this country of large 
quantities of ore, either utterly valueless or valuable only 
in a far less degree than was expected, simply because 
the people at the mines had been deceived by appearances, 
had had no means of testing, and had not waited, or gone 
to the expense of having samples sent for assay before so 
mining and shipping. Heavy losses take place in this 
way when large quantities are mined and sent to the coast 
at great cost, and are sent here by steamer many thousands 
of miles. In all the many cases known to me the mis¬ 
takes would never have occurred if anybody at the mines 
had ever had a few lessons in “ blowpipe,” and possessed 
such apparatus as would cost, at the outside, £2 or £3. 

Surely such considerations as these are eminently 
“ practical,” and should argue strongly for the regular and 
systematic teaching of the use of the blowpipe, at all 
events in mining-schools and similar institutions.— 
I am, &c., 

W. M. Hutchings. 
Laboratory, Wallasey Ore Works, 

Birkenhead, May 12, 1877. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, de VAcademic 
des Sciences. No. 17, April 23, 1877. 

This issue is taken up with the prizes annually awarded 
at the Public Session of the Academy. The Bordin prize 
in physics for the best paper on the true heat of the 
sun’s surface was not awarded. The Jecker prize in che¬ 
mistry was given to M. Cloez for his late researches on 
the oil of the seeds of Elceococca vernicia. A subordinate 
Desmazieres prize of 500 francs was awarded to M. Miintz 
for his researches on the nature of the sugars which enter 
into the constitution of fungi and on the respiratory 
functions of these plants. The Montyon prize for com¬ 
batting the evils of the insalubrious arts was given to 
Prof. Melsens for his successful introduction of the iodide 
of potassium as a remedy for saturnine and mercurial 
poisoning. The Gegner prize has been awarded to M. 
Gaugain for a set of researches, among which we mention 
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his memoirs on the thermo-eleftric adtion of tourmalines, 
on thermo-eledtric couples, his examination of ele&ric 
condensers, and of the propagation of eledhicity in con¬ 
ductors of a medium quality. 

Biedertnann's Central-Blatt fur Agricultur Chemie 
Heft 2, 1877. 

The Drinking Waters of Konigsberg.—M. Beer._ 
The author has determined suspended matter, solid 
residue, total hardness, permanent hardness lime 
magnesia, chlorine, sulphuric, nitric, and nitrous acids’ 
and quantity of permanganate required for the oxidation 
of organic matter. The waters contain “ putrefadtion- 
organisms,” and are pronounced offensive in odour and 
ill-adapted for dietetic use. 

Arable Soils of Auvergne.—Prof. M. Truchot.—The 
main element of the fertility of these volcanic soils is 
phosphoric acid, which occurs combined with lime. The 
quantity of nitrogen existing in the soils is in a direft 
relation to the carbon of the ulmic substances present. 
It must therefore be assumed with Deherain that atmo¬ 
spheric nitrogen combines with these carboniferous com¬ 
pounds before it is capable of co-operating in the nutri¬ 
ment of plants. 

Formation of Urea in the Animal System.—Dr 
Drechsel and Dr. F. Hofmeister.—Dr. Drechsel believes 
that he has detedted carbamic acid or one of its salts in 
the serum of dogs’ blood, and infers that from this body 
urea is formed by the adion of a ferment. Dr. Hofmeister 
considers the presence of carbamic acid not proved by 
the readtions given. 

Substitution of Gelatin and Tyrosin for Albumen 
in Diet.—L. Heumann and Theodor Escher.—The author 
finds that in the absence of albumen gelatin and tyrosin 
conjointly are capable of supporting the organism, though 
neither of them taken singly has that power. 

Experiments on Plants with Coloured Light.— 
Prof. G. Kraus. On prolonged exposure plants in blue 
light appeared of a deeper green than those placed in 
yellow light. Still phycocyan and diatomin were formed 
under the influence of yellow light. The injurious adtion 
of green light upon the mimosa was confirmed. 

Signification of Chlorophyll.—Dr. R. Sachsse.—The 
author regards chlorophyll as the first stage in the forma¬ 
tion of starch. 

Xanthophyll and Chlorophyll.-Dr. R. Sachsse.-If 
an alcoholic so ution of chlorophyll is many times shaken 
up with so-called light benzin from petroleum and the 
upper stratum is each time drawn off, at last a pure 
yellow solution is obtained—the xanthophyll of Krause. 

Para-arabin.—Prof. E. Reichardt.—This substance, 
'-i2H22vJII, is obtained from the tissues of the sugar-beet 
or the carrot after the juice has been expressed. It 
gelatinises with water, and dissolves completely on the 
addition of a little acid and the application of a gentle 
J * Caw 

Difference in Genuine Milks.—Prof. E. Reichardt.— 
The author finds that the difference between the respective 
amount of solids not fat ” in the richest and poorest 
samples was 172 per cent. 

Detection of Oleo-Margarin in Butter.—Prof. G. 
Lechartier. Fresh genuine butter which has not been 
melted appears under the microscope composed of ovoid 
granides, and contains no crystals. The artificial product 
obtained from tallow contains crystals. Artificial butter 
does not melt at once, like genuine butter, to a clear oil, 
but fuses gradually, a whitish “ sauce ” being first formed. 

Adulteration of Bread and Flour with Gypsum, 
Heavy Spar, &c.—Dr. Erdmann and Dr. Vohl.—A Rot¬ 
terdam firm has been recently offering finely ground 
gypsum to various millers in the province of Hannover. 
To detect such frauds Vohl mixes 10 grms. of the flour 
with 20 grms. of potash saltpetre, places the mixture in 

a platinum vessel, and ignites with a red-hot platinum 
wire. If the flour is pure the pale green melted mass 
dissolves almost entirely in water, and the solution, 
scarcely turbid, gives no precipitate with hydrochloric 
acid, which, if it appears, indicates the presence of sili¬ 
cates. The acidulated solution should give with barium 
chloride merely a slight turbidity. A decided precipitate 
indicates the presence of sulphate of lime or of baryta. 

MISCELLANEOUS. 

Blowpipe Apparatus.—A prize of £10, which has 
been placed at the disposition of the Council by Colonel 
A. A. Croll, is offered by the Society of Arts, with the 
Society’s Silver Medal, for the best set of Blowpipe Appa¬ 
ratus which shall be sold retail for one guinea. The 
apparatus must, at least, contain blowpipe, blowpipe lamp 
or candle, spirit lamp, charcoal or charcoal pastilles and 
holder, platinum wire, glass tubes closed at one end (mat- 
trasses), open glass tubes, platinum-tipped forceps, mag¬ 
net, hammer and anvil, and four reagents, viz., borax 
microcosmic salt, carbonate of soda, and nitrate of cobalt, 
these instruments and reagents, together with any other 
which may be thought desirable, must be packed in a box. 
It must be understood that the above list of apparatus, 
&c., is only intended to include such as are absolutely in¬ 
dispensable, and it is expedted that the set will contain 
additional instruments and reagents, the selection of 
which is left to the competitors. Special attention should 
be paid to the following points :—1. Solidity of construc¬ 
tion. 2. Compadtness and portability. 3. Facilities for 
packing and unpacking. 4. Number of useful instruments 
and reagents in addition to those mentioned. The 
Society does not engage to give the prize unless some 
apparatus apyears to show sufficient merit, and some ad¬ 
vance on what is now obtainable for a guinea. All appa¬ 
ratus for competition must be sent to Society’s House on 
or before 1st August, 1877. The successful competitor 
must guarantee that a proper supply of the apparatus 
shall always be kept on hand, for sale in England. 

MEETINGS FOR THE WEEK. 

Tuesday, 22nd.—Royal Institution, 3. 
- Civil Engineers, 8. 
- Anthropological Institute, 8 

Wednesday, 23rd.—Society of Arts, 8. “The Measurement and 
Settlement of Musical Pitch,” by A. J. Ellis, 
F.R.S., F.S.A. 

- Geological, 8. 
Thursday, 24th.—Royal Institution, 3. “Heat,” Prof. Tyndall. 
Friday, 25th.—Royal Institution, 9. “ Evolution of Nerves,” Mr. G . 

J. Romanes. 
-Quekett Club, 8. 

Saturday, 26th.—Royal Institution, 3. “ Modern French Poetry,” 
Mr. W. H. Pollock. 

- Physical, 3. “ On the Fridtion of Water and 
other Liquids,” and “On Ice as an Electrolyte,” 
by Profs. J .Perry and Ayrton. “ Spedtroscopy,” 
by H. Col. Campbell. 

ROYAL INSTITUTION OF GREAT BRITAIN, 
Albemarle Street, Piccadilly, W. 

professor JAMES DEWAR, M.A., F.R.S.E., 
will on TUESDAY next, May 22nd, at Three o’clock, begin 

A COURSE OF THREE LECTURES “On the Chemical Philo¬ 
sophy of Sir Humphry Davy.”—Subscription to this Course. Half-a- 
Guinea ; to all the Courses in the Season, Two Guineas. 

Now ready, in 8vo., with 23 Woodcuts, price 12s. 

TTHE HISTORY, PRODUCTS, and PRO- 
CESSES of the ALKALI TRADE, including the most Recent 

Improvements. By Charles Thomas Kingzett (Consulting 
Chemist). & 

London : LONGMANS and CO. 

A/Tethylated Spirits.—David Smith Kidd 
^.Licensed Maker, Commercial Street, Shoreditch, N.E 
Also FINISH, FUSEL OIL and RECT. NAPHTHA. 
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ON REPULSION RESULTING FROM 

RADIATION.—PART III.* 

By WILLIAM CROOKES, F.R.S., &c. 

125. In my previous papers on this subjedf the experi¬ 
ments described havehad for their objed the demonstration 
of the broad fads of repulsion resulting from radiation. 
In Part I., after satisfying myself that the adion was not 
due to air-currents or eledricity, I went rapidly over bodies 
of the most diverse chemical and physical charaders, 
organic and inorganic, metallic and non-metallic, dense 
and light, in spheres, disks, and thin plates, endeavouring 
to find, from their behaviour when free to move in a 
vacuum, what conditions were necessary to obtain the 
strongest movement under the influence of radiation, and 
what were unnecessary. I ascertained that chemical con¬ 
stitution had little or nothing to do with the adion. I 
said (par. 75) “ the law appears to be that the force exerted 
is in proportion to the extent of surface exposed, rather 
than in proportion to the mass. Much surface and extreme 
lightness are the requisites in seleding materials for the 
beam, index, or gravitating mass ; and when the masses 
have the same specific gravity and extent of surface, their 
position in resped to the source of heat determines the 
extent of movement. Thus a cylinder of pith is more sen¬ 
sitive when arranged for the heat to ad on its side than 
on its end.” I tried many experiments on the circum¬ 
stances governing the position of the neutral point during 
exhaustion, and I proved that, within experimental limits, 
the nearer the vacuum approached perfedion the stronger 
was the movement due to radiation. 

In Part II. I described many improved forms of apparatus 
by which the movements due to radiation could be studied 
in a more complete manner and numerical results be 
obtained; the adion of the various kinds of radiation, from 
the obscure heat-rays emitted by copper at ioo° C. to the 
blue and ultra-violet rays of the spedrum, was examined, 
the interference caused by passing the rays through various 
screens was shown, and the phenomena of the neutral 
point were further discussed. Experiments were described 
which satisfied me that the hypothesis of the movements 
being due to evaporation and condensation at the surface 
would not account for all the fads of the case ; and ample 
proof was afforded that “ to get the greatest delicacy in 
these apparatus there is required large surface with a 
minimum of weight,” an apparatus for the quantitative 
examination of this law being described. 

126. Nearly all the experiments described in Parts I. 
and II. were made with the dark or slightly luminous 
heat-rays—the fingers, a hot glass rod, hot copper, or a 
candle-flame being used as the source of radiation. I quote 
the following sentence from par. 94:—“Although I most 
frequently speak of repulsion by heat, and in illustrating 
any of the results obtained I generally use either the 
fingers or the flame of a spirit-lamp as a convenient source 
of radiation, it must be clearly understood that these results 
are not confined to the heating-rays of the spedrum, but 
that any ray, from the ultra-red to the ultra-violet, will 
produce repulsion in a vacuum. I have already mentioned 
this fad in my first paper (58, 68).” 

A few experiments were tried on the effed of radiation 
on surfaces the refleding or radiating power of which was 

* A Paper communicated to the Royal Society, January 5, 1876. 
From the Philosophical Transactions of the Royal Society of London, 
vol. clxvi., part 2. 

t Philosophical Transactions, vol. clxiv. (for 1S74), p. 501, and 
vol. clxv. (for 1875), p. 519. 

modified by coating them with various substances. In 
par. 102, after describing a torsion-apparatus for quanti¬ 
tative work, I mention that the surfaces of pith, as thin 
as possible, may be coated with lampblack or silver, or 
may retain their natural surface ; in par. 108 I state, as 
the result of a long series of experiments with this appa- 
latus, that “ the conduding-power for heat and condition 
of the surface (whether coated with lampblack or con¬ 
sisting of polished metal) of the body on which radiation 
falls materially influence the movements.” In par. 112 I 
again refer to the effed caused by the physical condition 
of the surface; and further on, in par. 116, I say, “A 
series of experiments have been tried with a view to 
ascer-ain what influence the state of the surface of the 
substance submitted to radiation has on the amount or the 
diredion of its movement.” After describing one in 
which white ivory was compared with lampblacked ivory 
without giving very striking results, I continue :—“ These 
experiments were, however, tried in 1873, when I had not 
succeeded in getting anything like the delicacy I now ob¬ 
tain in the apparatus; and I propose to repeat them under 
varied conditions, before employing the results to found 
any arguments upon.” 

The present paper contains an account of these experi¬ 
ments on the adion of radiation on bodies the surfaces of 
which have their radiating and absorbing powers modified 
by various coatings. The surfaces examined in this way 
are of the most diverse charader, the incident rays have 
been seleded of all refrangibilities from ultra-red to ultra¬ 
violet, the radiation has been sifted through liquid, solid, 
and gaseous screens, the degree of exhaustion and the 
sensitiveness of the apparatus have been brought to a 
state of perfedion undreamed of in my earlier experiments, 
and the results, I venture to state, are of a correspondingly 
striking charader. 

Fig. 1. 

127. The results which I obtained on comparing the 
adion of radiation on thin substances, plain and lamp- 
blacked, were at first v&ry anomalous. As already stated 
(116) the movement of lampblacked ivory under the in¬ 
fluence of radiation was only a little more than that of 
plain white ivory. On the other hand, coating platinum 
with lampblack produced a very marked effed on its 
movement (114). 

' Pith coated with lampblack was generally found to have 
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its sensitiveness heightened ; but this was not always the 
case, and the following experiments were tried for the 
purpose of clearing up these discrepancies. 

128. An instrument was made similar to the one 
described and figured in pars. 84, 85, consisting of a glass 
bulb on the end of a tube, and having suspended in it, by 
means of a silk fibre, a horizontal glass stem with a disk 
of pith at each end. For a detailed description and the 
mode of exhaustion I refer to my last paper, the only 
point of difference being that in the present case one of 
the pith disks was coated with lampblack, the other ie- 
maining white. 

Before exhausting the apparatus I found that the white 
and the black disk were attracted about equally by the 
fingers, a bulb of warm water, or a hot glass rod. 

After exhausting it I tried the adion again. The fingers 
repelled either disk strongly, and in about an equal degree ; 
and the same result was obtained with other sources of 
heat of low intensity. If the finger, a bulb of warm water, 
or a warm piece of glass or metal is held for some time 
close to the glass bulb, the two disks are repelled, and the 
rod conneding them sets equatorially, showing that the 
repulsion is equal on the black and the white surface. 

The bulb of water with enclosed thermometer (28) was 
raised to ioo° C., and brought close to the bulb of the 
apparatus. The black and white disks were equally re¬ 
pelled, the conneding-rod setting equatorially. 

A barh of fusible metal was prepared. In this a small 
copper ball was heated to different temperatures, and the 
adion on the black and white disks noted. 

At ioo° C. the repulsion of the two was equal, 

n >1 

11 >> 

the black was slightly more repelled than the 
white disk, the rod setting about five degrees 
from the equatorial position. 

The fusible metal bath was gradually increased in tem¬ 
perature up to dull redness, and the adion of the copper 
ball heated in it was tested from time to time; the tem¬ 
peratures were not ascertained, as they were above the 
boiling-point of mercury. The repulsion of the black 
disk increased until at dull redness the copper ball caused 
the rod joining the two disks to make an angle of about 
40 degrees. At a full red heat the ball repelled the black 
disk \Tery strongly, causing the rod to oscillate violently, 
and sometimes even to pass the axial position. 

129. A candle brought near the apparatus aded on the 
disks even more energetically than the red-hot copper. 
At a little distance off the movable rod set at an angle of 
45 degrees; and by causing the candle to approach or 
recede, the angle formed by the rod varied in a corres¬ 
ponding manner, the torsion of the suspending fibre 
balancing the varying force of radiation. 

130. During the exhaustion of one of these pieces of 
apparatus, an adion of aqueous vapour was observed 
which explained some of the anomalies I had met with in 
the course of this investigation. The apparatus had a 
little water in it; and although the mercury-pump brought 
the gauge to within about 8 millims. of the barometric 
height in the course of ten minutes, the tension of the 
aqueous vapour prevented it from rising higher. After 
working the pump for several hours, and gently warming 
the different parts of the apparatus, the liquid water was 
evaporated, and only aqueous vapour remained. The 
gauge now rapidly rose to the height of the barometer, 
the apparatus necessarily being filled with the residual 
aqueous vapour. On bringing a lighted candle near the 
disks I expeded to see the black one violently repelled ; 
but instead of that the conneding-arm set equatorially, 
showing that the radiation from the candle within a few 
inches of the disks repelled the white one as strongly as 
it did the black. The pump was kept in adion, and oil of 
vitriol was passed through it once or twice (44). This 
was continued for about four hours , and on testing the 
apparatus from time to time with a candle the repulsion 

of the black disk gradually increased, the arm setting at a 
greater and greater angle from the equatorial position, but 
at no time getting very strongly defleded. 

An accident happening to one of the tubes of the pump, 
it was necessary to let air into the apparatus ; it was 
passed in slowly over oil of vitriol. As soon as the pump 
was . mended exhaustion of the apparatus was recom¬ 
menced. As soon as the gauge rose within 6 millims. of 
the barometric height the candle was seen to repel the 
black disk. At 3 millims. the superior repulsion of the 
black over the white disk was sufficient to cause the arm 
to set 45°; and as the exhaustion got better the repulsion 
of the black disk increased, until at the point when the 
gauge and barometer were level the candle exerted a 
strong adion many feet off, and when brought close to 
the instrument set the bar and disks in most violent 
agitation, the black disk being driven violently away, and 
the conneding-arm swinging rapidly on each side of the 
axial position. 

This experiment shows that the presence of even a 
small quantity of aqueous vapour in the exhausted ap¬ 
paratus almost, if not quite, neutralises the more energetic 
adion which luminous rays appear to exert on a blackened 
surface. In the first case, even when the gauge and the 
barometer were appreciably level, and the pump had been 
working for some hours, the superior repulsion of the 
black over the white was not so strong as it was in the 
second case when the gauge was several millims. below 
the barometer. 

131. These two experiments, the one showing a marked 
difference of adion on a black surface between heat of 
low intensity and luminous rays, and the other showing 
that this difference may be neutralised by aqueous vapour, 
explain most of the anomalies I have met with ; and 
especially they prove how it was that my earlier experi¬ 
ments with black and white surfaces failed to show much 
difference. They also prove that still further improve¬ 
ment in the vacuum-producing apparatus would be 
advisable. I accordingly adopted Dr. Angus Smith’s and 
Professor Dewar’s plan of absorbing the residual gas by 
means of cocoanut-shell charcoal; and I found that after 
a little experience this, although somewhat tedious, left 
little to be desired in the perfedion of the vacuum. A 
glass tube about 6 inches long is tightly packed with 
small pieces of freshly ignited cocoanut-shell charcoal; it 
is then drawn narrow at each end and sealed on to the 
apparatus, between it and the spiral glass tube.* The 
exhaustion proceeds as usual till the gauge and barometer 
are appreciably level; the charcoal-tube is then heated to 
a temperature well within the softening-point of the glass, 
when the occluded gases are given off from the charcoal 
and depress the mercurial gauge 30 to 40 millims. The 
pump is now worked rapidly until the gauge is brought 
up again ; the heating of the charcoal is repeated, when 
more gas is given off and the gauge is again depressed, 
although not so much as before. The pump is again set 
going, and these operations are repeated until heating 
the charcoal ceases to depress the gauge. The effed of 
this has been to repeatedly wash out the residual atmo¬ 
spheric air and aqueous vapour from the interior of the 
apparatus, and replace it by gas or vapour which has been 
occluded by the charcoal, and which we are justified in 
supposing will be again occluded by it even when very 
highly exhausted. When these operations are finished, 
and no more gas is carried down by the mercury, the ap¬ 
paratus is removed from the pump by sealing off the tube 
at the narrow part between the charcoal and the spiral, so 
as to leave the charcoal still in connexion with the appa¬ 
ratus. The two together are now set aside for some weeks, 
when the charcoal will gradually absorb the whole of the 
residual gas and leave the vacuum so nearly perfed that 
it will not condud an indudion-current of eledricity. 
In most of my experiments this refinement is not neces¬ 
sary; but in some, especially when working with the ap- 

* In some of the subsequent woodcuts of apparatus (135, 145) this 
charcoal-tube is shown in its place. 
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paratus subsequently described, I prefer to adopt it. When 
it is considered that the charcoal has exerted its full adtion 
the tube containing it may be drawn off before the blow¬ 
pipe, and the apparatus left ready for use. 

(To be continued.) 

NOTE ON THE CHEMICAL RELATIONS OF 

FRANKLANDITE AND ULEXITE. 

By J. EMERSON REYNOLDS, M.D., 

Professor of Chemistry, University of Dublin. 

A short “Note” on this subjedt by Professor How ap¬ 
peared in the Chemical News, vol. xxxv., p. 189, in which 
the formula for ulexite is stated to be different from that 
which I adopted, for the purpose of comparison, in a recent 
paper on Franklandite. The latter mineral is a new borate 
which I described and named after Dr. Frankland. The 
empirical formula of the body proved to be— 

2Na20,2Ca0,6B203,15H2O. 

The objedt of my paper was, of course, to describe the new 
compound, but, having done so, I pointed out that it 
seems to be related to the mineral ulexite in a very 
simple way, if we employ for the latter the empirical 
formula— 

Na20,2Ca0,6B203,i8H20. 

That expression was used on the authority of Rammels- 
berg, but I was well aware of the fadt that the formula had 
been called in question by Professor How and others, who 
found for a mineral believed to be ulexite the ratios— 

Na20,2Ca0,5B203,i5H20. 

It is evident that How’s formula for ulexite would serve 
my purpose quite as well as Rammelsberg’s, for in either 
case the chemical relations of Franklandite and ulexite 
are easily recognised. I found, however, that Dana, in 
his excellent “ System of Mineralogy,” seems to give the 
preference to Rammelsberg’s formula ; as he has not only 
placed it before Professor How’s, in the descriptive por¬ 
tion of the work, but he has also seledted it for translation 
—at p. 595 of the 5th edition—into the new and peculiar 
notation first generally applied to minerals by Dana in that 
particular edition of his great work. It is just possible that 
the minerals analyed by Rammelsberg and by How, were 
not, stridtly speaking, identical, as these mineral borates 
resemble each other very closely in physical characters ; 
hence I did not think that it would be desirable to enter 
ints a discussion upon points which could not be settled 
without a good deal of investigation, and which, moreover, 
did not directly concern me. I then decided to employ 
Rammelsberg’s formula for ulexite, as that expression is 
evidently still considered worthy of confidence by the dis¬ 
tinguished author of our chief mineralogical work of 
reference. 

Dublin, May 14th, 1877. 

DETERMINATION OF CHROMIUM BY STANDARD 

LIQUIDS. 

By MM. FERD. JEAN and H. PELLET. 

By the employment of baryta water and standard sul¬ 
phuric acid we can determine easily and rapidly the 
chromic acid in chromates, bichromates, insoluble chro¬ 
mates, and titrate chrome iron. 

Theory of the Process.—If to a neutral solution of an 
alkaline chromate we add baryta water there is formed 

(1.) Insoluble chromate of baryta, the alkali originally 
combined with chromic acid becoming free. 

(2.) On precipitating the excess of baryta by carbonic 
acid, boiling, to render insoluble the carbonate of 

213 

baryta, and filtering, the liquid contains in the 
state of carbonate all the alkali which was com¬ 
bined with chromic acid. 

(3.) From the quantity of sulphuric acid necessary to 
saturate the alkali set free by the baryta we may 
deduce the corresponding chromic acid. 

Practice of the Process.—The theory which we have 
just indicated is applicable to the determination of chrome 
in a great number of cases. The solutions upon which 
we can operate ought to be free from acids precipitating 
baryta or suits of which the base gives with carbonic acid 
a precipitate. We will take, for example, the titration of 
a chromated iron. 

The ore is reduced to a very fine powder, then dried. 
We put 1 grm. of the sample into a silver capsule con¬ 
taining from 12 to 15 grms. of pure melted soda. We heat 
to redness for fifteen to twenty minutes. When the ore 
has been sufficiently pulverised the attack is complete with 
the first operation. We treat with water, which leaves a 
residue consisting especially of oxide of iron. 

If the attack of the ore is not complete we should dis¬ 
solve the insoluble part by the aid of hydrochloric acid 
to separate the oxide of iron from the chromated iron not 
attacked, and we effe<5t a second fusion of the residue with 
2 or 3 grms. of pure soda. 

All the waters containing the alkaline chromate are 
mixed, and evaporated so as to form a volume of 400 c.c. 
We neutralise the liquid almost entirely with some cubic 
centimetres of concentrated and pure hydrochloric acid, 
but we leave a slight alkalinity, which we recognise by 
the yellow lemon-colour which the liquid possesses. We 
make up the volume to 500 c.c., and we filter it if needful. 

Take 250 c.c. of the filtered liquid, and saturate exadtly 
with dilute hydrochloric acid (50 to 60 grms. per litre). 
To arrive easily at this point of neutralisation, we can 
operate according to one of the methods below : 

(1.) Put into the 250 c.c. a few drops of litmus, and 
saturate at a boil with diluted hydrochloric acid. 

(2.) We may also pour in the acid until a drop of the 
liquid tried upon litmus or turmeric paper indicates exadt 
neutrality. To the neutral liquid we add 5° c*c* a solu¬ 
tion of pure baryta, and then seltz water; we boil for a 
quarter of an hour to drive off the excess of carbonic acid. 
When the solution is cooled we add water so as to make 
up a volume of 500 c.c., then we filter, and we titrate the 
alkaline carbonate in 200 c.c. of the clear liquid by the 
aid of standard sulphuric acid. The sulphuric acid may 
have any standard; nevertheless, to facilitate the calcu¬ 
lation, we have made use of the following liquids: Acid 
solution containing 12-58 grs. of S03H0 per litre. 100 c.c. 
of this acid correspond to 0-25 grm. Cr03K0. 

If we suppose that in the example below we had em¬ 
ployed ii*8 c.c. of standard acid we shall have the fol¬ 
lowing calculation:— 

a. 10 c.c. standard S03H0 = 0 25 grm. Cr03K0 
11 . . x =0*295 Cr03K0. 

h. If 250 c.c. alkaline liquid =0*295 Cr03K0, 
550 c.c. . • = x — o*5go Cr03K0. 

c. If 250 c.c. of the chromate liquid =0-590 Cr03K0, 
500 c.c. (or 1 grm. of ore) = i*i8. 

100 grms. of the ore tried will furnish, then, 118 percent 
of the chromate of potash. 

We shall remark that the concentration of the acid 
which we have just indicated is such that the number of 
c.c. of the acid solution employed gives at once, accordingly, 
the proportion of chromate of potash. , 

(2.) Acid solution containing 16 per cent of sulphuric 
acid. The acid prepared in this proportion is such that 
the number of c.c. of acid employed, for the volumes which 
we have indicated, corresponds to the proportion of sesqui- 
oxide of chrome contained in 100 parts of the ore, but as 
the sensibility of the process may be diminished by the 
use of an acid too concentrated, we shall prefer to prepare 
it in the proportion of 8 grms. per litre. 

In operating under the conditions above mentioned, the 
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figure found on the burette, divided by 2, gives the weight 
per cent of the sesquioxide of chrome contained in the 
normal matter. To simplify the calculation we employ 
two coefficients :— 

Sesquioxide of chrome x 2*545 =chromate of potash. 
Chromate of potash X 0*3928 = sesquioxide of chrome. 
Remarks.—(1.) The volume of chromate of baryta and 

carbonate of baryta is very small; we have satisfied our¬ 
selves that there is no occasion to take it into account. 

(2.) The soda and the hydrochloric acid ought to be 
free from sulphuric acid, phosphoric acid, and salts of 
lime. 

(3.) The addition of the sulphuric acid ought not to 
produce any turbidity ; if this takes place the assay must 
be re-commenced, for the boiling cannot have been pro¬ 
longed enough to render insoluble all the carbonate of 
baryta. 

(4.) The baryta may contain a certain quantity of 
alkalies. We ought to ascertain the purity of this base 
before making use of it, and in case of need to establish 
the corredtion to be made for a certain volume of baryta 
water. 

The assays which we have made to study this process 
of titrating chrome have given us good results. In 39-28 
of chrome in a state of sesquioxide we have found 38-89, 
and out of 0*346 of bichromate of potash, 0-343 gr. 

This process is applicable to the assay of insoluble 
chromates when they are decomposable by fusion with 
alkaline carbonates. The chromate of lead being not 
clearly decomposed into carbonate of lead and alkaline 
chromate, and the alkaline liquid always holding lead in 
solution, our process is not convenient for the°assay of 
this salt.—Bull, de la Soc. Cliim. de Paris. 

REPORT 
ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS/ 

By Dr. A W. HOFMANN. 

. (Continued from p. 189.) 

Manufacture of Sulphuric Acid. By Robert Hasen- 
clever, Manager of the Stolberg Works. 

In the Chemical Ncwsf the proposal of P. W. Hofmann, 
to which reference has been made, has been discussed at 
length by Gibbins, Peter Spence, and others, and the 
process has been already experimentally introduced into 
certain German establishments. In 1S67 Winckler+ 
published some interesting investigations on the chemit 
cal processes which take place in the Gay-Lussac con¬ 
densing towers. The following conclusions may be drawn 
from his experiments :— 

a. Nitric oxide is not absorbed by hydrated sulphuric 
aci d • 

h. Hydrated, sulphuric acid combines with nitrous acid 
energetically and with the evolution of heat. The com¬ 
pound is intimate and truly chemical; it is not decomposed 
by a considerable elevation of temperature, but is im¬ 
mediately broken up on the addition of water. In the 
manufacture of sulphuric acid this compound is formed in 
a solid state in the so-called chamber crystals, whilst it 
!S met with dissolved in a liquid state in the sulphuric 
acid flowing out of the coke towers of Gay-Lussac’s 
apparatus. Nitric oxide and oxygen do not in in pres¬ 
ence of hydrated sulphuric acid combine as usual to form 
hyponitric acid, but form nitrous acid, even when the 
oxygen is in excess. 

Berichte iiber die Entwickelung der Chemischen Tr.au.-t,.,-. 
Wahrenddes Letzten Jahrzehends." Lnenuschen Indu-tiu 

+ Chemical News, 1870, pp. 106, 
* Winckler, in the work cited. 

132,141, 1G4, 189, 200, 212, 224. 

c. Hyponitric acid both in the liquid and the gaseous 
condition is capable of combining with hydrated sulphuric 
acid. The compound, however, if truly chemical is very 
unstable. On the application of heat it is completely 
decomposed, and the hyponitric acid either escapes un¬ 
changed or is resolved into nitrous acid, which' enters into 
chemical combination with the sulphuric acid, and into 
oxygen which is set free. The mode of decomposition 
depends on the degree of concentration of the sulphuric 
acid. 

d. Sulphuric acid and nitric acid appear to form mere 
mechanical mixtures, which, when heated, are resolved 
into escaping nitric acid, oxygen gas, and nitrous sul¬ 
phuric acid. 

e. Nitrous sulphuric acid in presence of moisture 
form, on contadt, hydrated sulphuric acid, while nitric 
oxide gas is evolved. 

f. Hyponitric acid, in contact with moist sulphurous 
acid, forms nitrous sulphuric acid in a solid crystalline 
state. 

Ten years ago most sulphuric acid works were unpro¬ 
vided with the Gay-Lussac tower for absorbing the nitrous 
acid which escapes at the end of the lead chambers. In 
many cases such a tower had been eredted, but was not 
in use. Gay-Lussac, along with Lacroix, introduced his 
process at Chauny, in the department of Aisne, as early 
as 1842 in order to absorb the nitrogen compounds 
escaping from the chambers in concentrated sulphuric 
acid, and thus to make them capable of re-utilisation. 
These experiments were undertaken, therefore, at a time 
when the acid was prepared almost exclusively from sul¬ 
phur. In establishments where sulphur is in use the 
evolution of the gas is generally regular, and hence at 
that time the results obtained were satisfactory as regards 
the consumption of nitre. On the introduction of pyrites, 
especially when the original and very imperfedt kilns were 
employed, the influx of gas became less regular, and the 
process in the chambers became thus liable to manifold 
disturbances. Gay-Lussac’s apparatus therefore began 
to yield bad results. At the present day, since Gersten- 
hofer and Schwarzenberg have calculated the composition 
of the kiln gases theoretically most advantageous, since 
we have learned to check over the composition of the 
gases by a simple determination of the sulphurous acid, 
and since more light has been thrown upon the whole 
process of the formation of sulphuric acid by the researches 
of Weber and Winckler, a regular production of gas is 
obtained from the pyrites kilns. The apparatus of Gay- 
Lussac was therefore introduced at Freiberg in 1865, and 
has been so managed that the results surpassed every¬ 
thing previously known as concerns the consumption of 
sulphuric acid. Gerstenhofer has the merit of contributing 
to these successes and of circulating the experience ob¬ 
tained at Freiberg. At Aussig, Liesing, Hauimont, 
Berlin, Brussels, Griesheim, Hanover, Stolberg, and 
elsewhere, Gay-Lussac towers on the Freiberg pattern 
have been introduced. Since regular determinations of 
the sulphurous acid in the kiln gases have been made on 
Reich’s method, and since the tower acid from Gay- 
Lussac’s apparatus has been regularly tested for nitrous 
acid as proposed by Winckler, a new era in the manufac¬ 
ture of sulphuric acid has opened. The details of the 
apparatus as at first used in Freiberg have been given by 
Schwarzenberg,* who also describes the wheel, first em¬ 
ployed by Segner at Aussig for the regular moistening of 
the coke in the towers. 

1 he decomposition of the nitrous sulphuric acid was 
formerly effected by steam in a so-called “ boiling drum.” 
As this apparatus requires frequent repairs in some 
establishments the nitrous sulphuric acid is allowed to 
flow together with water in cascades of earthen vessels 
placed within the chamber, when the decomposition 
takes place. Recently Glover’s tower, which will be 
described in the next section, has been used for this objedt 

* " Handbuch der Chemischen Technologic,” von P. Bolley 
2 Band, 1 Gruppe, von Dr. P. Schwarzenberg. 
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with the best results. A mixture of chamber acid and 
nitrous sulphuric acid flows from Gay-Lussac’s apparatus 
down into Glover’s tower. The hot kiln gases enter from 
below and concentrate the sulphuric acid to sp. gr. 1*7. 
The aqueous vapours thus evolved with the aid of the 
sulphurous acid decompose the nitrous sulphuric acid so 
completely that the concentrated acid from Glover’s 
tower is perfectly free from nitrogen compounds, whilst 
the decomposition in the boiling drum and with the cas¬ 
cade can hardly be so conducted, but that imperfectly 
decomposed acid now and then escapes. 

As regards the construction of the chambers opinions 
vary concerning the most advantageous form. A. W. 
Hofmann,* in the Report of the London Exhibition pro¬ 
nounced the formation of sulphuric acid independent of 
surface aCtion, a view confirmed by the experience of 

.many old manufacturers. Stassf has also proved by ex¬ 
periments at the chemical works of De Hemptine, at 
Brussels, that, other conditions being equal, the forma¬ 
tion of sulphuric acid is proportional to the volume of the 
chambers. Smith, + in the pamphlet which we have 
repeatedly quoted, maintains that the interior of the 
chambers is a still unexplored land, and as a contribution 
to its exploration he gives some interesting statements as 
to the proportion of sulphurous acid, nitric acid, and sul¬ 
phuric acid present in the chamber gases. Among other 
points he finds that the formation of acid is greatest in 
the vicinity of the acid already formed, and considers 
himself justified in concluding that the best shape for 
chambers is a height of 3 metres, a width of 9, and a 
length of 60. The author has not found the views of 
Smith to hold good. He suspended leaden capsules of 
equal sizes at different heights in the chambers covered 
with lids at the height of 30 c.m. from each, and deter¬ 
mined the amount of sulphuric acid formed in each in an 
equal time. 

Smith has probably drawn gases out of the chamber 
by aspiration, and determined the sulphuric acid therein. 
It is plain that even if sulphuric acid is formed equally in 
all parts the samples drawn below must contain a larger 
proportion of acid, since that which is formed in the 
higher part of the chamber must fall downwards. Smith 
seems, therefore, in this case not to have drawn the right 
conclusion from his observations. 

(To be continued.) 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, May 17, 1877. 

William Crookes, F.R.S., &c., Vice-President, in the 
Chair. 

The minutes of the previous meeting having been read 
and confirmed, the chairman announced that an Extra¬ 
ordinary General Meeting would be held on May 31 at 
8 p.m. in the Society’s Room. 

Mr. Tribe gave notice that at this meeting he would 
move the following resolution :—“ That this Society is of 
opinion that the present system of eledtion to its fellow¬ 
ship does not promote its interests or sustain its dignity, 
and that in place of this system the Council of the Society 
should recommend to the Fellows annually not more 
than twenty of the more meritorious candidates for elec¬ 
tion to its Fellowship.” 

The following certificate was read for the first time: 
F. FI. T. Allan. 

* A. W. Hofmann, “ Reports by the Juries,” p. 99. 
+ A. W. Hofmann, “ Reports by the juries,” p. 14. 
t Smith, “ Chemistry of Sulphuric Acid Manufacture,” p. 22. 

The following papers were then read by the Secretary, 
Dr. Armstrong :—“ On a Slight Modification of Hof¬ 
mann's Vapour Density Apparatus,” by M. M. P. Muir 

and S. Suguira. The original apparatus consisted (Dent. 
Chem. Gcs. Bcr., ix., 1304) of an ungraduated barometer 
tube which could be closed under mercury at its lower 
end by a caoutchouc plate, when the level of the mercury, 
which is of course depressed until the whole of the liquid 
under examination is converted into vapour, remains con¬ 
stant ; the apparatus is then allowed to cool, and the 
height of the mercury marked by a slip of gummed paper. 
The tube is now displaced and the amount of mercury 
necessary to fill the tube to the paper mark weighed. 
The authors propose to omit the closing with the india- 
rubber plate and to read off the height of the mercury by 
a cathetometer, when the tube has cooled sufficiently, by 

means of the cathetometer, a piece of gummed paper is 
placed at the exadt level at which the meniscus stood. 
The authors do not claim absolute accuracy, but quickness 
and facility for the method ; thus, with isoheptane the 
theoretical number is 50, by experiment 483 was obtained; 
and with terpenefrom sage oil, 68 theory and 673 experi¬ 

ment. 
“ Note on the Fluid contained in a Cavity in Fluor-spar,” 

by J. W. Mallet, Virginia. The author possessed a 
specimen of green fluor from Alston Moor, containing a 
cavity of considerable size with fluid contents and a 
readily mobile bubble. The largest crystal was 14 m.m. 
on the side ; the cavity is irregular and flattened, about 
6 m.m. by 23 m.m. and 1 m.m. deep. On gradually 
heating the mass to 150° C. the bubble increased in size 
and loat its mobility ; on cooling the bubble required a 
sharp jerk to make it change its place. Under the micro¬ 
scope the crystal after heating showed signs of incipient 
splitting No viscidity was observed in the liquid after 
beating! In all probability the liquid was water. 

Professsor Church remarked that he had examined a 
crystal of fluor-spar resembling very much the one men- 
tioned in the paper; in it there was a cavity containing 
some liquid and a mobile bubble. On heating it below 
ioo° C. the bubble enlarged, filled the cavity, and the 
liquid disappeared *, on cooling the crystal was evidently 
fissured and the liquid had vanished. . No evidence could 
be obtained of the presence of carbonic anhydride. 

Mr. Crookes suggested the examination of the enclosed 
gas in a vacuum by the induction spark and spectroscope 
after fracturing the crystal by heat. 

“ Examination of Substances by the Time Method, by 
J. B. Hannay. The author has determined with great care 
the loss of weight sustained by various hydrates in equal 
and successive intervals of time when submitted in a 
Liebig’s drying tube to a current of air forced over them at 
various temperatures. He finds by this method that a 
hydrate usually begins to lose water more or less rapidly 
up to a certain point, when the rate of loss becomes 
suddenly less rapid up to another point, when the rate of 
loss is again decreased, and so on. These alterations in 
the rate of loss indicate the formation of other and lower 
hydrates, which lose water less rapidly, and so evidence 
of the existence of hitherto unknown hydrates has been 
obtained. Thus magnesium sulphate at 100 C. lost in 
five minutes, 836 per cent = MgS046H20 ; the loss is 
then pretty regular until about 29 to 30 P^1 cent have 
been lost in forty-five minutes, leaving MgS043H20 when 
the rate falls ; the weight then diminishes slowly till 
MtfS042H20 is left, when the loss becomes suddenly very 
slow until MgS04H20 remains. Sodium sulphate, zinc 
sulphate (which presents some anomalies), ferrous sul¬ 
phate, calcium and strontium chlorides were examined. 
Numerous tables and graphic curves illustrate this papei. 

“ On the Dehydration of Hydrates by the Time Method," 
by W. Ramsay, Ph.D. Part I .—Iron and Aluminium 
Hydrates. The method employed was similar to that 
used by Mr. Hannay. The substaiices first examined 
Were the hydrates of aluminium and iron. The author 
considers that hydrates such as A12034H20, A12033 H20, 
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&c. (excepting Fe203H20), have no existence, or that a 
very large number of hydrates exist, the vapour tensions 
of which are very slightly different from each other; the 
hydrates of copper and lead were also examined, and 
evidence obtained of the existence of 3Pb0H20 and 
2Pb0H20. 

Mr. Groves said that the author seemed only to have 
determined the loss at one pressure, viz., that of the at¬ 
mosphere. It would be interesting to know what would 
happen if the pressure as well as the temperature was 
varied. 

Professor Church suggested the name of baro-hydrates 
for substances whose water of hydration varies with 
pressure, and hydrohydrates for those which vary with the 
moisture of the atmosphere. 

Dr. Armstrong considered Mr. Hannay’s method valu¬ 
able, and likely to give important information, but thought, 
on the whole, it would be preferable to determine the 
vapour tension diredtly. 

Mr. Crookes called attention to the fadt that small 
quantities of hygroscopic moisture would not come off 
from glass surfaces for weeks in a vacuum at the ordinary 
temperature, but required the aid of heat. 

“ On the Transformation of Aurin into Rosaniline," by 
R. S. Dale, B.A., and C. Schorlemmer, F.R.S. By the 
adtion of ammonia on aurin peonin or red aurin is formed; 
by heating peonin to 150° C. for several days with alcoholic 
ammonia the red colour disappears, and a yellow liquid is 
obtained ; on adding water a white crystalline precipitate 
is deposited, which presents all the characteristic proper¬ 
ties of rosaniline. It is soluble in acetic acid, with a 
splendid crimson colour, &c. The reaction by which the 
rosaniline is formed is— 

C2oHI4O3 + 3NH3 = C20HI7N3 + 3H2O. 

According to Hofmann the formula of rosaniline is— 

C2oHxgN3; 
on this point the authors promise a careful investigation 
of the base and its salts. The authors believe aurin and 
rosolic acid to be identical. Pure aurin is prepared with¬ 
out difficulty by heating a mixture of sulphuric acid 
and pure phenol on a water-bath, and adding oxalic acid 
gradually, leaving always an excess of phenol. 

“ On certain Bismuth Compounds,” Part VI., by M. M. P. 
Muir. After an historical sketch of the attempts made 
to prepare hypobismuthous oxide, the author describes its 
preparation by Schneider’s method, viz., dissolving stan¬ 
nous chloride and bismuthous oxide in hydrochloric acid, 
pouring the solution into strong potash and washing the 
black precipitate with weak potash, By heating to i8o3 C. 
hypobismuthous oxide, Bi202, is oxidised ; it readily parts 
with its oxygen to reducing agents. By subliming bis¬ 
muthous chloride, or by the adtion of nitrogen trioxide on 
fused bismuthous chloride, an oxychloride (Bi3Cl302, or 
Bi4Cl403) is produced ; by a similar readion an oxychloride, 
BisBreOxg, can be formed. Bromide of bismuth is more 
readily oxidised than the chloride. The author compares 
phosphorous with bismuthous chloride. By the adion of 
sulphur, on bismuthous chloride sulphbismuthyl chloride, 
BiSCl, is prepared; BiSCl3 could not be obtained. The 
author also failed to prepare a bromochloride containing 
5 atoms of bromine + chlorine. Byading on metallic bis¬ 
muth a bismuthous oxide suspended in strong potash 
with bromine, bismuthic hydrate is very readily produced. 

“ On the Theory of the Luminous and Non-Luminous 
Flame," by J. Philippson. In this paper the author 
merely states what he considers to be the causes of the 
luminosity and non-luminosity of flames. 

After the thanks of the Society had been returned to the 
authors of the above papers, it was announced that the 
present volume of the Royal Society’s Proceedings was 
nearly completed, and that any Fellow of the Society 
wishing to have the next volume was requested to send 
his subscription (10s.) forthwith to Mr. Hall, or to Messrs. 
Taylor and Francis. The Society then adjourned till June 
7th, when the following papers will be read:—“ On the 

Gases Enclosed in Lignite,” by J. W. Thomas ; “ On Nar- 
cotine, Cotarnine, and Hydrocotarnine,” by Dr. Wright; 
“ On Otto of Limes,” by C. H. Piesse and Dr. Wright. 

A General Meeting will be held on Thursday, May 
31st, at 8 p.m. 

DEUTSCPIE CHEMISCHE GESELLSCHAFT, 
BERLIN. 

May 14 tli, 1877. 

Prof. A. W. Hofmann, F.R.S., Vice-President, in the 
Chair. 

C. O. Cech describes experiments on the “ Action of 
Amines on Chloral,” in which either ethylamin, aniline, 
or toluidine adted on chloral cyanide-cyanate, or the 
hydrochlorates of these amines adted on chloral hydrate 
and potassium cyanide. Both methods yield the same 
results—crystalline bodies, not admitting of a further sub¬ 
stitution of amides, and possessing the general formula— 

HC2C120. 

A. Pinner has obtained similar bodies by the adtion of 
acetate of aniline, &c., on the acetyl compound of chloral 
cyanide, but regards them, however, as identical with the 
amides of dichloracetic acid. 

The following communications have been received from 
non-resident members :— 

Lydia Sesemann, “ Benzyl-Acetic Acid and Dibenzyl- 
Acetic Acid." These two acids, C7H7.CH2.COOH and 
(C7H7)2CHCOOH, are obtained by the adtion of benzyl- 
chloride on natrium-aceto-acetic ether, and subsequent 
saponification. The latter acid is changed by alkalies 
into dibenzyl methane. 

A. Weber, “ Derivatives of Dimethyl-Aniline." These 
consist of mono-nitro, di-nitro, mono-bromo, and mon-iodo 
substituted derivatives, prepared by the usual methods. 
None of these bodies undergo, by treatment with caustic 
soda, a decomposition analogous to that of nitroso- 
dimethyl-aniline, which yields by this readtion nitroso- 
phenol and dimethylamin. 

F. Witting and J. Post have obtained two “ Isomeric 
Sulplio-xylens ” by the adtion of fuming sulphuric acid on 
xylen. They were changed successively into the chloride 
and amide, separated from each other by fradtional 
crystallisation in the latter form, and then the acids were 
regenerated by treatment with HC1 in sealed tubes. 

H. Kommrath, in a “ Contribution to the Theory of 
Chemical Affinity," gives various mathematical formulae 
for determining the number of possible isomers in com¬ 
pound substances. 

F. v. Gorup-Besanez has established the presence of 
small quantities of “ Glutamic Acid in the Germs of 
Vetches.” 

A. C. Christomanos, “ Specific Gravity of Iodine Tri¬ 
chloride: a New Method of Determining the Specific Gra¬ 
vity of Bodies which are easily Decomposed." As IC13 
can only be preserved in an atmosphere of Cl or C02, and 
cannot be weighed, its specific weight was determined by 
weighing a specially prepared flask filled successively with 
Cl and C02, and then repeating these operations after the 
addition of a sufficient amount of ICl3. The specific gra¬ 
vity thus obtained is 3-1107. The method can be applied 
to a number of similarly loosely-composed bodies. 

E. Nolting and F. B. Boasson separate “ Monomethyl- 
Aniline" from the readtion-produdts of aniline and methyl- 
iodide, or aniline hydrochlorate and methyl-alcohol, by 
treatment with sodium nitrite. Aniline is changed into 
diazobenzene-chloride, dimethyl-aniline into nitroso-dime- 
thyl-aniline, and mono-methyl-aniline into methyl-phenyl- 
nitrosamine, which is extracted with ether, and then 
changed back by reducing agents quantitatively to mono¬ 
methyl-aniline. 
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F. Krafft, “ Oxy-cliloro-Derivatives of Benzene. 
so-called trichloro-phenomalic acid obtained by Carius 
from benzene, by the adtion of potassium chlorate and 
sulphuric acid, is found to be identical with trkhloro- 
hydroquinon, C6CI3H3O2. The readtion affords an inte¬ 
resting example of the possibility of a diredl phenol 
formation from aromatic hydrocarbons. 

“ On Pcrchloro-mcsol.” The author obtains, by the 
long-continued adtion of Cl on hexyl-iodide, CeHI3I, be¬ 
sides perchloro-methane, perchloro-ethane, and perchloro- 
benzene, a colourless, crystalline body, C4Cl6, which he 
terms perchloro-mesol. Experiments on a series of fatty 
bodies show its formation to be as extensive as that of 
C2C16 or C6C16, by exhaustive treatment with Cl. 

H. Kohler and A. Michaelis, “ Phenyl-phosphine and 
Phospho-benzene.” Phenyl-phosphine was obtained in 
large quantities by the decomposition of phosphenylous 
cicid * 

3C6H5P02H2 = 2C6H5P03H2 + c6h5ph2. 
It unites easily with 2 atoms of oxygen, but with only 
1 atom of sulphur. Phosphenyl-chloride and phenyl- 
phosphine yield, even in the cold, diphosphenyl,— 

c6h5p.pc6h5, 
analogous in strudture to azo-benzene, but entirely different 
in properties. Phosphenyl-chloride and dimethyl-phenyl- 
phosphine yield methyl-phosphenyl-chloride,— 

c6h5p.ci.ch3. 

“ On I so-phospheny l-Sulphide.” This body results from 
the adtion of H2S on phosphenyl-chloride, and requires 
apparently a doubling of the simple formula C6H5PS. 

“ On Phosphenyl-Ether.” This ether, C6H5P(OC2H5)2, 
a colourless, mobile liquid, of most revolting odour, is 
produced by the adtion of phosphenyl-chloride on sodium 
ethylate. By the adtion of water it forms the acid ether 
C6H5P(OH)(OC2H5). 

C. Bottinger has obtained, by the “ Action of Aniline 
on Pyroracemic Acid,” a white crystalline acid of the 
composition— 

C9H902N.C3H403 + C6H5NH2 = C9H9N02+H20. 

A. Claus and D. v. Wasowicz have prepared, by the 
adtion of KCy on chloro-crotonic ether, “ Crotoconic 
Acid,” C3H4(COOH)2, distinguished by characteristic re- 
adtions and derivatives from its isomers, itaconic, citra- 
conic and mesaconic acids. 

A. Claus and G. Neuhoffer find, in experiments 
“ On Sulph-hydantoin,” that it yields no derivatives with 
halogens or halogen compounds, and that, with alcoholic 
ammonia, amido-acetamide and ammonium sulphocyanide 
are formed. 

C. Neubauer, “Indirect Quantitative Estimation of 
Mixtures of Dextrose and Levulose.” After estimating 
the total amount of sugar present in a solution, the rela¬ 
tive amounts of dextrose and levulose can be ascertained 
by application of the fadt that the ratio between the per¬ 
centage of dextrose present and the difference between 
the adtual angle of rotation and that reckoned on the as¬ 
sumption that the sugar consists entirely of levulose, is 
equal to the ratio between the constant of rotation of 
dextrose and the difference between it and the constant 
of levulose. The specific rotation of levulose for yellow 
light is found to be —100, instead of —106 as hitherto 
given. 

A. P. N. Franchimont confirms the experiments of 
Thenard “ On the Freezing-point of Ether,” showing that 
it lays below any degree of cold as yet attainable. Impure 
ether formed flocculent masses below — 310, but did not 
become crystalline. 

R. Nietzki, “ Para-diamido-toluen and Toluquinon.” 
By the reduction of ortho-amido-azo-toluen the author ob¬ 
tains a fourth toluylen-diamine, C7H6(NH2)2, in which the 
amido groups have the para position. The body is of in¬ 
terest as yielding by oxidation the hitherto-unknown 
toluquinon, C7H602, which by reducing agents is changed 
to hydro-tolu-quinon, C7Hg02. 

J. Berendes, “ The Volatile Acids oj Croton Oil.” 

Tiglic acid is found to be identical with the methyl-cro- 
tonic acid of Frankland and Duppa. Formic, acetic, and 
isobutyric acids were isolated from croton oil. 

E. Schmidt detects the “ Adulteration of Bees'-wax 
with Resin ” by treatment with HN03 and addition of 
ammonia. Pure wax yields a yellow solution ; adulterated 
wax a reddish brown solution, caused by the formation of 
nitro-compounds. 

The same has investigated crystals of brucin, and finds 
that they belong to the monoclinic system. 

E. Bandrowski has obtained “ Acetylen-dicarb onic 
Acid,” C4H204, by the adtion of alcoholic potash on 
dibromo-succinic acid or isodibromo-succinic acid. It 
crystallises in needles, decomposes at ioo°, and forms 
crystalline salts which are also easily decomposed. 

E. Salkowski finds that the “ Formation of Phenol in 
the Animal System ” is due to the same causes which lead 
to the formation of indol. 

L. Claisen, “ Organic Acid Cyanides.” Mere extended 
details are given of the acid, C8H6O3, obtained from 
C6H5COCN (Chem. News, xxxv., 142), and it is shown 
to be entirely different from that prepared by Hiibner and 
Buchka under different conditions. Various reactions 
show it to be a true keton acid, and it receives the name 
phenyl-glyoxylic acid. 

H. Schroder, “ Volume Relations of Solid Organic 
Compounds.” A number of experimental results are de¬ 
duced to show that CH2 represents a difference of 15*8 in 
the specific volume of organic bodies. C02 is equivalent 
to 15*2, and C, H, and O occupy in general equal volumes. 
The organic salts of silver all yield specific volumes 
which are multiples of 5-14, the specific volume of Ag. 

O. Jacobsen, “ Formation of Aromatic Hydrocarbons 
by Dry Distillation.” As benzene is formed by the con¬ 
densation of acetylen, so its higher homologues are sup¬ 
posed to result from the condensation of acetylen and 
allylen. This hypothesis enables the author to explain 
why dry distillation yields only such homologues of ben¬ 
zene as contain methyl groups in the side links, and why 
triply substituted benzenes are the highest compounds 
occurring in tar. He has detedted in tar orthoxylen, the 
presence of which should be expedted according to his 
theory. 

“ On Phoron-cumen.” This body, C9HI2, is shown to 
be identical with pseudo-cumen. 

“ Abnormal Solubility of Zinc Xylidate.” The decrease 
in solubility with the rise of temperature is more remark¬ 
able than in any other known salt, and a solubility curve 
has been prepared. 100 grms. of water dissolve, at o°, 
36 grms. of the salt; at ioo°, but 0735 grm.; and at 135, 
but 07 grm. 

J. Habermann has obtained “ Monomethyl- and Dime¬ 
thyl-Resorcin ” by the adtion of caustic potash and 
potassium-methyl-sulphate on resorcin at a high temper¬ 
ature. They are colourless, oily liquids, with strong 
refradtive properties and pleasant odours. 

The same has obtained l< Glycyrrhizine,” prepared from 
the rcot of Glycyrrhiza glabra, in a crystalline condition, 
and investigated its properties. 

M. Honig and M. Rosenfeld, “ Sodium Glucosate.” 
The addition of sodium ethylate to an alcoholic solution 
of glucose yields a voluminous white precipitate of 
C6HnNa06, which is extremely hygroscopic, and de¬ 
composes in moist air. Treatment with Br gave the 
double compound, glucose-sodium bromide— 

CI2H24CI2N aBr. 
O. N. Witt, “ Action of Amides on Amido-azo Bodies.” 

The author’s observations lead to the establishment of a 
law that the readtion between amido-azo bodies and the 
hydrochlorates of aromatic amines always causes the 
formation of colouring matters, belonging to two quite 
different classes. The indulines are formed by the con¬ 
densation of the two molecules accompanied by the 
separation of NH4C1. The saffranines result from a con¬ 
densation accompanied by the separation of two molecules 
of hydrogen. 
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NOTICES OF-BOOKS. 

The History, Products, and Processes of the Alkali Trade, 
including the most Recent Improvements. By Charles 

Thomas Kingzett. London: Longmans, Green, and 
Co. 

I 

The author of the work before us has undertaken to give 
“ a concise but comprehensive account ” of what he very 
justly pronounces the largest branch of chemical industry 
in this country. Indeed, if we call to mind that the 
finished products of the alkali trade are themselves the 
raw materials for other branches of chemical industry, 
such as the manufactures of glass and soap, and that sul¬ 
phuric acid, which is for the chemist what iron is for the 
engineer, is chiefly made at alkali works, and that its pro¬ 
duction has been impro\ ed and cheapened mainly with a 
view to 'the requirements of this trade, we shall admit 
that Mr. Kingzett has by no means over estimated the 
importance of his subject. 

In the preface and in the introductory chapter the author 
makes some very judicious remarks on the bearing of in¬ 
dustrial progress upon national wealth, inadequacy of 
the protection afforded by the patent laws, and the insuffi¬ 
cient pay of chemists,-and the lingering, longing fondness 
for rule-of-thumb work which still prevails even in quarters 
where we might hope for better things. He takes to task 
with not unmerited severity a recent writer who has 
spoken of laboratory work as a “kind of out-at-elbows 
trade,” and who has actually stated his conviction that 
“ a manager can be too much of a chemist.” We do not, 
of course, deny the abtraCt possibility of this latter 
assertion, but we submit it is proved by daily experience 
that a manager can be, and often is, too little of a 
chemist. To offer chemists a pay less than that of an 
unskilled labourer is certainly the way to drive talent 
either into other channels, or to induce men of good 
chemical attainments to seek out some country where 
they may be more appreciated. The recent progress of 
Germans in the chemical arts becomes readily intelligible 
when we read the author’s quotations from a speech 
recently delivered by Dr. Lunge before the Tyne Chemical 
Society. It was stated that one of the largest chemical 
works in Germany employed six chemists at from ^300 to 
^400 per annum, and, in addition, retains the services of 
a chemist of reputation exclusively for theoretical work in 
the laboratory at a salary of nearly £2000 per annum. By 
such wise liberality the intellect of the nation is attracted 
into channels the most beneficial to the country. We 
prefer to drive our best men to speech-making ! 

After giving a brief account of the sulphur deposits of 
Sicily, of the attempts made to utilise the sulphur present 
in gypsum, of the gradual introduction of pyrites as the 
raw material in the manufacture of sulphuric acid, of 
Martin’s artificial pyrites, and of Hill’s process for util¬ 
ising the spent oxide of iron used in purifying coal-gas, 
the author goes on to describe the soda-nitre of South 
America, now the great commercial source of the oxides 
of nitrogen. It is greatly to be regretted that these in¬ 
valuable nitre beds lie in the territory of a nation which 
fetters the trade with an export duty. 

Giving next an account of the early stages of the sul¬ 
phuric acid manufacture, Mr. Kingzett enters upon the de¬ 
scription of the plant and arrangements in actual use. The 
pyrites kilns are described and figured with the arrange¬ 
ment of the nitre pots, the dimensions and temperature of 
the chambers, and the amount and pressure of steam to be 
injected. Dr. Sprengel’s process for the substitution of 
pulverised water for a great part of the steam receives a 
favourable notice. The Gay- Lussac and the Glover towers 
are next described and the latter are figured from designs 
supplied by the inventor. A variety of methods proposed 
at different times for making sulphuric acid without the 
costly lead chambers, are next briefly mentioned. None of 

these are at present in operation, but, as the author aptly 
observes, a knowledge of old processes and suggestions 
is by no means unimportant. The past history of dis¬ 
covery warrants the supposition that some one or other 
of these may, by an apparently slight modification or 
addition, suddenly rise to practical value. 

After noticing the treatment of burnt pyrites, the 
extraction of copper, silver and gold, and the manufacture 
of sulphate of copper, the author gives a survey of the 
salt trade. It appears that in 1874, 459,756 tons of com¬ 
mon salt were used in the alkali manufacture alone in the 
Lancashire and Tyne districts. On the statistics of the 
trade, however, the accounts given on pp. 75 and 80 re¬ 
spectively do not exactly agree. The structure and arrange¬ 
ment of the salt-cake furnaces, with the improvements 
patented by Cammack and Walker, and by MaCtear, are 
described. Concerning the results of these inventions it 
would be premature to give a decided opinion. After a 
sketch of the condensation processes devised by Kuhlmann 
and by the late Mr. Gossage—the latter of which has 
proved a decided success, enabling the alkali-maker to go 
beyond the letter of the law, and condense not 95 but 99 
per cent of the hydrochloric acid gas generated—we come 
to the important improvement of Mr. Hargreaves. This 
invention aims at suppressing the chambers and salt-cake 
furnaces together and at making sulphate of soda by the 
direct action of sulphurous acid, air, and steam upon the 
salt. There is reason to hope that this process will be 
found commercially successful. It evidently carries the 
matter a step furcher than any of the suggestions for an 
improved process for making sulphuric acid mentioned on 
p. 52, and again adverted to, somewhat needlessly, on 
p. 91. A sample of salt-cake made by Mr. Hargreaves 
on the large scale showed, on analysis, 99^24 per cent, of 
aCtual dry sulphate of soda. 

The black-ash furnace and its product are next described. 
The author quotes the elaborate analyses of black-ash, or 
ball soda, given by Mr. G. E. Davis, in his paper read 
before the Society for the Promotion of Scientific In¬ 
dustry, May 25th, 1S75. He expresses the hope, in 
which we heartily join, that Mr. Davis may soon 
find time to elaborate and publish his new methods of 
analysis. 

Passing over much interesting matter which want ol 
space forbids us to notice, we come to the manufacture of 
caustic soda. Time was—and that within the memory of 
many who would scarcely call themselves old—when 
caustic soda was not an article of commerce. No one, 
save a licensed soap-boiler, could legally make it, and he 
was forbidden to sell, or even, we believe, to give it away. 
All other manufacturers who had occasion for caustic 
alkali in any of their operations were always in dread 
lest some “ aCtive and intelligent ” excise officer might 
become aware of their proceedings and bring upon them 
the heavy penalty for that case provided. So much 
mystery prevailed concerning the very nature of caustic 
alkalies, that within the last half century a receipt for 
making a liquor for scouring wool by the very simple 
process of heating together solution of carbonate of soda 
and caustic lime, actually found a purchaser at the price 
of ^300. To look back to those days from our present 
condition seems like a dream. In 1867 the production of 
caustic soda in the Tyne district alone reached 3720 tons, 
whilst in Lancashire, in the previous year, it amounted to 
11,213 tons. Since then the manufacture has been de¬ 
veloped to such a degree that “ many works now turn 
out from 100 to 250 tons weekly. 

The bete noir of the alkali trade is the residual product 
known as alkali-waste, tank-waste, or vat-waste, but 
which, by a singular confusion of language, is in some 
quarters called “ black-ash.” To the composition of this 
substance, as given by our author on the authority of 
Muspratt and Dawson, we must invite particular atten¬ 
tion— 
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Carbonate of lime 
Silicate of magnesia 
Phosphate of alumina and iron 
Sulphate of lime.. 
Hydrate of lime .. 
Calcium disulphide 
Calcium sulphide 
Sodium sulphide.. 
Water. 

99-92 ioo-oo 

It will be particularly noticed that no salts of potassa are 
here present, and that the phosphates here given, those of 
lime and alumina, are insoluble in water. It stands to 
reason, indeed, that this substance being the residue of a 
process of careful and prolonged lixiviation should be 
practically free from matter soluble in water. Yet a recent 
patentee has actually has spoken of it as containing “ go ” 
(probably per cent.) of soluble matter. In the alkali dis¬ 
tricts the nature of this refuse is but too well known. As 
our author has remarked, “ for years it has accumulated, 
and has evolved poisonous gases into the air, and given 
off offensive drainings which have polluted many streams.” 
It has actually been proposed for use as a manure, but as 
its composition would at once suggest to any chemist, the 
result was something worse than a mere failure. It has 
been used for making floors, and for filling up clay-pits, 
&c., but, on every change of weather its emanations were 
most offensive. The most effectual method of dealing 
with this refuse is to use it for the manufacture of hypo¬ 
sulphite of soda, and the recovery of the sulphur by the 
processes of Guckelberger, Mond, and MaCtear. The 
latter process is said to be now in actual operation at St. 
Rollox, Glasgow, where 30 tons of sulphur are recovered 
weekly, and more could be reduced if required. What 
the recovered sulphur costs we do not find stated. 

Mr. Kingzett has shown that at high temperatures salt 
is converted by sulphuretted hydrogen into sodium sul¬ 
phide, hydrochloric acid being evolved. The decomposi¬ 
tion, indeed, is incomplete, arid in the experiments per¬ 
formed has not exceeded 15 per cent. Still the author 
thinks that this question deserves a further investigation. 
The attempts which have been made to supersede the 
ordinary process of alkali making altogether next receive 
consideration, especially the so-called “ ammonia pro¬ 
cess,” as worked out by Solway and Honigmann. Con¬ 
cerning these processes it is difficult to obtain accurate 
information. Concerning Honigmann’s process, we are 
told that it “ is in work at Vagy and Bocsko, but late 
advices from Germany are to the effed that the process 
does not pay so well as was anticipated.” Some of the 
latest improvements of Gerstenhofer and Honigmann are 
kept secret. As fur Solway’s process there appears also 
to be a doubt in how far the anticipations of its success 
are being fulfilled, and here also certain improvements 
are said to be kept secret. It is unfortunately becoming 
more and more customary to proted a process in general 
by a patent, but to work certain details in secret. We do 
not approve of this device, which will put formidable 
weapons in the hands of those who seek to abolish patent- 
right altogether. We think that an inventor should be 
either a patentee or a secret-worker, but not in one and the 
same matter a mixture of both. 

We regret that we cannot notice those portions of the 
work devoted to Mr. G. E. Davis’s method of making 
soda, phosphoric acid, and salts of alumina, from a 
mixture of phosphate of alumina, sand, salt-cake and 
slack, the formation of alkali-waste being altogether dis¬ 
pensed with. Nor can we enter upon an examination of the 
improved methods of generating chlorine invented by Mr. 
Deacon and Mr. Weldon, both of which are described at 
some length. The remarks on coal-smoke towards the 
end of the work seem to us vitiated by a fundamental 
error. A very great part of the evil resulting from smok 
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is surely due to the enormous quantity of sulphurous acid 
evolved from the pyrites present more or less in all coal. 
This escape of acid fumes no improved -stoking, no better 
arrangements for the admission of oxygen into the burning 
fuel can diminish. What we can do, and what we ought 
to do, lies here. Having found the minimum of coal with 
which any given kind of work can be practically carried on, 
we must, by legislative measures, drive all manufacturers 
down to that standard. 

The value of Mr. Kingzett’s work is great. Not merely 
does it supply a mass of valuable information not easily 
procurable; it shows the student what improvements have 
been already effected, what difficulties remain, and what 
attempts have been made for their removal. It thus puts 
any chemist who has the opportunity of taking up such 
subjects in a position of advantage by showing him at 
once what to investigate with the fairest prospeCt of 
success. In so doing it places the profession under a 
profound obligation. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Bulletin de la Societe Chimique de Paris, 
No. 5, March 5, 1877. 

Reactions Produced by Aqueous Trimethylamin 
in Metallic Solutions.—M. C. Vincent.—The aqueous 
solution of trimethylamin is a valuable reagent which may 
be easily procured. Trimethylamin is obtaiued by calcin¬ 
ing in closed vessels the residue left on the distillation of 
beet-root treacle. Its separation from the ammonia simul¬ 
taneously produced is easy and complete. Trimethylamin 
behaves with metallic solutions in a manner different from 
ammonia. With a neutral solution of magnesian salts 
it gives a white precipitate of hydrate of magnesia, in¬ 
soluble in excess. If the liquid is acid enough to form a 
sufficient quantity of a salt of trimethylamin this precipi¬ 
tate is not produced. The addition of a solution of phos¬ 
phate of soda gives then rise to a white amorphous pre¬ 
cipitate, which by degrees becomes crystalline. With 
salts of glucinum there is formed a white precipitate in¬ 
soluble in excess, as also with zirconium. With salts of 
alumina there is formed a white precipitate soluble in 
excess. With proto-salts of cerium there falls a white 
precipitate, and with ceroso-ceric salts a whitish rose pre¬ 
cipitate, both insoluble in excess. With ferrous-salts there 
is formed a dirty white precipitate, and with ferric salts a 
bran, both insoluble in excess. With the green variety of 
sesqui-salts of chrome there is produced a grey precipitate, 
and with the violet variety a greenish blue precipitate, 
both insoluble in excess. With proto-salts of manganese 
there is formed a white precipitate which quickly becomes 
coloured on exposure to the air. If the solution is acid, 
or if a salt of trimethylamin is added, even in large excess, 
a precipitate insoluble in excess is still formed. With 
cobalt there is formed a blue-grey precipitate insoluble in 
an excess of the reagent. With nickel the precipitate is 
apple-green insoluble in excess. Sesqui-salts of uranium: 
a yellow precipitate insoluble in excess. Zinc and cad¬ 
mium : white precipitates insoluble in excess. Stannous 
and stannic-salts : white precipitates, the former insoluble, 
and the latter soluble in excess. Antimony: salts of 
Sb203 a white precipitate insoluble in excess ; Sb205 a 
white precipitate soluble in a large excess. Bismuth : a 
white precipitate insoluble in excess. Lead : the neutral 
acetate of lead is not precipitated by trimethylamin, but 
the other salts of lead give white precipitates insoluble in 
excess. Copper: a light blue precipitate insoluble in 
excess. Mercury : Hg20 a black precipitate insoluble in 
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an excess; IigO and HgCl a yellow precipitate which is 
insoluble in excess, but turns a lighter yellow. Silver : a 
deep grey precipitate soluble in large excess. Chloride of 
silver is perfectly insoluble in trimethylamin. Palladium : 
a brown precipitate soluble in excess. Gold : the per- 
chloride of gold gives a light yellow precipitate soluble in 
excess. Platinum : bichloride of platinum gives a yellow 
precipitate of the double chloride soluble in a large excess 
ot water, much more soluble in hot water, and crystal¬ 
lising on cooling. 

Normal Presence of Copper in the Blood of Wild 
Herbivorous Animals.—M. S. Cloez.—We must admit 
as a fa<5t the constant presence of copper in the blood of 
animals living at large in the midst of forests, remote 
from industrial establishments where cupreous prepara¬ 
tions are dealt with. It is not decided whether it is intro¬ 
duced in food or in water, nor whether it is peculiar to the 
plasma or to the blood globules. 

Acftion of Alkaline Sulphocyanides upon the Hy¬ 
drochlorates of the Bases of the Fatty Series.— 
M. P. de Clermont. 

Rapid Extraction of Caffein.—MM. P. Cazeneuve 
and O. Caillot.—The authors pour upon 1 part of tea, 4 
parts of boiling water, and when the leaves are softened 
add 1 part of recently slaked lime. They evaporate to 
dryness in the water-bath, place the residue in their dis¬ 
placement apparatus, and exhaust with chloroform. The 

* solution in chloroform is then distilled to dryness. The 
residue is taken up with boiling water, filtered through a 
moistened filter, and the solution evaporated on the water- 
bath, when white caffein is obtained in fine crystals. 

Volumetric Determination of Chrome.—MM. F. 
Jean and H. Pellet. 

Volumetric Analysis of a Mixture of Alkaline- 
Earthy Sulphates.—MM. F. Jean and H. Pellet. 

Volumetric Determination of Oxalic Acid and of 
Oxalates.—F. Jean and H. Pellet.—These three papers 
will be inserted in full. 

Atomic Weight of Selenium.—MM. Petterson and 
G. Ehman.—The weight found is 79*08. 

Atomicity of the Metals of the Rare Earths.— 
M, L. F. Nilson. 

Certain Chloroplatinates.—M. L. F. Nilson. 

Chloroplatinites.—M. L. F. Nilson.—These papers 
are not suitable for abstraction. 

Amount of Ammonia in Solutions of Different 
Densities.—M. Wachsmuth.—The author gives his re¬ 
sults in the form of tables. 

Biedennann's Ccntral-Blatt fur Agrikultur Chemie, 
Heft 3, March, 1877. 

Geographical Distribution of Hail.—Prof. H. Fritz. 
—The maximum precipitation of hail is between 40° and 
6o° lat. It decreases as we pass from the west of Europe 
towards the east. 

On Schiibler’s “ Water-retaining [Power.”—Prof. 
Adolf Mayer.—The full or maximum “ water-capacity ” 
of a soil may be considered as the sum of the capillary 
spaces of the soil expressed in the weight of the masses 
of water by which they are filled. The water-capacity 
increases practically with the minute division of the soil, 
with the equality in the size of its particles, and with the 
porosity of the solid matter. This water-capacity, how¬ 
ever, throws little light upon the great differences which 
exist between natural soils as regards their power of 
storing up water. 

Investigations on the Cultivation of the Sugar 
^eet.—A. Pagnoul.—Not adapted for abstraction. 

Absorption of Plant-Food by a Meadow, from 
Liquid Manure.—A. Leplay.—The liquid manure in 
question consisted of the household slops and evacuations 

from three dwellings, the liquid excrements from stalls 
holding sixty head of cattle, and the bodies of dead ani¬ 
mals. The author finds that as the liquid flows along 
over a grassy surface its percentage of plant-food decreases 
at first rapidly. As it becomes poorer the residual impu¬ 
rities are retained more obstinately. 

Investigations on the Growth of Leaves.—Dr. F. G* 
Stebler. 

Researches on the Influence of Light and Ra¬ 
diant Heat on the Transpiration of Plants. — Prof. 
J. Wiesner. 

Two valuable contributions to vegetable physiology. 

Absorption of Silicic Acid by Plants.—F. B. Wil¬ 
son.—The author maintains that free silicic acid, in a 
state of very fine division, is capable of aisimilation by 
plants, but that the simple compound silicates, whether 
natural or artificial, are useless in manures. 

Influence of Copperas and Carbolic Acid added to 
Manures upon the Germination of Seeds and the 
Growth of Plants.—Prof. J. Nessler.—The sulphates of 
iron and carbolic acid, when present in minute quantity 
and equally distributed, had no injurious a&ion. If not 
evenly diffused damage was occasioned in certain places. 

Researches on the Consumption and Deposition of 
Reserve-Matter in the Tubers of the Potato.—Dr. J. 
Fittbogen. The harvest of tubers should be undertaken 
on the complete decay of the plant. If commenced ear¬ 
lier, loss is experienced both in quantity and quality. 

Influence of Leaves upon the Ripening of Grapes. 
—Prof. J. Nessler.— It appears that the removal of leaves 
diminishes the formation of sugar. 

Laws of the Nutrition of Forest Trees.—G. Wa^e- 
O 

ner.—Not suitable for abstraction. 

Influence of Certain Salts and of Lime upon the 
Optical Determination of Sugar.—A. Muntz.—Taken 
from the Comptes Kendus. 

Distribution of the Nitrogen of Barley among the 
Products of Brewing.—F. Zmeylikar.—Of 100 parts of 
combined nitrogen present in barley, only 12*87 remain in 
the beer; the rest may be considered as wasted. 

A New Theory of the Formation of Butter.—Dr. 
Fr. Soxhlet. — Butter is present in milk not in solid 
globules, but as a liquid, in minute drops. 

Percentage of Sulphuric Acid in Wine as a Sign 
of its Sophistication.—Prof. J. Nessler.— We quote, 
with regret and astonishment, the following passage :— 
“ In Southern France, Spain, Greece, and other southern 
countries, the grapes are sprinkled over with gypsum. 
The grape-juice can and must here, therefore, take up a 
large quantity of sulphuric acid. This cannot be con¬ 
sidered as an adulteration, since in many places it has 
been practised immemorially and universally.” Hence, in 
Prof. Nessler’s opinion, fraud is to be tolerated if only old 
and common enough ! 

Justus Liebig's Annalen der Chemie, 
Band 185, Heft 2 and 3. February 19, 1877. 

Researches from the Chemical Laboratory of 
Kasan.—Communicated by Alex. Saytzeff.—These con¬ 
sist of a paper on the *' Synthesis of Diallyl-carbinol,” by 
Michael Saytzeff; “ Action of a Mixture of lodallyl with 
Iodethyl and Zinc upon Formiate of Ethyl,” by J. Kanon- 
nikoff and Alex. Saytzeff; “ Synthesis of Allyl-dimethyl- 
carbinol,” by Michael and Alex. Saytzeff; “ Synthesis of 
Diallyl-methyl-carbinol,” by B. Sorokin ; ‘* Remarks on 
the Formation and Properties of the Non-saturated Alco¬ 
hols described in the Preceding Memoirs,” by Alex. 
Saytzeff; “ Synthesis of Diallyl-oxalic Acid,” by Michael 
Saytzeff; and “ Preparation of lodallyl and Anhydrous 
Acetic Acid,” by J. Kanonnikoff and M. Saytzeff. 

Certain New Pieces of Apparatus for Use in the 
Chemical Laboratory.—F. Frerichs.—These consist of 
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a new filtering apparatus, capable of being modified either 
for quantitative analysis or for the preparation of com¬ 
pounds ; an apparatus for determining vapour densities, 
and an arrangement for taking specific gravities. None 
of these instruments can be intelligibly described without 
the accompanying illustrations. 

Communications from the Laboratory for Applied 
Chemistry at the University of Erlangen.—A. Hilger. 
—These communications comprise the following papers : 
—1. “Analyses of Minerals and Rocks,” by A. Hilger. 
The author gives analyses of zinkenite,—double sulphide 
of lead and antimony; of fahlore, from the “Clara” 
mine in the Schappbach Valley, where it occurs along 
with clarite ; of trachyte, from Wolferlingen in the West- 
erwalde ; of nickeliferous magnetic pyrites, from Todt- 
moos, in the Black Forest; and of Upper Franconian 
Eklogite. 2. “ The Brown-coal of Bauersberg, near Bis- 
chofsheim vor der Rhon,” by A. Hilger. 3. “ On Cy- 
clamin, Primulin, and Primula-Camphor,” by Dr. L. 
Mutschler. The author finds that cyclamin is a crystal- 
lisable glucoside, which, on boiling with dilute acids is re¬ 
solved into glucose and cyclamiretin. It is identical with 
primulin, the glucoside found in the roots of the primrose, , 
and is probably common to the whole family of Primu- 
laceae. It is also probably identical with saponin. Primula 
camphor is also a constituent of the primrose root, and 
has the empirical formula C22H24OI0. It yields salicylic 
acid on treatment with potassic hydrate. 

Communications from the Laboratory of the Uni¬ 
versity of Halle.—These communications consist of a 
memoir by E. Schmidt and Rud. Koppen, on the “ Prepa¬ 
ration, Properties, and Compounds of Veratrin.” 

Evolution of Oxygen from Green Twigs exposed to 
Solar Light in Water previously Boiled.—J. Bohm.—If 
green twigs of woody plants are enclosed, in the absence of 
light, in a limited oxygenated atmosphere, there occurs at 
first a decrease, but afterwards, and before the entire con¬ 
sumption of the oxygen present, an increase of the 
volume of the gases. The decrease of the volume of air . 
which ensues when green twigs are enclosed in an oxy- l 
genated atmosphere in darkness, or in a faint light, is not 
dependent on the assimilation of oxygen,—as in the 
germination of oleaginous seeds,—but on absorption of the 
carbonic acid formed during normal respiration. If recent 
portions of plants are placed in pure carbonic acid, and 
in a tube closed with mercury, there ensues at first a de¬ 
crease, but subsequently, in consequence of internal res¬ 
piration, an increase of the volume of gas. The absorption 
of carbonic acid by recent parts of plants does not depend 
exclusively on the cellular juice, for it takes place also 
just as in charcoal—in sprays previously dried at ioo° C. 
If fresh green shoots of privet are exposed to sunshine 
under water which has been previously boiled, much more 
oxygen is evolved than what corresponds to the volume of 
air present before the experiment. It is chiefly derived 
from carbonic acid split off from the substance of the twigs 
in consequence of internal respiration. 

On Certain Halogen Derivatives of Isomeric Nitro- 
toluols.—Dr. Carl Wachendorff.—A long memoir, not 
capable of useful abstraction. 

Apparently Anomalous Decompositions by Car¬ 
bonic Acid.—Fr. Mohr.—Among these cases the author 
enumerates the decomposition of acetate of baryta by 
carbonic acid, the cause of which he finds in the insolu¬ 
bility and cohesion of the carbonate of baryta. Acetates 
of lime and strontia are not precipitated by carbonic acid. 
After citing other instances of the decomposition of ace¬ 
tates, phosphates, &c., he remarks—“ Sulphur-pyrites are 
not attacked by hydrochloric acid, but in Nature it is con¬ 
verted by carbonic acid and oxygen into hydro-ferrite. 
Rock crystal dissolves neither in fluoric acid nor in caustic 
alkali, but in Nature we find corroded quartz crystals inter¬ 
penetrated with aqueous chlorite. We find pseudo- 
morphoses of the most insoluble bodies, such as fluor-spar 
and heavy spar, where these substances must have been 

dissolved away in water. We know no solvent for per¬ 
oxide of manganese, and yet we find pyrolusite in beauti¬ 
fully formed crystals. Here time effects what the strongest 
affinities are unable to accomplish.” 

A Contribution to the Knowledge of the Cinchona 
Barks.—O. Hesse.—A detailed account of cusconin and 
aricin, with their salts. 

On Conchinin.—O. Hesse.—An examination whether 
Henry and Delondre were the discoverers of conchinin, 
and whether it may be appropriately named chinidin 
(quinidin). 

Milky Juice of the Seed-Capsules of Papaver 
Rhceas.—O. Hesse.—This juice after inspissation con¬ 
tained no morphia, but 2*1 per cent of rhoasdin and traces 
of other partially crystalline alkaloids. 

Communications from the Laboratory of the Uni¬ 
versity of Erlangen.—Gorup Besanez.—These contri¬ 
butions consist of a memoir “ On Selenium Compounds,” 
by Dr. L. v. Pieverling ; a paper on “ Certain Derivatives 
of Rhenish Beech-wood Tar,” by W. Brauninger ; and a 
memoir on “ Heptylic Acid from (Enanthic Oil and some 
of its Derivatives,” by Th. Mehlis. 

MEETINGS FOR THE WEEK. 

Monday, May 28th.—Royal Geographical, 8.30. (Anniversary). 
Tuesday, 29th.—Royal Institution, 3. “ Davy’s Chemical Philoso¬ 

phy,” Prof. Dewar. 
-- Civil Engineers, 8. 

Wednesday, 30th.—Society of Arts, 8. 

Thursday, 31st.—Royal Institution, 3. “Heat,” Prof. Tyndall. 
- Royal, 8.30. 

Friday, June 1st.—Royal Institution, 9. “History of Education,” 
Mr. Oscar Browning. 

-- Geologist’s Association, 8. 
Saturday, 2nd.—Royal Institution, 3. “ Discoveries at Mycen$,” 

Mr. C. T. Newton. 

TO CORRESPONDENTS. 

J. W. Chessman— The work on Leather Dyeing is not published in 
England. It is written in English, and has been printed by Grunert 
Bros., 16, Junker Strasse, Berlin, for the ACtien Gesellschaft fur 
Anilin Fabrikation, Treptower Briicke, Berlin. It was got up by the 
Company for distribution at the late Philadelphia Exhibition, and 
does not appear to be on sale. 

Delta.—Liebig’s, Johnson’s, or Church’s works on Agricultural 
Chemistry in English, and Ville’s in French, are about the best. The 
first two are, we fear, ont of print. 

OERNTERS COLLEGE of CHEMISTRY, 
in conjunction with the SCIENTIFIC DEPARTMENT of the 

ROYAL POLYTECHNIC INSTITUTION. 
Instruction and preparation in CHEMISTRY and the EXPERI¬ 

MENTAL SCIENCES under the direction of Professor E. V 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are openfrom 11 to 5 a.m.and from 7 to 10 p.m 
daily. 

Especial facilities for persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Practical Investigations connected with 

Patents, &c., conducted. 
Prospectuses and full particulars on application to Prof. Gardner, 

at Berner’s College, 44, Berners-street, W., or at the Royal Poly¬ 
technic Institution. 

PATENTS. PATENTS. 

X2 obertson, Brooman, and Co. (established 
50 years) continue to obtain Patents for Inventions. Pamphlet 

containing special advice, gratis or by post.—166, Fleet Street 
London. 

TDyall’s Chemical Black Lead (Registered 
creates no waste or dust by its magnetic adherence to the stove, 

and the cleanliness of application makes this one of the marvels of 
household economy.—Sold by all respectable grocers and oilmeni n 
blocks id., 2d., 4d., and is. boxes. Works, g£, Little Compton Street, 
Soho, London. 

\A7ater-glass, or Soluble Silicates of Soda 
* ^ and Potash, in large or small quantities, and either solid 

ot in solution, at ROBERT RUMNEY’S, Ardwick Chemical 
Works, Manchester. 
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THE CHEMICAL NEWS. 

Vol. XXXV. No. 914. 

ON REPULSION RESULTING FROM 

RADIATION.—PART III.* 

By WILLIAM CROOKES, F.R.S., &c. 

(Continued from p. 213.) 

132. The repulsion being clue to the action of radiation 
on the surface of bodies, it became of interest to ascertain 
whether doubling the amount of incident radiation would 
produce double the movement. In my earlier apparatus 
I could not deted any such adion as would show that it 
followed the law of inverse squares (109). There were, 
however, many reasons why this might not have come out 
with the apparatus then used ; the glass torsion-thread 
might have been too stiff, or the source of light too near ; 
the pith surfaces were white instead of black, and the 
vacuum was by no means so good as I have subsequently 

Fig. 2. 

I 
I 
J 
I / 1 1 

been able to obtain. The experiment described in 
par. 129, where the angle formed by the arm carrying the 
black and white disks was found to vary as the light ap¬ 
proached or receded, appeared to me likely to afford 
valuable information on this point; and I accordingly 
fitted up more delicate apparatus on the same principle. 

133. I wished to suspend the arm carrying the blackened 
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pith in such a manner that it should move to the very 
slightest force, and still return accurately to zero when 
, 3rc,e ceased to ad on it. The principle of Professor 
Zollner s horizontal pendulum* seemed well adapted for 
this; and I accordingly fitted up an apparatus shown in 
the annexed figure. 

A tube (a b) about an inch in diameter has two narrower 
tubea (c d) blown on to it near one end, so that they shall 
be at right angles to the large tube, but not quite in the 
same straight line, the upper tube (c) being about a 
quaiter of an inch nearer the end a of the wide tube. In 
the wide tube is a straw beam, carrying at the a end a 

isk 01 lampblacked pith, and at the other end a silvered 
glass mirror. At e is a plug of glass, firmly fixed in the 
tube c, and carrying a very fine glass thread. In the tube 
a is another similar thiead of glass, having at the end a 
v eight made of glass tube and mercury. The two threads 
are firmly fastened to the straw beam, behind the mirror, 
in such a manner that the upper thread in c holds the 
beam a quarter of an inch nearer the p>th end than the 
lower thread in d holds it, as shown in the enlarged view. 
By adjusting the tension on the glass fibres, the beam can 
be kept in a horizontal position along the axis of the tube 
a b. The whole is supported on a stand furnished with _ 

r u CuUt .*eve^nS'screws, and, according to the principle 
of the horizontal pendulum, the sensitiveness of the beam 

Fig. 3. 

to any force applied at the pith end can be increased or 
diminished at pleasure by tilting the end a of the appa¬ 
ratus up or down ; this can be easily effeded by turning 
the milled head of the screw f. A ray of light from a 
lamp is reflected from the mirror to a graduated scale, and 
appropriate screens are used to cut off from the pith disk 
all radiation, except that being experimented on. The 
apparatus is conneded to the pump by means of the glass 
spiral shown at the upper part of the tube c. On lowering * A Paper communicated to the Royal Society, January 5, 1876. 

From the Philosophical Transactions of the Royal Society of London, 
vol. clxvi., part 2. * Pogg. Ann., 1873, vol. cl., pp. 131,134. 
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the end a of the horizontal tube, by means of the screw/, 
the oscillation of the beam becomes very rapid, and its 
sensitiveness diminishes. On raising the end a the time 
of oscillation can be increased to any desiied amount, 
with corresponding increase in sensitiveness. The other 
levelling-screws are for the purpose of bringing the beam 
into the°centre of the horizontal tube. If the tube is too 
much tilted up, the centre of gravity gets too highland 
the pith falls to one side or the other of the tube. The 
most convenient degree of sensitiveness I found to be that 
accompanying an oscillation at the rate of one per minute. 

The ray of light used as an index of movement w as ie~ 
fleded to a graduated scale 4 feet off. The instrument, 
mounted and adjusted as above described and highly ex¬ 
hausted, was found to be very sensitive. A ray of light 
from a candle 10 feet off, falling on the pith, would cause 
the index ray to move through 15 divisions ; when 5 feet 
off the index moved about 60 divisions, and when 20 feet 
off the index moved between 3 and 4 divisions. These 
movements were sufficient to show that the motion of the 
pith was in inverse proportion to the square of the dis¬ 

tance the candle was from it. . 
I tried numerous experiments with this apparatus, and 

verified the law perfectly; but there were difficulties con¬ 
nected with working with it which induced me to devise 
another instrument, free from the objections attending the 
use of the horizontal pendulum, and at the same time 
simpler to make and equally sensitive to faint radiation. 

134 The objedions to the use of the horizontal 
pendulum were the following When sufficiently sensi¬ 
tive to indicate readily the aCtion of faint light, I found 
it almost impossible to bring the index to zero ; the oscil¬ 
lations were so slow, and, taking place in a vacuum, kept 
on for so many minutes that my patience became ex¬ 
hausted with waiting for the next observation. But if I 
ventured to move away, or, when standing close to the 
apparatus, even to shift the weight of the body from one 
leg to the other, that was sufficient to alter the level of 
the floor, and therefore of the horizontal beam ; the spot 
of light ’would suddenly fly ten or twelve degrees in 
another direction, and all the tedious waiting had to be 
gone over again, and possibly another zero had to be 
taken A person running up stairs, a child playing in the 
adioing room, a passing carriage, or a railway-train, all 
had their influence on the level of the laboratory floor. 
I tried fixing the apparatus to a main wall of the house, 
but this did little good. When the instrument was 
brought to its highest pitch of sensitiveness, to watch the 
movements of the index ray when it should have pointed 
to zero crave one the impression that my house rested on 
an india°rubber cushion, so sensitively did it shift its level 
in obedience to a passing vehicle ; and yet it is very well 
built and the part where my work is mostly done was 
ereCted by myself some years ago, and was made of extra 
strength for the purpose of physical research. An in¬ 
credibly small angular movement of the base of the 
instrument is, however, sufficient to cause the luminous 
index to move. In a paper by Professor O. N. Rood,* 
» On the Application of the Horizontal Pendulum to the 
Measurement of Minute Changes in the Dimensions of 
Solid Bodies,” the author illustrates his method of deter¬ 
mining the change of volume of bodies. The levelling- 
screw°of his instrument, corresponding to screw / in my 
apparatus (fig. 2), rests on the body the change in whose 
dimensions is the subject of study (such as a bar of iron 
about to undergo magnetisation). Professor Rood gives 
experiments which show that an increase of thickness 
under the screw equal to the an inch is an 
appreciable quantity! . , . , 

135. The following apparatus (fig. 3) is much simpler 
than the horizontal pendulum, and is free from the objec¬ 
tions noted above; whilst its available sensitiveness is 
almost as great, and has the advantage of being capable 
of being increased or diminished within very wide limits. 

* Read before the National Academy of Sciences, November 4, 
1874, and published in Silliman’s Journal for June, 1875. 

A glass tube (a b), 16 inches long and 1 inch diameter, 
has a 4-inch bulb blown on to the lower end. c d is a bar 
of pith f inch wide, 3J inches long, and ^ inch thick. 
One-half (d) is coated with lampblack, and the other half 
left white, as shown in the figure. The pith bar is sus¬ 
pended in the bulb by a very fine cocoon fibre. Through 
the centre of the pith bar, at e, and at right angles to it, 
is passed a magnet (101) about £ inch long, made out of 
a fine steel sewing-needle. To the ends of this magnet 
are attached cocoon fibres, which support a small square 
of silvered glass (/), hanging freely below the pith bar 
and at right angles to it; a reference to the end view will 
show the arrangement. At the upper part of the tube 
(ab) are seen the tube filled with cocoanut-shell charcoal, 
and the spiral glass tube for connection with the mercury- 
pump. The arrangement for an experiment is shown in 
fig. 3, plan. A ray of light (gf h) from a slit in front of a 
lamp falls on the mirror (/), and is thence reflected on 
to the scale (/>). The apparatus is so placed that the 
index ray falls near zero when the magnet (e) has as¬ 
sumed its normal north-south position. It may be brought 
accurately to zero, and the sensitiveness increased or 
diminished at will, even during an experiment, by means 
of a control-magnet on a cork sliding up and down the 
tube, as shown at i, either close to the bulb or at some 
distance olf, and aCting with or contrary to the earth’s 
magnetism, according to the sensitiveness required. 

The instrument was exhausted and re-exhausted, with 
repeated heatings of the charcoal-tube, in the manner 
already described (131). It was finally sealed off from 
the pump, the charcoal still remaining attached to it, and 
it was set aside for some months. The following ex¬ 
periments were tried with it after it had arrived at its 
maximum sensitiveness. 

(To be continued.) 

ON THE 

ELECTRO-MOTIVE ORDER OF CERTAIN 

METALS IN CYANIDE OF POTASSIUM, WITH 

REFERENCE TO THE USE OF THIS SALT 

IN MILLING GOLD.* 

By WILLIAM SKEY, 

Analyst to the Geological Survey of New Zealand. 

While on an official visit at the Thames Goldfield I had 
many opportunities for observing the marked effeCt of 
cyanide of potassium in preventing the flouring of mer¬ 
cury used in working off the blanketings. These blanket¬ 
ings I found have, as a rule, a decidedly acid readion, due 
in°a greater part to the presence of ferric and ferrous salts 
soluble in water, and it is to the former of these salts 
that what is commonly known as “ flouring,” is mainly 
due in the process cited above ; such ferric salts being able 
to either oxidise or chlorodise the surface of any mercury 
they may be in contad with, thus enfilming it with a com¬ 
pound which, being practically insoluble in water, or in 
water charged solely with the salts occurring in mineral 
workings, prevents that metallic contact taking place be¬ 
tween detached mercurial globules which is necessary to 

amalgamation. 
In remedying or preventing flouring so occasioned, this 

salt (cyanide of potassium) ads by decomposing these 
mercurial compounds and dissolving in part or wholly 
their constituent portions, while the surface of the mer¬ 
cury not thus floured it keeps metallic, by preventing ferric 
salts ading in the manner stated ; these salts being de¬ 
composed by this cyanide as they would by any other salt, 
having, as it lias, an alkaline reaction.f 

* Read before the Wellington Philosophical Society, January 29th, 

lS|6I will reiterate here, the opinion of mine already published, that 
before putting in the cyanide to the blanketings, they should be made 
alkaline by the addition of common soda; less cyanide would then be 
requisite, and thus working expenses be reduced. 
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In effecting these useful results, it is thus seen that 
cyanide of potassium dissolves a portion of the mercury 
used ; besides this there may be another portion of mer¬ 
cury, though a much smaller one, dissolved away from the 
metal itself by the diredl adtion of the cyanide upon it, 
aided by the free oxygen always present; this happens if 
no metal is dissolved in the mercury used, or is in contadt 
with it, having a greater affinity for cyanogen than mer¬ 
cury has. Moreover, in thus contemplating the contin¬ 
gencies entailed or risked by the use of any alkaline 
cyanide in such milling operations, it must be remembered 
that both gold and silver are not absolutely insoluble in 
these cyanides. Now, the loss of mercury in this way may 
not be serious, but if gold or even silver be. thus lost (that 
is, by its solution), even in much less quantity than mer¬ 
cury well could be, the loss then may be serious. 

Now, whether the loss of metal certain to be entailed by 
the use of cyanide of potassium falls upon the mercury, or 
upon the gold or silver of these blanketings, conjointly or 
separately, depends entirely upon the relative affinity of 
these metals for this salt, or, in other words, it depends 
upon their eledtro-motive order therein. According to our 
present knowledge in regard to this subjedt, mercury is 
positive both to gold and silver; under these circumstances 
the loss of metal would therefore fall upon the mercury, 
which is, of course, desirable ; thus we have it distindtly 
affirmed that neither “ gold, silver, or platinum, diredtly 
precipitate mercury from its solutions.” But feeling the 
importance of this subjedt, and, moreover having, for 
various reasons, grave doubts as to the corredtness of these 
opinions, I investigated this matter for myself, and soon 
found that in reality mercurj' is not positive to either gold 
or silver in cyanide of potassium, as supposed, but very 
decidedly negative ; thus metallic gold in contadt with a 
solution of mercuric cyanide would rapidly dissolve and 
mercury be reduced. A knowledge of this fadt prompted 
me to determine the eledlro-motive order in cyanide of 
potassium of the various metals which occur in our gold 
fields, or are employed in any way for milling gold. In the 
following list most of these will be found; it runs from 
negative downwards to positive:— 

Electro-motive Order of Metals in Potassic Cyanide. 

Carbon. Lead. 
Platinum. Gold. 
Iron. Silver. 
Arsenic. Tin. 
Antimony. Copper. 
Mercury. Zinc. 

Most, if not all the sulphides or other ores occurring in 
nature, are negative to the whole series. Any of these 
metals will generally precipitate the ones named below it 
from its cyanide solution. As already stated, gold and 
silver thus precipitate mercury, taking its place in the 
liquid,* while, as is already known, silver precipitates gold. 
In relation to this, however, I find these two metals (gold 
and silver) are so nearly alike in their affinities for cyano¬ 
gen, that this precipitation is a very slow process ; cyanide 
of potassium even in contadt with an alloy of silver and 
gold dissolves both, the silver, however, to the greater 
extent. 

Thus, it appears, a loss of gold by solution of it must 
frequently happen whenever cyanide of potassium is em¬ 
ployed to assist in the amalgamation of blanketings, or 
other auriferous stuff. In fadt, all that loss of metal 
occasioned by its solution, and most of which is, as we 
have seen, a necessity involved in the working of the pro¬ 
cess itself, falls upon the gold and silver present, the 
mercury being positively protedted from the adtion of this 
salt by these more valuable metals. 

* The precipitation of mercury upon gold from a solution of mer¬ 
curic cyanide, is a very delicate and easy test for gold in stone, even 
when in the form of specks so minute as to be only visible by the aid 
of a microscope; the yellow colour persistent at a red heat of the 
speck to be tested, and the instantaneous whitening of it occasioned by 
this cyanide, may be taken conjointly as proving that it is gold. 

225 

Further, as the rapidity of adtion of any exciting solution 
upon the positive element of a voltaic pair is (other things 
being equal) the greater the more eledtro-negative to this 
solution the negative element is, it will happen that the 
solution, and consequent loss of gold and silver in such 
operations will be the greater when they are carried on 
in berdans, as the iron of which their receiving part is 
made, as also the ball, is very negative to gold under the 
circumstances stated. The loss of gold in this way will 
be also greater the more free cyanide of potassium there 
is present, proportional to the stuff; when the quantity is 
small the loss is perhaps not serious. Whatever it is, 
however, I think it may be avoided, at least, in a greater 
part by allowing the waste liquor from the blanketings to 
run in a thin stream over copper plates. 

ON SALICYLOL (SALICYLIC ALDEHYD). 

By Dr. T. L. PHIPSON. 

An attempt was made recently in my Laboratory to obtain 
the essence of Spircea ulmaria by oxidising a mixture of 
phenol and grape sugar, with the aid of bichromate of 
potash and sulphuric acid. The results were somewhat 
curious, though not entirely satisfactory. Much depends 
upon the proportions used, the temperature, &c. A large 
amount of resinous substances were produced ; but on 
following up the adtion of the bichromate (used in the 
same proportions as with salicine) by permanganate of 
potash, a moment arrives when the odour of phenol ceases, 
and a strong unmistakable odour of the plant arises. 
This occurs at 503 C. ; but the addition of more perman¬ 
ganate causes it to vanish. A minute quantity of sali- 
cylol was, however, obtained by distillation. If the 
oxidation is pushed further there is developed a strong 
smell of urine, and sometimes an odour of caoutchouc 
oil. The liquid, before distillation, allows a brownish 
precipitate to deposit in a few days. This, colledted on a 
filter, and boiled with potash solution, is dissolved, and 
developes at the same time, in a very marked manner, the 
characteristic odour of benzoile. Acids precipitate the 
potash solution : the precipitate is light brown, gelatinous, 
insoluble in boiling water, but soluble in alcohol. 

In preparing nitro-salicylic acid by heating to boiling, 
artificial salicylic acid with diluted fuming nitric acid, the 
liquid became dark reddish brown, and developed at the 
same time a strong odour of salicylol: after the nitro- 
salicylic acid had crystallised, the mother-liquid yielded a 
notable quantity of salicylol to ether. In heating sali¬ 
cylic acid mixed with water (much less than will dissolve 
it), with nitrite of potash, a still larger quantity of sali¬ 
cylol is produced, at the same time the nitro-salicylic acid 
formed combines with the potash. By adding a little 
sulphuric acid to the liquid, whilst still warm, the nitro- 
salicylic acid separates in fine needles on cooling. 

Chemical Laboratory, Putney, 
London, S.W. 

Presence of Bacfteria, &c., upon the Walls of the 
Wards of Hospitals.—A square metre of the wall 
of one of the surgical wards in the Hospital la Pi tie was 
washed—an operation which had not been performed for 
two years previously—and the liquid wrung out of the 
sponge was immediately examined. It contained micro¬ 
cocci in abundance (50 or 60 to every field of the micro¬ 
scope), some micro-badteria, a small number of epithelial 
cellules, some pus globules, red globules, irregular blackish 
masses, and ovoid bodies of unknown nature. Every 
precaution was taken to avoid causes of error ; the sponge 
used was new, and had been quite recently thoroughly 
washed in distilled water.—Les Mondes. 

Salicylol (Salicylic Aldehyd). 
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ON THE 

METALS WHICH ACCOMPANY IRON. 

By M. A. TERREIL. 

The numerous analyses that I have made during several 
years of the principal ores of iron, and of their metallurgic 
produ&s, have convinced me that iron, like platinum, is 
almost always accompanied in its ores by several metals 
which are found in the metallurgic produds of this metal, 
and which I shall call the metals of iron ores. There 
metals, besides manganese, which has always been 
mentioned, are principally magnetic metals of the family 
of iron, such as nickel, cobalt, and chrome, the pie ence of 
which was considered as charaderistic of meteoric irons. 
They are found, according to my observations, in almost 
all iron ores. These metals ordinarily escape analytical 
research by reason of their small proportion relatively to 
the mass of iron, and also because the ammoniacal salts, 
which are produced in the analytical operations, com¬ 
pletely mask the properties of these metals. Besides 
these metals of iron ores, irons, cast-irons, and steels 
contain also several accidental metals, which are copper, 
vanadium, titanium, and tungsten. 

To deted these metals which accompany iron in the 
mine I have adopted an analytical method, which I shall 
describe. After having treated the substance in the 
ordinary way, either by aqua regia or by muriatic acid 
and chlorate of potash, I filter to separate the part in¬ 
soluble in the acids, and after having washed the latter 
with great care in distilled water, I pour gradually, whilst 
stirring, the_filtrate into ammonia. I avoid, as is seen, 
to pour the ammonia into the acid liquid : this precaution 
is very important, for in this last case the oxides soluble 
in ammonia remain fixed to the oxide of iron which is 
precipitated. I throw the precipitate obtained on a filter, 
and wash with distilled water. At this point of the 
analysis the metals of the ores of iron are divided into 
three groups:—(1) The metals which are found in the 
residue insoluble in acids, titanium and tungsten ; (2) the 
metals precipitated along with the oxide of iron, 
chrome and vanadium ; (3) the metals in solution in the 
ammoniacal liquor, copper, nickel, cobalt, and manganese. 

I establish the presence of metals in the first group by 
treating, first, the insoluble residue upon the filter bv am¬ 
monia, which dissolves the tungstic acid. The ammoniacal 
liquor, evaporated to dryness and slightly calcined, leaves 
the tungstic acid in the form of a greenish yellow powder, 
easy to chaiadterise by the blowpipe. I dry afterwards 

insoluble residue, and then treat with concentrated 
and boiling sulphuric acid, which dissolves titanic acid. 
I let cool, dilute with water, filter, and treat a portion of 
the liquid with zinc. The presence of the titanium is 
then indicated by the viclet colouration which the liquid 
takes on adding zinc. In this case the other portion of 
the liquor is evaporated so as to drive off all the sulphuric 
acid, and I obtain thus a white residue of titanic acid, 
equally easy to recognise with the blowpipe. In all these 
cases this evaporation to dryness is necessary, even when 
zinc does not produce a violet colouration of the liquid ; 
this colouration being no longer appreciable when there is 
too little titanic acid in solution. 

To detect the presence of metals of the second group, 
chrome and vanadium, which were precipitated with oxide 
o non, I employ the following method, which consists in 
suspending the precipitate of oxide of iron in a solution 
of pure potassa heated up to go°. We then add per¬ 
manganate of potash as long as the latter is decolourised. 
1 he permanganate transforms chrome and vanadium into 
chromate and vanadate of potassa. After this transforma¬ 
tion, which is complete when the solution takes a green 
colour, we filter, saturate the alkaline liquor with acetic 
acid, filter a second time, when there is a produ&ion of 
oxide of manganese derived from the excess of perman¬ 
ganate employed, then into a portion of the liquor we 
pour a few drops of acetate of lead. There is produced a 

yellow precipitate of chromate of lead, which may be 
mixed with vanadate of lead. Vanadium is detected in 
the other portion of the liquor by adding a solution of 
tannin recently prepared. The vanadic acid slowly forms 
then with tannin a blue-black or greenish black precipitate, 
although the liquid is immediately coloured. When the 
yellow precipitate of chromate of lead contains vanadate 
of lead it is likewise coloured a black-blue or a greenish 
black, when it is moistened with the solution of tannin. 

I recognise the metals of the last group in the following 
manner:—I add to the ammoniacal liquor which contains 
them a few pieces of pure potassa. I raise to a boil to 
drive off the ammonia and to decompose the ammoniacal 
salts, and I heat until the ammoniacal odour has com¬ 
pletely disappeared. The potash precipitates the metals in 
the state of oxides. I collect these oxides on a filter, wash, 
and take a small portion, which I treat on a plate of silver 
with melted potassa and nitre. To recognise manganese, 
finally, 1 dissolve the rest of the oxides in hydrochloric 
acid. I separate copper by sulphuretted hydrogen, and 
after the filtration of sulphide of copper I heat the filtrate 
to drive of the excess of sulphuretted hydrogen, and to 
concentrate this solution as much as possible. I 
finally treat with ammonia. The blue-violet tint 
which the liquor takes indicates sufficiently the pre¬ 
sence of nickel. As for the cobalt, I detedl it in the 
following manner:—I pour into the ammoniacal liquor a 
few drops of permanganate of potash, which peroxides 
the cobalt, and which precipitates the manganese. I heat 
some minutes, so that the precipitation of manganese may 
be complete, filter, supersaturate with muriatic acid, and 
after adding a little alcohol wait twenty-four hours. I 
then find at the bottom of the liquor a violet-rose precipi¬ 
tate of roseo-cobaltic hydrochlorate (discovered by M. 
Fremy) quite characteristic. The liquor treated with 
potash gives a precipitate of oxide of nickel of an apple- 
green colour. 

As to the proportions of metals which accompany iron 
they are ordinarily very slight in the metallurgic products 
which I have had occasion to treat, they rarely attain a 
total of five-thousandths, whilst in the native or meteoric 
irons these proportions reach 10 per cent. These differ¬ 
ences are sufficient to serve to distinguish meteoric irons 
from common irons, but I must recall that M. Daubree on 
melting peridote obtained a cast-iron, in which I found 
16 per cent of chrome and 1*16 percent of nickel; an 
important fadt, for it may throw some doubt on the extra¬ 
terrestial origin of certain irons supposed to be meteoric. 
—Bulletin de la Soc. Chimique de Paris. 

ON THE 

PREPARATION AND THE USE IN CASTING 

STEEL OF ALLOYS OF SILICON AND 

MANGANESE. 

By SERGIUS KERN, St. Petersburg. 

In a recent communication of M. Gautier to the Iron and 
Steel Institute, on “ Solid Steel Castings,” the author 
called attention to some metallurgic experiments made 
during the last few years in France, at the Terre Noire 
Works, in order to obtain solid steel castings,—that is to 
say, ingots of steel without the weil-known peculiar blow¬ 
holes, which are due, as Mr. Bessemer showed, to the 
presence of carbonic oxide (CO), which, while the steel is 
in a melted state, is dissolved in it, and when the liquid 
metal commences to solidify an excess of carbonic oxide 
escapes, as liquid steel dissolves more of this gas than the 
solidifying mass. This remaining gas, which had not time 
to escape, gives rise to these blowholes, which much injure 
the uniformity of castings. Mr. Bessemer used, a long 
time since, silicon-iron in order to prevent the formation 
of blowholes. Silicon adts chemically on the carbonic 
oxide by the following reaction :— 

2C0 + Si = Si02 + 2C. 
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Thus the formation of blowholes is prevented, and in the 
mass of the ingot carbon and silica are deposited in a 
finely-divided state. Mechanical experiments proved that 
the resulting ingots give steel with a very high degree of 
tension. 

It must be mentioned that the free carbon which is de¬ 
posited in the metal when the silicon alloy is added to the 
metallic bath of the furnace abts very energetically on the 
oxides of iron, which cannot be entirely reduced by the 
addition of ferro-manganese. The carbon adts on the 
oxides of iron as follows, yielding carbonic oxide, which 
is, secondly, destroyed by the addition of a rich alloy of 
silicon :— 

Fe203 + 3C = 3C0 + Fe2; or 
2FeO +2C = 2CO + Fe2. 

My experiments show that it is preferable to use an alloy 
of silicon, manganese, and iron, in order to reduce in the 
same time the iron-oxides of the metallic bath by the 
manganese of the alloy, and to prevent the formation of 
blowholes in the ingots by means of the silicon of the 
alloy. By using an alloy of such kind we kill two birds 
with one stone. 

I prefer the use of alloys with 70 to 75 per cent of 
manganese, 18 to 16 per cent of iron, 10 to 650 per cent 
of silicon, 2 to 2-50 per cent of carbon, and foreign mat¬ 
ter. In melting steel in Siemens-Martin furnaces, at the 
end of the operation about 1 to per cent by weight of 
this alloy is added to the metallic bath. The results of 
the use of such an alloy are highly favourable : the cast- 
steel obtained gave the following results on being me¬ 
chanically tested:— 

Tons per square inch. 
f-1 ————— s 

Began to Breaking 
Stretch. Weight. 

Sample No. i .. .. 24-8 48-5 
,, No. 2 .. .. 27*2 48-8 
,, No. 3 .. .. 267 49*2 

The same alloy is recommended by M. Gautier for the 
purpose of obtaining solid steel castings ; at Terre Noire 
it is prepared in blast-furnaces. Bpt as not every steel 
foundry has furnaces of such kind, it is desirable to obtain 
this alloy in a foundry having at its disposition only the 
ordinary coke crucible-furnaces. 

The following process may be used for the production 
of silicium alloys with ferro-manganese. The alloys con¬ 
tain 6 to 10 per cent of silicon; an alloy containing 
6 per cent of silicon and 60 to 70 per cent of manganese 
is quite suitable for metallurgic purposes. The raw mass 
consists of— 

Pounds. 
Ferro-manganese (60 to 70 per cent of man¬ 

ganese, 6 to 7 per cent of carbon) .. .. 220 
Iron in small strips . 25 
Quartz of good quality. 100 
Calcium fluoride (CaFl2) . 155 

500 

All these substances, in a form of powder, are mixed with 
the iron in strips and coal-tar in such a quantity as to ob¬ 
tain a pasty mass, which is well dried and divided in four 
parts, and is placed into four crucibles. The thickness of 
the crucibles should be from 1$ t0 Is an inch* The 
crucibles, with well-fitted covers, are placed in coke- 
furnaces for about five hours. The resulting alloy con¬ 
tains 6-650 per cent of silicon, a quantity ordinarily quite 
sufficient. The alloy generally contains 1 to 1-50 per cent 
of carbon, nearly all the carbon of the ferro-manganese 
being reduced in the form of graphite, which is found in 
the middle of the ingot. This graphite, by breaking the 
ingot, may be easily separated. By using ferro-manga¬ 
nese with a higher percentage of carbon, and increasing 
the quantity of quartz and calcium fluoride in the above- 
mentioned mixture, alloys with 7 to 12 per cent of silicon 
may be obtained. 

The following is the explanation of the use of calcium 
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fluoride proposed by me for the preparation of silicon- 
manganese alloys:—Calcium fluoride with quartz firstly 
gives the following products 

i2CaFl2-f-4Si02 = 4CaSiFl6 + 8Ca0. 

The calcium silico-fiuoride next very easily gives silicon 
to the melting ferro-manganese alloy ; the resulting cal¬ 
cium oxide forms, with the remaining quantity of quartz 
and a certain quantity of manganese, a liquid slag, pre¬ 
venting well the liquid metal from further oxidation. 

This process gives silicon-manganese alloys with less 
expense than by melting ferro-manganese with quartz 
alone. 

Obouchoff Steel Works. 

REPORT 

ON THE 

DEVELOPMENT OF THE CHEMICAL ARTS 

DURING THE LAST TEN YEARS.* 

By Dr. A W. HOFMANN. 

(Continued from p.215.) 

Manufacture of Sulphuric Acid. By Robert Hasex- 

clever, Manager of the Stolberg Works. 

From the production of sulphuric acid at different heights 
in the chamber, which for an equal cubic space was ap¬ 
proximately equal, Hasenclever inferred that within 
certain limits a chamber was the better the fewer square 
metres of sheet lead it required for a metre of cubic 
contents. 

The lead chamber which Hasenclever has lately con¬ 
structed for the Rhenania Chemical Works, near Stolberg, 
is 10 metres high, 10 broad, and 40 long, and requires, 
therefore, 0-45 square metre of sheet lead for a cubic 
metre of volume. In almost all earlier chambers the con¬ 
sumption of lead was greater.f 

Calculation of the Yield of Acid.—As to the amount of 
real acid present in the aqueous sulphuric acid, several 
tables, more or less mutually discordant, are used in 
chemical works. In the recent manuals of Graham- , 
Otto, Wagner, Bolley (Schwarzenberg), and others, the 
statements of Bineau have been adopted as the most 
accurate. But in many manufactories calculations are 
still based on the earlier statements of Vanquelin, d’Arcet^ 
Dalton, and Ure. In drawing up the latter tables it is' 
assumed that the sulphuric acid of commerce at 663 B. is 
not a pure hydrate, but contains, at sp. gr. 1-830, 6 to 7 
per cent of water more than H2S04. Latterly Kolb* has 
published detailed and accurate investigations on the 
proportion of monohydrate in acids of different specific 
gravities, which in a great measure confirm the statements 
of Bineau. The discrepancy which has hitherto prevailed 
in this respeCt depends not on the unequal proportions 
shown by different tables, but on the unequal graduation 
of the Beaume hydrometers. Gerlach|| has given an 
interesting conspeCtus of the specific gravities answering 
to the single degrees of the scale of the hydrometer. 

As in sulphuric acid works Beaume’s scale is chiefly 

* “ Berichte iiber die Entwickelung der Chemischen Indur.trie 
Wahrenddes Letzten Jahrzehends.” 

In connexion with the author’s communications on the proces s 
in the chambers we mention the recent proposal of Sprengel ^English 
patent No. 3189, a.d., 1873) to supply the chamber with pulverised 
water instead of with steam. The water in the interior of the chamber 
is converted into a mist by forcing air or steam into a stream of water. 
The apparatus by which this comminution of the water is effected is 
founded on the same principle as the “ pulvcrisateur ” used in medi¬ 
cine, or the “ refraichisseur ” of the perfumers, known in England as 
the “ atomiser.” The advantage of the introduction of pulverised 
water is chiefly an economy in fuel. According to reports which have 
reached the Editor this water dust has been already advantageously 
introduced in several establishments. In works which employ the 
Glover tower this improvement is of little value. A. W. H. 

t J. Kolb, Bull. Industr. dc Mulhouse, Feb. 28, 1872, 
II Gerlach, Dingl. Pol. Journ., cxcviii., 313. 

Development of the Chemical Arts. 
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employed* a concordant graduation of this hydrometer is 
much to be desired. Kolb in his tables has introduced a 
new graduation, since adopted by many, where o° B. = the 
sp. gr. of water at 150 C., and 66° B. = the sp. gr. of 
monohydrated sulphuric acid at 150 C. (= 1-842). The 
relation between Beaume and specific gravity is conse¬ 
quently expressed by the equation— 

d = i44'3 
x44’3 — ni 

d expressing the sp. gr. and n the degree of Beaume.f 
It would be highly desirable if all manufacturers of sul¬ 

phuric acid would base their calculations on the same 
tables, for in statements on the yield of sulphuric acid at 
66° B. from pyrites or sulphur different tables are often 
used, so that the results of different works are not direCtly 
c imparable. 

The following conspeCtus of the statements of different | 
tables may be of interest in this respeCt. + 

Chemical News, 

June x, 1877. 

legally fixed. This is a concession of no small value, 
as we have known an English patent lost through mere 
inadvertence ; and if an oversight of this nature occurs 
the only remedy is a private Bill in Parliament, which, if 
successful, is very costly. 

There are certain limitations concerning the granting 
and the holding of patents, the policy and the justice of 
which may give rise to a variety of opinion. No patent 
will be granted for pharmaceutical compounds, medicines, 
alimentary preparations, and chemical produces, though 
processes for obtaining such articles may be legally 
claimed. In some cases, we suspeCt, it will be here very 
difficult to draw the boundary line. An invention cannot 
be imported,—i.e., a German citizen who has become 
acquainted in some foreign country with a manufacturing 
process, without being himself the inventor, cannot take 
out a patent for it in Germany. Anyone who can prove 
that he has previously used a process, or made a machine 

Decree of 8p. 9r" ac* Proportion of Monohydrate according to— 
_ ** - rnrHincrtr* __ t 

Beaume. • Kolu. 
r 

Vanquelin. o’Arcet. Tables of Various Works. Bineau. Kolb. 
10 1-075 II"73 — n*5 11-40 — 10-98 11*0 io-8 
20 1-162 24-01 — 23-3 23*46 — 21-97 22-4 22-2 
30 1-263 3652 — 36-9 36-60 — 35-91 34-9 34-7 
40 F383 50-41 — 51*6 51-49 — 49‘94 48-4 483 
50 1-530 66-54 66-45 66-g 66-17 63-8 63-92 62-7 62-5 
60 1-711 84*22 82-34 83-3 82-80 79-4 79-9o 78-0 78-1 
66 1-842 100-00 100*00 100-0 100-00 94‘o 97-87 IOO'O IOO’O 

(To be continued.) 

NEW GERMAN PATENT LAW. 

The new German Imperial Patent Law has received the 
assent of the Reichstag, and comes into operation on 
July 1st, the separate patent arrangements of the German 
Kingdoms and States coming to an end. 

The duration of a patent under the new law is fifteen 
years, and the direCt payment to Government—exclusive 
of agency and other incidental expenses—amounts to 
£265. -* This very heavy tax, however, is made less bur¬ 
densome by being spread out over the whole duration of 
the patent. The first charge is only £2 10s., for the 
second year an equal sum, and for the third £5. For 
every future year the tax increases progressively by £2 10s., 
the idea obviously being not to tax invention heavily until 
it has proved commercially successful. Few unremune- 
rative patents, it is anticipated, will be retained beyond 
the first few years of their life. The patentee may pay 
any of these yearly taxes within three months of the date 

* This, of course, refers only to the Continent.—Ed. C. N. 
•|- As Beaume’s hydrometer is still almost exclusively used in che¬ 

mical manufactures, the above formula, especially for laboratory use, 
is of considerable interest, and a closer investigation of its origin may 
not be unremunerative. If a hydrometer sinks in water to o°, and in 
another liquid D, of the sp. gr. d only to n° the two unequal volumes 
of displaced liquid have each the same weight, i.e., the weight of the 
hydrometer. If we call the weight of this hydrometer G—the weight of 
a volume of water corresponding to the volume of a degree of the 
scale being taken as unity—we have the weight of the volume of 
water displaced by the hydrometer = G ; the weight of an equal 
volume of the liquid D of sp. gr. d = G d\ the weight of the water 
displaced by » degrees of the scale = »; the weight of an equal 
volume of D = n d. This latter weight is the difference between the 
weights G d and G, and we have therefore— 

G d - G = n d\ 
whence— 

d = —9— and G = it 
G — n d-i. 

For the case of monohydrated sulphuric acid of sp. gr. 1-842 in which 
at 15° C. Beaume’s hydrometer sinks to 66° we substitute these values 
in the last formula for d and 11, and for G we put the number 144-3 
and we have then— 

d= W 
U 144-3-W. 

I he number 144-3 represents the weight of the hydrometer if the 
weight of the volume of water corresponding to the volume of a degree 
of the scale is taken as unity,—A. W. H. 

t Till very recently the sp. gr. of monohydrated sulphuric acid was 
given as 1-848. See, e.g., “Handbook of Chemistry,” by Leopold 
Gmelin, vol. ii., p. 184 (Cavendish Society’s edition). 

or article subsequently patented, cannot be restrained 
from continuing to use or make the same. But such 
“ user,” unless it has been made public, is no bar to the 
validity of the patent as against any third party. No 
foreigner can apply for a German patent in his own 
name, but must empower a German citizen to make ap¬ 
plication. 

But inventors whose improvements are not excluded by 
any of the limitations above mentiohed will not receive a 
patent as a matter of course. The patent commissioners, 
with the aid of experts chosen for the purpose, will 
examine every application. We cannot here refrain from 
adding that if the traditions of the late Prussian Patent- 
Office are followed by the new Imperial Commission, 
refusals will be far from rare. 

From the ordinary Commission an appeal lies to a spe¬ 
cial Commissioner, and from him again to the Imperial 
Court at Leipzig. These steps, we submit, cannot be 
taken without extra expense to the applicant, who will 
doubtless require legal—and often also scientific—advice 
and assistance. Nor does the favourable report of the 
Commissioners, if obtained, render the right of the pa¬ 
tentee absolute, since on the publication of the invention 
—which, as far as we can perceive, takes place after the 
award of the Commissioners—opposition may be entered. 
Many other powerful arguments against the system of 
preliminary examination have been already advanced in 
the Chemical News and elsewhere, and do not require 
recapitulation. • 

But even when a German patent is obtained its conti¬ 
nuance for the full term of fifteen years, subject merely to 
the payment of the annual tax, is not a matter of course. 
The inventor’s right is determinable— 

a. If after three years the inventor has not carried out 
the manufacture or the process to a proper extent. 

b. If he refuses licenses to others who offer a fair roy¬ 
alty. 

The objections against the former of these clauses are 
perfectly overwhelming, and the second is scarcely more 
defensible. We could understand their adoption by a 
Government wishful in an indirect manner to crush in¬ 
vention. But the German Government is, we believe, 
sincerely anxious to promote alike scientific research and 
its application to practical affairs, and our regret at finding 
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such provisions in the new Patent Law is even surpassed 
by our astonishment. 

Inventors holding patents in any of the German States 
can have them converted into Imperial patents for the re¬ 
mainder of the time they have to run, and no delay should 
take place in making application. 

PROCEEDINGS OF SOCIETIES. 

PHYSICAL SOCIETY. 

May 26th, 1877. 

Professor G. C. Foster, F.R.S., President, in the Chair. 

The following candidates were elected members of the 
Society :—Lieut.-Col. A. C. Campbell, of Blythswood ; 
Dr. H. Debus, F.R.S.; W. T. Thiselton Dyer, M.A., 
B.Sc. ; W. Jack, M.A. ; and Capt. Sale, R.E, 

Lieut.-Col. Campbell explained and exhibited a double 
slit which he has employed for measuring the distances 
between the lines in the speCtrum, and finds of great ser¬ 
vice in cases where the illumination is so slight as to 
preclude the possibility of using the ordinary micrometer. 
One slit remaining stationary, the other can be moved 
at right angles to its direction by means of a very delicate 
micrometer screw of 200 threads to the inch, the gradu¬ 
ated head of which is capable of distinctly indicating one 
five-millionth of an inch in the motion of the slit. If now 
a reading of the micrometer be taken when the slits are 
superposed and form one continuous slit, and a second 
reading when any given line has been superposed upon 
any other line at a moderate distance from it, the difference 
between these readings will enable us at once to ascertain 
the distance between the lines, if the micrometer be cali¬ 
brated in terms of the speCtrum as seen in the observing 
telescope. The author has made several measurements 
with this apparatus, and finds it to be capable of extreme 
accuracy, but it is, of course, essential that the movable 
slit remains within a moderate distance of the axis of the 
collimator. 

He then described a simple arrangement for automati¬ 
cally fixing a prism, when placed on the table of a gonio¬ 
meter, at the angle of minimum deviation when different 
coloured rays are under examination. To the arms which 
support the telescopes of the goniometer are attached two 
short links, of equal lengths, connected at their extremities 
with a nut sliding freely cn an arm which is fixed radially 
to the centre table of the instrument. The prism is held 
on this table with its base at right angles to this arm, and 
it thus remains adjusted for all the rays of the speCtrum. 

Mr. O. J. Lodge then read two papers by Professors 
Ayrton and Perry, jointly, of the Imperial College of 
Engineering, Japan. The first contains an account of an 
elaborate series of experiments on “Ice as an Electrolyte 
The apparatus employed consisted of a flat copper box con¬ 
taining a disk of the same metal supported on three pieces 
of glass, and just covered by distilled water. The box is 
closed by a water-tight lid traversed by a thermometer 
and an insulated wire from the disk, and the whole is 
placed in a freezing mixture. They state, as a result of 
their experiments, that the capacity per c.c. of ice at 
-I3‘5°C. is 0*002 micro-farad, and the specific indudtive 

. capacity is 22,160 (that of air being called unity), while 
that of water at 8*7° C. is about 2240 times this amount. 
Commencing with ice at —13*6° C. the temperature was 
allowed to rise, and the conductivity determined by gal¬ 
vanometer readings. From these a very regular curve 
was deduced which shows that the conductivity increases 
regularly, and that there is no sudden rise in passing from 
the solid to the liquid state. The apparatus was also 
employed for determining the electromotive force of polar¬ 
isation currents at different temperatures by replacing the 
copper by a zinc disk. 
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The second communication contained suggestions for 
experiments “On the Viscosity of Water and other Liquids." 
It is accompanied by working drawings of an apparatus 
which the authors have designed for determining the rela¬ 
tion between the viscosity of a liquid and the velocity of 
a surface moving in contact with it. They have, however, 
no facilities for making such an apparatus, and therefore 
place it at the service of anyone who may be willing to 
study the subject. 

NOTICES OF BOOKS. 

On some Points in connection with Vegetation. By Dr 
J. H. Gilbert, F.R.S. 

In this paper, the substance of an Address delivered in 
the Chemical Section of the Science Conferences at 
South Kensington, Dr. Gilbert discusses a very difficult 
and important question—the sources of the nitrogen of 
vegetation. A certain quantity is doubtless obtained from 
the combined nitrogen existing in the atmosphere: this 
may amount to about 8 to 10 lbs. yearly per acre. But 
the amount of combined nitrogen withdrawn by crops 
from a soil to which no nitrogenous manure has been 
added averages, over a period of 32 years, 20 lbs. per acre 
per annum. Hence there are only two possibilities : either 
the soil derives nitrogen from some additional source or 
the vegetation draws upon a stock of nitrogen in the soil 
derived from previous accumulations. M. Ville concludes 
from his experiments that certain large-leaved plants— 
such as colza, and in a less degree sunflower and tobacco 
—assimilate free nitrogen from the atmosphere. On the 
other hand, the researches of M. Boussingault and of the 
author “ have not given an affirmative answer to the ques¬ 
tion whether plants by their leaves take up and assimilate 
the free nitrogen of the air.”—The evidence, according to 
the two latter authorities, is strongly against the supposi¬ 
tion that plants can avail themselves of the free nitrogen 
by the reaction between it and nascent or ozonised oxygen 
within the plant itself. Another supposition is that the 
free nitrogen of the atmosphere may unite, outside the 
plant, with the nascent oxygen evolved by the plant, and 
so yield nitric acid. On this hypothesis Dr. Gilbert re¬ 
marks :—“ It is at any rate certain that in our experiments 
we have not been able to persuade plants to avail them¬ 
selves of this happy faculty of producing their own nitro¬ 
genous food.” 

Another supposition is that free nitrogen may be com¬ 
bined not by any aCtion of the plant, but under the 
influence of the soil. This view was advocated thirty 
years ago by Mulder, and has been recently revived by 
Deherain. Here, however, the evidence is still con¬ 
flicting. Bretschneider found a gain of combined nitrogen 
in a mixture of humus and quartz-sand, exposed to the 
air for a year, but protected from rain and inseCts. Bous- 
singault’s experiments show in some cases a gain, but in 
others an aCtual loss. Berthelot has recently succeeded 
in forming a fixed nitrogenous body by exposing moistened 
cellulose to an eleCtric current in an atmosphere of free 
nitrogen. He objects to the latest experiments of Bous- 
singa'ult as having been performed on soils in closed glass 
vessels, where the intervention of atmospheric electricity 
must be of necessity excluded. 

Dr. Gilbert sums up by remarking that the answer to 
the question, What are the sources of the nitrogen of 
vegetation in general, and of agricultural production in 
particular ? is more likely to be found in the relations of 
the atmosphere and of the plant to the soil than in those 
of the atmosphere to the plant itself.” The author is 
very far, however, from considering that a definite con¬ 
clusion has yet been reached, and earnestly invites chemists 
to enter more thoroughly into the subject. 

Viscosity of Water and other Liquids. 
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zl Primer of Chemistry, including Analysis. By Arthur 

Vacher. London : J. and A. Churchill. 

The author informs us that this little work “ represents a 
ten years’ experience in teaching the rudiments of che¬ 
mistry and analysis.” He introduces two new terms: 
instead of atoms and molecules he speaks of units, and 
instead of radicals—or radicles, as they have latterly been 
called—of anti-metals. His arrangement of the elements 
is original; the list of metals given commences with 
silver, and ends with hydrogen. Arsenic and silicon rank 
among the non-metallic bodies. As the standard of value 
for metals he takes Ag; his reason for giving it precedence 
in the list, and the standard for anti-metals, is Cl, the one 
of these being exactly antagonistic to the other. The 
values of other anti-metals are shown bjr reference to 
chlorine, and those of other metals by comparison with 
silver. The whole number of elements mentioned amounts 
to thirty-five only. The substances commonly spoken of 
as acids are considered as salts of hydrogen. Thus, in 
the experimental instructions, sulphuric acid is designated 
as hydric sulphate. The analytical tables at the end have 
been printed privately some time ago, and have been for 
years employed in the author’s laboratory. Several of 
them have also been published in his abridged edition 
of Fresenius’s “ Qualitative Analysis” (1869). It would 
certainly be very difficult to compress a larger amount of 
matter into 99 small pages. We regret to notice an ortho¬ 
graphical, or rather kakographical, peculiarity. The 
author writes “ odor,” “ color,” “ vapor,” &c.—a practice 
which we hoped was confined to ticket-writers and pro¬ 
moters of “ spelling-bees.” 

Short Poems, translated from the German. By C. A. 
Cameron, M.D., F.R.C.S.I. Edinburgh and London : 
W. Blackwood and Sons. 

Between poetry and chemistry the connection is not very 
close, and it is not without a certain amount of misgiving 
that we presume to pass any judgment upon the little 
volume before us. It consists of translations from various 
German poets, printed side by side with the original. Dr. 
Cameron gives the meaning of the original quite as accu¬ 
rately and closely as is consistent with the exigencies of 
rhyme and metre—which cannot by any means be said of 
all translations from the German. His verses, too, are 
easy and flowing. On what principle the poems have been 
selected it is not easy to see. 

Contributions to the Knoivlcdge of Deacon's Process for 
the Production of Chlorine. By Dr. Konrad Jurisch, 

of Widnes. (Reprinted from Dingier's Polytech. Journ. 
for 1876, Bd. 221, p. 356.) 

The author remarks that when Deacon’s process was 
taken up, within a short time, by more than twelve 
English and two German establishments, the view was 
generally entertained that the balls of clay steeped in so¬ 
lution of copper would ensure an uninterrupted production 
of chlorine gas for a year or two, if not longer. Before 
many months had elapsed complaints were heard of the 
adtion of the balls. He has therefore undertaken to de¬ 
termine what can be the cause of these balls declining so 
rapidly in their efficacy. His conclusion is that the true 
cause of this speedy decrease in the decomposition is due 
to sulphuric acid, which passes through the interstices of 
the clay-balls mixed with the other gases. This injurious 
action, according to Hasenclever and Sartori, is probably 
to be explained by the following reaction :—The vapour 
of sulphuric acid in contact with sulphate of alumina at 
a dull red-heat, as is found in the balls, is resolved into 
sulphurous acid, watery vapour, and oxygen: the sul¬ 
phurous acid thus formed is re-oxidised at the expense of 
free chlorine, is again decomposed, and thus keeps up a 
destructive circulation in the apparatus which reduces, or 
totally checks, the production of chlorine. 

Contributions from the Laboratory of the State University 
(of Missouri). By Prof. P. Schweitzer. Jefferson 
City : Regan and Carter. 

This pamphlet contains researches on the true composi¬ 
tion of coal, and on the methods of arriving at it; with 
deductions and remarks on coal in general. The author 
feels satisfied that—from a number of investigations simi¬ 
lar to the one here presented, of Boone County coal— 
clearer views can be obtained regarding the origin, rela- 

1 tive age, and manner of formation of coal, than from iso¬ 
lated phenomena or experiments of short duration. In 
this work he wishes to enlist other chemists. He finds 
the ash of the sample upon which he operated remarkable 
for the total absence of alkalies and of chlorine, for its 
small proportion of phosphoric acid, and relatively large 
amount of manganese. The insoluble residue—silica, 
alumina, some magnesia, and a little iron—existed, he 
thinks, “ in the form of clay, and was precipitated from 
the muddy waters of the lagoon along with the vegetable 
matter which produced the coal.” He considers that nearly 
the whole of the alumina, soluble or insoluble, of coal is 
derived from such a source, as this earth is in itself no 
constituent of the ash of recent plants, and as its very 
properties and constitution seem unfavourable to its 
passing through membranes or capillary apertures. 

Another memoir is devoted to an account of the water- 
supply of Columbia, Boone County, Missouri. 

In accordance with the author’s point of view the mine¬ 
ral constituents have been mainly taken into account. 

Report on some Chemical Analyses of the Waters from the 
Surface Wells and Pumps in the City of London. By 
W. Sedgwick Saunders, M.D., Medical Officer of 
Health and Public Analyst for the City of London. 
London : Skipper and East. 

This Report shows the dangerous character of the public 
pumps in the City of London still remaining in use at the 
time when it was presented to the Commissioners of 
Sewers. These pumps all derived their supply of water 
from shallow wells, some 25 to 30 feet deep, and were, as 
the accompanying analyses show, fearfully contaminated. 
Nevertheless, as the water was clear and sparkling, attri¬ 
butes common in the most dangerous cases, these pumps 
were in high favour. Dr. Saunders may deservedly be 
congratulated on the suppression of this source of disease — 
a task in which he has had to encounter no small amount 
of prejudice. 

A Series of Exercises in Experimental Physics. By C. J ' 
Woodward and G. Smith. Part I.—Acoustics, Light* 
and Heat (Elementary Stage). Part II.—Magnetism 
and Electricity (Elementary and Advanced Stages). 
London : Simpkin and Marshall. Birmingham : Cornish 
Brothers. 

The people of England are rapidly becoming divided into 
three classes—examiners, examinees, and those who are 
preparing their countrymen to undergo the fashionable 
operation. Much as we deprecate the examination mania, 
and convinced as we feel that the result must be hostile 
to original research, we must admit that these “ Exercises ” 
are, of their kind, good. The problems given are ‘‘such 
as should be answered by students preparing for the ele¬ 
mentary stage of the Science and Art Department Exami¬ 
nation, or the junior division of the Oxford and Cambridge 
Local.” They are not specially adapted to any text-book, 
it being considered that any manual used for the above 
examinations will supply the preliminary information 
needed. 

After going over a chapter in his text-book, the student 
is recommended to take the corresponding chapter in these 
exercises and work out the examples given. In case of 
subjects of unusual difficulty some preliminary remarks 
are added for the guidance of the student. 
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On a Form of Insanity which may be termed Toxiphobia. 
By C. A. Cameron, M.D., Professor of Chemistry and 
Hygiene to the Royal College of Surgeons in Ireland, 
Medical Officer of Health and Public Analyst for 
Dublin. 

It appears that there is a particular form of monomania 
in which persons, otherwise perfectly rational, imagine— 
without the slightest ground—that some one is attempting 
to poison them. Since the year i860 Dr. Cameron has 
met with sixty-three such cases, excluding bona fide in¬ 
stances of poisoning. Some curious details are given in 
the pamphlet before us. Thus a petty sessions clerk 
“brought me a night-cap and night-shirt which he said 
were charged with some subtle poison, for when he put 
them on they made his ‘ skin creep,’ and produced a pain 
like the stinging of nettles. He said that his persecutors 
came at night and blew into his room—through the key¬ 
hole, through the window if left open, and even down the 
chimney—a white powder, which, when inhaled, produced 
great irritation of the lungs, followed by weakness.” 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—Ail degrees of temperature are Centigrade, unless otherwise 
expressed. 

v ^ 

Comptes Rendus Hebdomadaires des Seances, de VAcademic 
des Sciences. No. 18, April 30, 1877. 

Carbuncular Disease.—MM. Pasteur and Joubert.— 
In this paper, which is rather pathological than chemical, 
the authors examine whether there is a disease caused by 
the development in the blood of animals of the small fili¬ 
form bodies, or baCteridia discovered by M. Davaine. 

Probable Consequences of the Mechanical Theory 
of Heat.—M. Fave.—The author seeks to show that the 
phenomena ascribed by M. Boutigny to a particular con¬ 
dition of matter—the so-called spheroidal state—are 
naturally explained if we admit that the thermic waves of 
the sidereal ether exert a repulsive action upon ponderable 
matter. 

New Bed of Native Mercury Discovered by M. 
Quatrefages in the Upper Valley of the Herault.— 
M. Leymerie.—In the Domaine du Cros, situated in a 
glen opening diredtly into the Valley of the Herault, the 
decayed roots of a mulberry tree were being dug up. On 
breaking one of them there issued from it a-wave of mer¬ 
cury. The country people are of opinion that the death 
of certain mulberry trees is due to the adtion of mercury. 
The soil is of a schistous nature. 

Eledtro-Silicic Light.—M. G. Plante.—The author 
has previously remarked the brilliant luminous effedts 
obtained on causing one of the poles of a powerful 
secondary battery to touch the sides of a glass or porcelain 
vessel containing a saline solution. The silicic origin of 
this light is proved by the fadl that it is equally manifested 
on the contaCt of the eledtrode with pure silica in the 
state of crystals of hyaline quartz. A greater eledtric 
power is, however, required than for glass. The luminous 
effedl results from the incandescence of silicium. 

Compound Bodies capable of being Produced at a 
Temperature Much Higher than that at which they 
are Decomposed.—MM. Troost and Hautefeuille.—It is 
known that most bodies are decomposed under the influ¬ 
ence of heat, and that such decomposition is complete if 
the temperature is raised sufficiently high. It seemed 
natural to assume that above this temperature these com¬ 
pounds cannot exist. The authors have shown, however, 
by the investigation of certain compounds of silicium, that 
this conclusion is too absolute. The sesquichloride of 
silicium, in particular, very stable at common temperatures, 

begins to decompose about 350°, and its decomposition is 
complete at 8oo°. Yet this same sesquichloride is re¬ 
formed if the produdts of its decomposition are brought 
together in a porcelain tube at about 1200°. The sesqui¬ 
chloride thus formed may be isolated by cooling suddenly. 
But if it is allowed to arrive slowly into parts of the tube 
where the temperature does not exceed 8oo°, it is decom¬ 
posed anew, yielding crystalline silicium, which blocks up 
the tube. Similar phenomena have been observed with 
the protochloride and the subfluoride of silicium. M. Ditte 
has shown that the hydro-selenic and hydro-telluric acids, 
so easily decomposed into their elements by heat, may be 
reproduced from these same elements at a higher tem¬ 
perature (Comptes Rendus, lxxiv., p. 980). Platinum 
heated to about 1400° is neither fusible nor volatile in an 
atmosphere of nitrogen, oxygen, or hydrogen. But if to 
the metal thus heated in a porcelain tube in an inert 
atmosphere we introduce a few bubbles of chlorine there 
are deposited in the cooler parts of the tube very minute 
crystals of platinum. The metal thus behaves as if vola¬ 
tile in chlorine. This phenomenon is the result of the 
decomposition at a lower temperature of a chloride of 
platinum formed at a higher. 

Process for Solidifying Bisulphide of Carbon.—M. 
Mercier.—If drying oils are treated with a small propor¬ 
tion of protochloride of sulphur they are converted into 
elastic and transparent solids. If at the moment of 
making the mixture a volatile liquid soluble in oil is added, 
such as the sulphide of carbon, the latter is enclosed as in 
a net, from which it escapes very slowly. The mass may 
contain as much as 70 per cent of bisulphide of carbon, 
and is proposed for the treatment of the phylloxera. 

Industrial Preparation of Pure Salts of Alumina. 
—M. Ducla.—Common sulphate of alumina contains 
always sulphate of iron, which causes it to be rejected by 
the dyers, and there is also frequently an excess of acid 
present, hurtful in many cases. The author treats a solu¬ 
tion of the common sulphate with a mixture of milk of 
lime and precipitate carbonate of lime at the ordinary 
temperature. Sulphate of lime is formed with hydrate of 
alumina and oxide of iron, while carbonic acid escapes. 
To separate the alumina the author adds a lye of caustic 
soda, which forms a soluble aluminate of soda, and runs 
off the clear solution. Into this liquid is passed the car¬ 
bonic acid evolved by the adtion of the carbonate of lime 
upon sulphate of alumina. Carbonate of soda is formed, 
and alumina is thrown down. The carbonate of soda is 
treated with milk of lime, thus regenerating the caustic 
soda, and obtaining in addition a mixture of milk of 
lime and precipitated carbonate of lime fit for use in the 
first operation. Thus alumina is obtained as a pure hy¬ 
drate; the sole important expense (!) being that of the 
sulphuric acid converted into sulphate of lime. But it is 
known that sulphate of lime mixed with waters containing 
carbonate of ammonia yields sulphate of ammonia and 
carbonate of lime. This sulphate of lime, then, is as 
useful in the manufacture of sulphate of ammonia as the 
sulphuric acid from which it has been formed. 

Monochlorated Acetones.—M. Etard.—Not adapted 
for abstraction. 

Experiments Proving that the Septicity of Putrid 
Blood depends on Ferments of a Definite Shape.— 
M. V. Feltz.—The author finds that by heating putrid 
blood to 8o°, and triturating the coagulum with distilled 
water, we may to a certain extent isolate the “ infinitely 
small ” bodies, and re-unite them in a liquid which pre¬ 
serves the poisonous properties of the original blood. If 
the liquid thus obtained is heated to 150° its poisonous 
properties are removed. 

Presence of Mercury in the Spring of the Rocher 
at Mont Cotnadore (St. Necftaire-le-Haut, Puy de 
Dome).—M. Garrigon.—The water of this spring is very 
complex, containing the carbonic, sulphuric, silicic, phos¬ 
phoric, boric, and nitric acids, along with chlorine and 
iodine, and the following array of bodies :—Soda, potassa, 
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lithia, ammonia, lime, strontia, baryta, magnesia, alumina, 
chrome, glucina, iron, manganese, zinc, cobalt and 
nickel, copper, lead, silver, mercury, arsenic, antimony, 
and tin. The last mentioned nine metals were estimated 
o’oo8o grm. per litre of the water. 

Fixation of Tannin by Vegetable Tissues.—M. A. 
Muntz.—Nitrogenous vegetable tissues are susceptible of 
undergoing the true tanning process if brought in contact 
with solutions of tannin. 

Justus Liebig's Aitnalen dcr Chemie, 
Band 186, 1877. 

Structural Formula of Hydroxylamin and its 
Amidoid Derivatives.—W. Lossen.—A memoir extend¬ 
ing to 75 pages, containing much hypothetical matter, and 
incapable of useful abstraction. 

Crystallographic Examination of Amidoid Deri¬ 
vatives of Hydroxylamin.—C. Klein and Ch. Trechmann. 
—The authors conclude that in these bodies the relative 
position of the atomic groups in the molecule has a greater 
influence upon optical properties than upon chemical con¬ 
stitution. 

Tri-hydroxyl-antimonic Acid, Pyro-antimonic Acid, 
and Antimonic Oxychloride.—Dr. H. Daubrawa.—The 
author endeavours to prove the existence of tri-hydroxyl- 
antimonic acid, a body assumed by Geuther. He also 
adduces experiments showing the existence of antimonic 
oxychloride, SbOCl3. 

Communications from the Chemical Laboratory o^ 
Greifswald.—These consist of a paper by Alfred Thomas 
on meta-brom-sulpho-benzolic acid ; a memoir by H. Lim- 
pricht on the aCtion of bromine upon the sulpho-benzolate 
and meta-broni-sulpho-benzolate of silver; and a paper by 
Dr. C. Goslich on a new dibrom-sulpho-benzolic acid. 

Nitride of Aluminium, and the Action of Alu¬ 
minium upon Carbonate of Soda at an Elevated 
Temperature.—Prof. J. W. Mallet.—In order to ascer¬ 
tain whether aluminium is capable of combining with 
carbon like iron on its conversion into steel metallic alu¬ 
minium was very strongly heated along with carbonate of 
soda. It is maintained that free carbon and aluminate of 
soda are formed. The result was negative as far as the 
formation of a definite carbide of aluminium is concerned. 
The residual aluminium takes up very little carbon, and 
this little is chiefly, if not exclusively, a mere mechanical 
admixture, without influence upon the properties of the 
metal. At very high temperatures the soda is completely 
reduced and so thoroughly volatilised that speCtroscopic 
examination only shows the soda reaction very faintly if 
due care be taken to avoid dust, &c. Nitride of alu¬ 
minium.—In all the experiments there were found on the 
surface and in the cavities of the aluminium regulus small, 
yellow, crystalline particles and amorphous yellow crusts. 
I hese are aluminium nitride. In the amorphous state it 
is pale yellow, but when crystalline a light honey-colour, 
and transparent. They were shining and beautifully 
sharp, not more than o'2 m.m. in diameter, and so en¬ 
tangled that a microscopic determination of their angles 
was not practicable. The crystals are brittle, and not 
hard enough to scratch glass. On exposure to moist air 
the gradually become sulphur-coloured and opaque, and 
in about eight to fourteen days they crumble to a white 
powder of alumina, ammonia escaping. Aluminium 
nitride is not direCtly decomposed by water, whether hot 
or cold. It is decomposed by acids and caustic alkalies, 
a salt of ammonia or free ammonia being formed while 
alumina dissolves. The composition of this substance 
is:— 

Aluminium.66-i8 
Nitrogen .33-82 

IOO'OO 

corresponding with the formula A12N2. 

Communications from the Laboratory of the Uni¬ 
versity of Wurzburg.—'These consist of a long memoir 
“ On the Synthesis of Acetic Ester,” by J. Wislicenus ; a 
paper on “ Acetic Isamylester,” by Dr. Max Conrad ; and 
one on “ Halogen Substituted Acetic Esters,” by the 
same author. 

Behaviour of Various Amylens with Oxidising 
Agents.—Dr. Franz Zeidler.—The material used for the 
preparation of the amylens was amylic alcohol, optically 
inactive. The oxidising agents used in every case were 
permanganate of potassa, chromic acid, chromate of 
potassa, iodate of potassa, and nitric acid. The results 
obtained are described at length. 

Behaviour of Certain Ketons with Oxidising 
Agents.—Dr. M. Hertz.—The ketons submitted to ex¬ 
periment were dimethyl-keton, methyl-propyl-keton, 
butyron, capron, and palmiton. In addition to bichromate 
of potassa and free chromic acid, which have been hitherto 
used in the oxidation of ketons, the author employed per¬ 
manganate of potassa in neutral, acid, and alkaline solu¬ 
tion, silver oxide in presence of bromine, peroxide of lead, 
and nitric acid. 

^ Communications from the Chemical Laboratory of 
Greifswald.—These consist of papers “ On Tribrom- 
sulpho-benzolic acid,” by Dr. Otto Reinke; on the same 
subjed, by Dr. P. Knuth ; and “ On Ortho-amido-sulpho- 
benzolic Acid and Oitho-bromo-sulpho-benzolic acid,” by 
Dr. Ad. Bahlmann. 

On Catechin.—Karl Etti.—For the preparation of 
catechin the author prefers the following method :— 
Catechin is dissolved in 8 parts of boiling water, strained 
at once through a cloth, and the solution allowed to 
stand for some days in the cold. At the expiration of 
this time catechin, almost insoluble in cold water, is found 
deposited. It is collected on a linen cloth and pressed 
very strongly in a screw press. The crude product, still 
contaminated with catechured, is dissolved in a sufficient 
quantity of very dilute alcohol. The solution, after 
settling, is passed through filter paper and agitated with 
ether as long as catechin is taken up. The ether is then 
distilled off, the semi-solid residue is taken up in distilled 
water, the solution is allowed to stand for some days, when 
catechin crystallises out almost free from colour. It is 
colleded upon a cloth, pressed, and re-dissolved in boiling 
water, when yellowish white crystals of quercetin remain 
undissolved. From the filtrate catechin is deposited on 
cooling in crystalline needles. A saturated aqueous solu¬ 
tion of catechin at a gentle heat precipitates albumen, 
but has no efifeCt upon solution of glue. The aqueous 
solution is not affeCted by boiling with zinc and dilute 
sulphuric acid. The solution of catechin at a boil is 
unable to expel carbonic acid from the carbonate of 
baryta. Catechin is probably a compound of a yet un¬ 
known tetrahydrised proto-catechuic acid with diphloro- 
glucin. 

Dinitro-sulpho-toluolic Acids.—Hugo Schwanert.— 
Not suitable for abstraction. 

Ferrocyanic Compounds.—Dr. Z. H. Skraup.—The 
author gives an experimental demonstration that the two 
soluble Prussian blues which he describes, Turnbull’s 
blue and Prussian blue, of the formula Fe^Cy™, are 
identical. 

Adtion of Water on the Haloid Compounds of the 
Alcohol Radicals.— Gustav Niederist.— Iso-propylic 
iodide is easily decomposed on heating with water in a 
sealed tube ; iso-butylic iodide and chloride less readily, 
and amylic iodide still less. 

Notes on a Treatise by Th. Mehlis (“On Heptylic 
Acid from Oenanthic Oil and on Certain of its Deriva¬ 
tives,” in these Annalen, Band 185, p. 358).—C. Schor- 
lemmer.—Dr. Schorlemmer points out certain errors in 
the memoir in question. 
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ON REPULSION RESULTING FROM 

RADIATION—PART HI.* 

. By WILLIAM CROOKES, F.R.S., &c. 

(Continued from p. 225.) 

136. The bulb was placed in a box lined with black velvet, 
apertures being cut to allow the index rav to pass in and 1 
out and the experimental light to fall on it. The index 
ray was passed through diaphragms in cards and a cell of 
water, to keep the heat from the lamp from adting on the 
pith. The face of the pith was also protected by black 
screens from all side radiation, and the path of the ex¬ 
perimental ray of light was guarded on each side by a 
double row of bottles filled with water, and packed at the 
top and bottom with cotton-wool. Without this precau¬ 
tion I was unable to go sufficiently near the apparatus to 
observe the movement, without introducing irregularities 
from the heat of my bod}'. The light was only allowed 
to shine on the black surface of the pith, a screen shading 
it from the white half. 

The scale (h) on which the index ray of light (gfh) fell 
was 5 feet 6 inches from the hanging mirror (/). It was 
divided into millimetres; the measurements given below 
are the adtual movements of the index ray of light along 
this millimetre-scale. The candle (lc) was a “ parlia¬ 
mentary standard ” (log). It was surrounded on three 
sides with black velvet screens, and an assistant, standing 
close to it, raised or depressed a black shade in front of 
it, as I called “light ” or “ dark,” watching the index ray 
of light at the same time. No one moved during the 
expeiiment, and the room was in perfe(5t darkness (except 
from the candle) and was of a uniform temperature. 

Each recorded observation is the mean of three or four. 
I did not carry the series beyond 35 feet, as that was the 
greatest distance I could get in my laboratory. 

I could not take measurements with the candle nearer 
than 6 feet, as the index went off the scale. The diagram, 
fig. 4, shows graphically the above series. ° The 
isolated dots show the experimental observations, whilst 
the continuous lines show the curves which the observa¬ 
tions ought to have taken according to the law of inverse 

Movement of luminous index on 
millimetre-scale, 5 ft. 6 ins. from the 

hanging mirror, in millimetres. 
_ 

Distance between 
standard candle 
and pith bar of 

instrument. 

Feet. 

35 
34 
33 
32 
3i 
30 
29 
28 

27 
26 

25 
24 

23 
22 
21 
20 

I9-5 
19 
185 
18 

17-5 
17 
16-5 
16 

I5'5 
15 
I4*5 
14 
iT5 
13 
12*5 
12 

ir’5 
11 
10-5 
10 

9'5 
9 
8-5 
8 

7’5 
7 
6-5 
6 

With no screen 
interposed. 

Millims. 
90 • 

13- 0 
14- 0 

Ir5 
I3'5 
13- 5 
160 
14- 0 
16-5 

23*5 
18- 0 

19- 5 
23‘5 
23‘5 
26‘0 
28-5 
31*0 
32-5 
33'o 
37’5 
39'5 
43’o 
43*5 
45‘5 
50*5 
52-5 
56-0 

63-5 
66-o 
71-0 
78-0 
82-5 

&7'5 
96-5 

108-5 

II4-5 
i33-o 
I47’0 
165-0 
1900 
210'0 

244-0 

279-5 
325-0 

With a glass screen, 
2 millims. thick, 

interposed. 
Millims. 

6-o 
8- o 

9- 5 
7’5 
9’o 

8*5 
10- 5 

9-0 
11- o 

15*5 
n-5 
13-0 

J5’5 
15-0 

I7'5 
19*0 

20- 5 

21- 5 

22- 0 

24’5 
26-5 
28-5 
28-5 
30*5 
34*0 
35*0 
37-5 
42-5 
44-5 
47-5 
Si‘5 
54-o 
58-5 
64-0 

72-0 

77*o 
89-5 
97-5 

111-5 

125-0 

138-0 
162-5 
187-0 
218-0 

FIG, Ar Fig. 5. 

squares. The agreement is sufficiently close to prove 
that the force of radiation varies inversely with the square 

* A Paper communicated to the Royal Society, January 5, 1876. 
From the Philosophical Transactions of the Royal Society of London, 
vol. clxvi., part 2. 

of the distance of the source. The discrepancies, espe. 
daily at the greater distances, are considerable. Some 
ate doubtless due to irregular torsion of the silk fibre to 
interfering heat which penetrated the screens, to some of 
the observations following tco closely those preceding 
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them, but chiefly to the irregular burning of the standard 
candle. Indeed this cause alone is sufficient to account 
for all the discrepancies between theory and experiment ; 
and it would appear to be very active in some cases, as a 
reference to the diagram will show. The observations 
with the cdass plate in front followed immediately aftei 
the corresponding observation with the naked flame, so 
that if the candle were burning irregularly in one instance 
it would probably be burning irregularly in the other 
The diagram shows the observations to agree pretty well 
with theory from 6 feet off to 9-5 feet. At 10 feet the adtion 
of the naked flame is less than it ought to be, and this is 
repeated when the sheet of glass is interposed. At 
14 feet off the naked-flame observation shows more action 
than is required by theory, and the observation behind 
the glass plate is also in excess. The dots at 16, i7>.l8.'5 
22 24 and 25 feet follow the same rule ; where one is in 
excess or deficient the corresponding one repeats the 
error. At 26 feet off the candle must have been burning 
with extra brilliancy, for the adtion on the pith is as strong 
as it was when the candle was only 23 feet off; and 
almost identically the same thing is noticed when the 
nlate of glass is interposed and the corresponding observa¬ 
tion taken ; at 33 and 34 feet off the same discrepancies 
occur. Altogether I consider that the comparison of these 
curves shows that unequal burning of the candle jnust be 
credited with most of the discrepancies. 

127. This apparatus was now placed so that I could put 
a candle or other source of light on each side of it; and 
its sensitiveness was greatly diminished by lowering the 
controlling magnet. A thin glass screen was placed on 
each side of the black velvet box containing the bar- 
anoaratus. The scale, divided into millimetres, was 
nlaced s feet 6 inches from the bar. No screen was put 
in front of the white half of the pith bar, the movement, 
under the influence of radiation, being a differential one, 
due to the superior sensitiveness of the black o\ er the 

white surface:— defleaed thel 

1 candle, 48 ins. from bar, luminous index j 

2 candles, 48 

72 

go m.m. 

2 >> 
1 candle, 72 

1 „ 36 
3 candles, 72 

J77 
98 

50 
180 
160 

These results are sufficiently close to theory for the 
differences to be accounted for by variations in the light of 

the candle used. , . .,1 . 
i^8. A candle was placed 36 inches fiom the bar, and 

the deflections of the index were taken, after various 
screens were interposed in the path of the light (109) 

Candle,naked flame .. .. ..m,m 

Do. shining through yellow glass. 101 

Do. „ „ blue §^ss . 102 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

green glass. 101 
red glass. 128 
40^ m.m. greenish glass 125 

81 „ » . » „ 99 
31 m.m. of water in cell 48 

7i »» ” ” . . 47 
alum plate 5 m.m. thick 27 

5 J 

»» 
n 

n 
n 

»> 
M 

jtq a candle was now placed on the left side of the 
bar 48 inches off. The luminous index moved 95 milli¬ 
metres Another candle was placed on the right side of 
the bar 48 inches off. It drove the index back to zero, 
and alter a few oscillations, kept i stationary a few 
millimetres the other side of it. I moved the right-hand 
candle 49 inches off, and the index soon stood steadily at 
zero By shading off either of the candles the index ray 
instantly moved 95 millimetres one side or the other 
This gives a ready means of balancing two sources of 
lmht one against the other. Thus, retaining the standard 
candle 48 inches off on the left of the bar (defledion of 
index = 95 millims.), the index was brought to zero by 

2 candles, on the right . 67 inches off. 
1 candle, behind solution of sulphate 

of copper 7^ millims. thick.. .. 6 ,, 
1 candle, behind-alum plate 5 millims. 

thick . *4 >> 
A small gas-flame (bat’s-wing) .. 113 ,, 

140. These experiments show how conveniently and 
accurately this instrument can be used as a photometer. 
By balancing a standard candle on one side against any 
source of light on the other the value of the latter, in 
terms of a candle, is readily shown ; thus, in the last ex¬ 
periment, the standard candle 48 inches off was balanced 
by a small gas-flame 113 inches off. The lights were 
therefore in the proportion of 48* to 113* ; or as 
2304 : 12,769, or as 1 : 5'5- The gas-burner was there¬ 
fore equal to 5J candles. 

By interposing screens of water or plates of alum, and 
so cutting off all the dark heat, the adtual luminosity is 
measured0. In addition to this, by interposing coloured 
glasses or solutions, any desired colours can be measured, 
either against the total radiation from a candle, its 
luminous°rays, or any desired colour. One coloured ray 
can be balanced against another coloured ray by having 
differently coloured screens on either side. If one screen 
is a cell of iodine in disulphide of carbon, dark heat can 
be balanced on one side against light and colour on the 

other side (109, no). 
Again, the variations in the luminosity of a “standard” 

candle will cease to be of importance. Any candle may 
be taken, and if it be placed at such a distance from the 
bar as to give a uniform deflection (say 100 millims.), the 
standard can be reproduced at any subsequent time ; and 
the burning of the candle may be tested during the photo¬ 
metric experiments by taking the defledtion it causes from 
time to time, and altering its distance, if needed, to keep 

the index at 100 millims. 
141. When a strong light is brought near this apparatus 

the bar receives an impulse which, unless the magnetic 
control is very strong, spins it round and round several 
times. If two strong lights are presented to it on oppo¬ 
site sides the bar oscillates rapidly from one to the other. 
As the lights are withdrawn to a greater distance the 
oscillations get smaller, until the bar settles down to a 
fixed position, dependent on the relative intensities of the 

lights shining on it. 
142. Another instrument was constructed like the one 

last described (135), but the pith bar was blacked on alter¬ 
nate halves, instead of having the same half blacked on 
each side. By this construction an impetus given to the 
bar by a beam of radiation would always adt in the same 
diredtion of movement, the right half of the pith surface 
presented to the light being always black, and the left 
half of the pith always white, so that, if the impulse were 
strong enough to carry the bar beyond the dead centre, 
continual rotation would be produced. Experiment fully 
confirmed this supposition. When even imperfedly ex¬ 
hausted, the suspended bar rotated when a candle was 
brought near it; and after more complete exhaustion it 
spun round rapidly, under the influence of radiation, so 
that the suspending fibre was twisted up, and ultimately 
stopped the movement by the accumulated torsion. 

143. Were the black and white surfaces mounted on a 
pivot, like a compass-needle, instead of being suspended 
on a silk fibre, the movement would not be stopped by 
torsion. The fridtion, however, would possibly interfere. 
To test this an apparatus was fitted up, as shown in fig.5. 
a is a glass vessel open at the top, and attached to a 
hollow glass stem (6), which is sealed up at the the lower 
end. At the side of b a tube (c) is attached, which is 
connedted by the glass spiral to the mercuiy-pump. To 
the hollow stem a piece of glass tube (d) is cemented by 
fusion so as to remain fixed in the position shown. The 
upper part of d is drawn somewhat narrow before the 
blowpipe, and in it is cemented a small cup-shaped ruby. 
The top of the vessel a is ground quite flat, and a ground- 
glass cover (f) can be cemented on (83). The movable 
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part of the apparatus is shown at e ; it consists of a fine 
curved brass wire with a needle-point soldered to the 
centre, and having a very thin disk of pith, half an inch 
in diameter, cemented on to each end. Each disk of pith 
is lampblacked on one side and plain white on the other, 
and they are fastened on so that one black and one white 
surface is always visible. The movable arms are balanced 
so that they turn easily to the slightest impulse when 
the needle rests in the cup. The apparatus being ar¬ 
ranged as shown, the cap is cemented on and the whole 
is exhausted. 

(To be continued.) 

THE ACTION OF ARSENIOUS HYDRIDE 

UPON THE ACIDS. 

By HENRY B. PARSONS, Ph.C. 

Arsenious hydride is a reducing agent of moderate power. 
It reduces nearly all the acids that are reduced by hydro- 
sulphuric acid, but, in most cases, the reaction is not as 
rapid or as complete. The principal reference-books, 
printed in the English, give very little authority as to the 
aCtion of arsenious hydride on the inorganic acids. In 
some cases only one of the products is stated, and in 
other cases authorities differ. Gmelin’s “ Handbook of 
Chemistry” and Watts’s “ Dictionary of Chemistry ” state 
the adtion of arsenious hydride upon nitric and sulphuric 
acids, and upon the elements chlorine, bromine, and 
iodine; but further than this they do not go^ 

Having spent some time in experimenting upon the 
aCtion of arsenious hydride upon the inorganic acids more 
commonly employed in analysis, I submit my results, 
methods of analysis, and equations in explanation of re¬ 
actions observed. 

The arsenious hydride was generated by aCtion of zinc 
and excess of sulphuric acid upon alkaline (KHO) solution 
of arsenious oxide. A larger amount of arsenious hydride 
is produced than by aCtion of zir.c upon hydrochloric acid 
solution of arsenious oxide. The gas was washed through 
distilled water. 

Unless otherwise stated, the solutions, when treated 
with the gas, were at the temperature of the room,— 
about 230 to 250 C. 

Several methods were employed in the detection of 
arsenic, and in distinguishing between arsenious and ar¬ 
senic oxides. I will state briefly each process, and will 
refer to it when explaining reactions, thus avoiding need¬ 
less repetition. 

When any precipitate was formed it was removed by 
filtration and immediately analysed. The clear filtrate 
was next examined. 

In no case was a single test depended upon where 
others could be employed. The following were the pro¬ 
cesses most used :— 

Methods of Analysis. 

Method a.—The clear solution, after removal of any 
precipitate caused by arsenious hydride, was placed in a 
“ Marsh’s apparatus,” with zinc and sulphuric acid, both 
free from arsenic, and the gas thus formed was passed 
into a solution of argentic nitrate. If any precipitate 
was formed it was filtered out, the filtrate acidulated with 
hydrochloric acid, to remove undecomposed argentic ni¬ 
trate, filtered, and treated with hydro-sulphuric acid. A 
yellow precipitate of arsenious sulphide indicated arse¬ 
nious or arsenic oxides in the solution. A aelicate 

method. 
Method b.—In absence of excess of oxidising agents, 

as nitrates, chlorates, chromates, &c., the sodium-amalgam 
test* proved very delicate, convenient, and satisfactory. 

Method c.—If the presence of arsenic was proved by 
methods a and b, the original solution was tested to as¬ 

* E. W. Davy, Chemical News, vol. xxxiii., p. 58. 

certain whether arsenious oxide, or arsenic oxide, or both 
were present. The prompt formation of arsenious sulphide, 
by aCtion of hydro-sulphuric acid gas upon cold acidulated 
solutions, was accepted as evidence of arsenious oxide. 

Method d.—To the original solution was added potassic 
permanganate. In absence of other reducing agents, a 
reduction to manganate and oxides of manganese was ac¬ 
cepted as confirming the presence of arsenious oxide. 
Tolerably delicate, but not as generally applicable as c. 

Method e.-—After removal of arsenious oxide by method c 
the filtrate was treated with sulphurous anhydride, or with 
sodic sulphite and excess of hydrochloric acid. The so¬ 
lution was warmed, and any excess of sulphurous anhy¬ 
dride removed by heat; the liquid was then treated with 
hydro-sulphuric acid. A precipitate of arsenious sulphide 
was accepted as evidence of arsenic oxide in the original 
solution. In no case was a precipitate of sulphur mis¬ 
taken for arsenious sulphide. Any yellow precipitate 
formed was oxidised to arsenic oxide by chlorine or nitric 
acid, and then treated by method a or b. 

Method/.—To the original solution was added potassic 
acetate, excess of acetic acid, and uranic acetate. In 
absence of phosphoric acid, a yellowish white precipitate 
indicates arsenic oxide * Very delicate and distinctive. 

Method g.—To the original solution was added am¬ 
nionic chloride, ammonic hydrate, and magnesic sulphate. 
In absence of phosphates a white precipitate was taken 
as evidence of arsenic oxide. Not so delicate as method /. 

Method h.—In absence of interfering acids the colour 
of the precipitates caused by ammonio-argentic nitrate 
served as an indication as to the presence of arsenious or 
arsenic oxide. 

Experiment I. 

Action upon Oxalic Acid.—No reaction. 
No arsenic was detected by methods a, b, c. The oxalic 

acid was unchanged, no carbonic oxide or carbonic anhy¬ 
dride being evolved. 

Experiment II. 

Action upon Nitrous Acid.—Forms arsenious and arsenic 
oxides and nitric oxide. 

Potassic nitrite solution was carefully acidulated with 
cold, dilute sulphuric acid, so that no red fumes were 
evolved. Upon treatment with arsenious hydride red ni¬ 
trous fumes were freely liberated, showing reduction of 
nitrous anhydride to nitric oxide. Much arsenious hydride 
escaped unchanged. Arsenious oxide in slight amount, 
and arsenic oxide in much larger quantity, were present 
in the solution. Probably arsenious oxide was first formed, 
then oxidised to arsenic oxide by the free nitrous and 
nitric acids present (methods c, e). The following equa¬ 
tion probably explains the reaction :— 

i2KN02 + 6H2S04 + 2AsH3 = 
= As203+ i2N0 + 6K2S04 + gH20. 

Experiment III. 

Action upon Hydro-sulphuric Acid.—No reaction. 
Both gases were passed into water. After warming, to 

remove free gases, all the tests were applied, but no arse¬ 
nic was detected. Probably these gases will not combine 
and neutralise each other when diffused in the atmo¬ 

sphere/ 
Experiment IV. 

Action upon Thio-sulphuric Acid.—In neutral and alka¬ 
line solutions no reaction. 

When acidified the reaction woull be the same as in 
the case of sulphurous acid (see Experiment V.), owing 
to change of thio-sulphates, by acidulation, into sulphur, 
sulphurous anhydride, and salt of the mineral acid em¬ 
ployed. 

Experiment V. 

Action upon Sulphurous Acid.—Forms a very scanty 
red-brown precipitate containing metalloidal arsenic, and 

f* Heppe, “ Chem. Readt.” 
t Chem. News, vol. xxxiv., pp. ©8, 81,132, 162. 
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a sulphide of arsenic, which was entirely insoluble in 
ammonic carbonate solution, easily soluble in yellow sul¬ 
phide of ammonium, and gave reactions for arsenic oxide 
after treatment with nitric acid. 

I was unable to obtain enough of the brown precipitate 
for a quantitative examination, but suppose it to be a 
“ lower sulphide,” as AsS. Nearly all the arsenious hy¬ 
dride escaped unchanged. 

Experiment VI. 

Action upon Hydro-ferrocyanic, Hydro-f err icy anic, and 
Sulphocyanic Acids.—No rea<5tion. 

Proved by methods a, b, c, e,f. 
In the case of potassic ferricyanide in alkaline (KHO) 

solution a seeming reduction to ferrocyanide occurred, but 
the solution contained no arsenic. I find that if potassic 
ferricyanide be heated, with excess of potassic hydrate on 
the water-bath, for two hours, it will be changed, wholly 
or in part, to potassic ferrocyanide. 

Experiment VII. 

Action upon Hydrochloric, Hydrobromic, and Hydriodic 
Acid.—No rea&ion, as proved by methods a, b, c, c, f. 

The hydrochloric acid used was Fresenius’s reagent, 
sp. gr. 1*12, containing 24 per cent HC1. 

Experiment VIII. 

Action upon Hypochlorous Acid.—Forms arsenious and 
arsenic oxides, and hydrochloric acid. 

Freshly-prepared solution of sodic hypochlorite, con¬ 
taining excess of sodic carbonate, was used, and the 
reaction proved by methods c, e, f. Arsenic oxide was in 
excess of arsenious oxide. Probably arsenious oxide was 
first formed, then changed to arsenic oxide by excess of 
hypochlorite,— 

6NaC10 + 2AsH3 = 6NaCl-f As203 + 3H20. 

Experiment IX. 

Action upon Chloric Acid.— 
1. In neutral or acid solutions, no reaction. Baric or 

potassic chlorate treated with cold, dilute, sulphuric acid, 
then with the gas, were unchanged after eight hours. 
Proved by methods a, b, c, e,f, 

2. In alkaline solutions elemental arsenic is precipitated 
and potassic chloride formed. The potassic chlorate and 
potassic hydrate used were free from potassic chloride. 

1 he arsenic was precipitated as a dark brown flocculent 
mass, insoluble in hydrochloric acid, soluble in nitric acid, 
and hypochlorite, to form arsenic oxide. The filtrate, 
after removal of arsenic, contained no arsenious or arsenic 
oxides, as proved by methods a, b, c, e,f. Much arsenious 
hydride escaped unchanged. The following equation ex¬ 
plains the reaction :— 

KC103-f 2AsH3 + ?*KH0 = KCl + As2 + ttKH0 + 3H20. 

Experiment X. 

Action upon Iodic Acid.—forms iodine and arsenious 
oxide. 

After removal of free iodine by carbon disulphide the 
arsenious oxide was proved by method c, and the absence 
of arsenic oxide by method c. The following is the 
equation :— 

i2HI03 + ioAsH3 = 6I2 + 5As203-f2iH20. 
Experiment XI. 

Action on Hypopliosphorous Acid.—No reaction in neu¬ 
tral or acid solutions. Proved by method a. 

When treated in “ Marsh’s apparatus,” with zinc and 
dilute acid, the gas generated caused a black precipitate 
of metallic silver when passed into argentic nitrate solu¬ 
tion. The filtrate, after removal of silver salt, contained 
phosphoric acid ; no arsenious oxide. 

Experiment XII. 

Action upon Permanganic Acid.— 
1. A neutral solution of potassic permanganate contains 

arsenic oxide, and a brown precipitate, probably manganic 
hydrate, Mn202(0H)2. * . 

2. In acid (H3P04 or PI2S04) solutions, arsenious and 
arsenic oxides and manganous salt were formed. 

3. In alkaline (KHO) solutions, arsenious and arsenic 
oxides and brown hydrated oxide of manganese. 

In these reactions all the methods of proof were em¬ 
ployed. I think that in all these cases arsenious oxide 
was first formed, then oxidised, more or less completely, 
by excess of permanganate to arsenic oxide. Thus in 
acid solutions :— 

2H2Mn20s + 5As203 = 4Mn0 +5As205 + xH20.* 

In alkaline solutions :— 

H2Mn208 + 2As203 = Mn203+2As205 +H20. 

The adtion of arsenious hydride upon permanganate, in 
presence of free mineral acid, may be stated thus :— 

6H2Mn20s +ioAsH3 = i2Mn0 + 5As203 + 2iH20. 

In neutral or alkaline solutions :— 

3K2Mn208 + 4AsH3 = 3Mn202(0H)2 + 2As203 + 6KH0. 

The oxidation of arsenious hydride by potassic perman¬ 
ganate is quickly accomplished, in solutions neutral, acid, 
or alkaline. 

The precipitated brown oxides of manganese varied in 
colour slightly in different experiments, and possibly some 
manganese dioxide may have been formed. 

Experiment XIII. 

Action upon Chromic Acid.— 
1. In neutral and acid solutions of potassic acid chro¬ 

mate, no reaction after eight hours’ treatment with the 
gas. Proved by methods a, c, e. 

2. In alkaline (KHO) solutions a slow precipitation of 
chromic hydrate and elemental arsenic occurs. 

The precipitate was treated with dilute hydrochloric 
acid to remove the chromic hydrate, and the remaining 
arsenic was dissolved in nitric acid to form arsenic oxide. 
After removal of the precipitate the solution sometimes 
contained a trace of arsenious oxide ; possibly this may 
have been due to a secondary adtion of the chromic acid 
upon precipitated arsenic. The following equation ex¬ 
plains the principal readtion :— 

2K2Cr04 + 2AsH3 + ;iKH0 = 

= As2 -f- Cr2H(jO(3 -f- (n T 4) KIIO 

Recapitulation. 

Arsenious hydride causes the following changes : — 

Oxalic Acid.—No reaction. Experiment I. 
Nitrous Acid.—Arsenious and arsenic oxides and nitric 

oxide. Exp. II. 
Nitric Acid.—Arsenious and arsenic oxides and nitric 

oxide.f 
Hydro-sulphuric Acid.—No reaction. Exp. III. 
Thio-sulphuric Acid.—No reaction. Exp. IV. 
Sulphurous Acid.—Elemental arsenic, and probably a 

“ lower sulphide ” of arsenic. Exp. V. 
Sulphuric Acid.—Elemental arsenic and sulphurous anhy¬ 

dride. f Later, arsenious oxide and hydro-sulphuric 
acid.J 

Hydro-ferrocyanic Acid.—No reaction. Exp. VI. 
Hydro-ferricyanic Acid.—No reaction. Exp. VI. 
Sulphocyanic Acid.—No reaction. Exp. VI. 
Chlorine.—Arsenious and arsenic oxides and hydrochloric 

acid.f 
Hydrochloric Acid.—No readtion. Exp. VII. 
Hypochlorous Acid.—Arsenious and arsenic oxides and 

hydrochloric acid. Exp. VIII. 
Chloric Acid.—In neutral and acid solutions, no readtion. 

In alkaline solutions, elemental arsenic and hydro¬ 
chloric acid. Exp. IX. 

* Douglas and Prescott’s “ Qual. Anal.,” 2nd ed., paragraphs 199 
and 385. 

t Gmelin’s “ Handbook of Chemistry,” vol. iv., p. 266.] 
t Watts’s “ Dictionary of Chemistry.” 
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Bromine.—Arsenious and arsenic oxides and hydrobromic 
acid.* . - 

Hydrobromic Acid.—No reaction. Exp. VII. 
Iodine.—Arsenious oxide and hydriodic acid.* 
Hydriodic Acid.—No reaction. Exp. VII. 
Iodic Acid.—Arsenious oxide and iodine. Exp. X. 
Hypophosphorous Acid.—No reaction. Exp. XI. 
Permanganic Acid.—1. In neutral solutions, arsenic oxide 

and manganic oxide. 2. In acid solutions, arsenious 
and arsenic oxides and manganous salt. 3. In alka¬ 
line solutions, arsenious and arsenic oxides and man¬ 
ganic oxide. Exp. XII. 

Chromic Acid.—1. In neutral and acid solutions, no re¬ 
action. 2. In alkaline solutions, elemental arsenic 
and chromic oxide. 

aromatic fatty acid ethers further. In the rough experi¬ 
ment referred to 40 grms. iodine gave about 45 to 48 crude 

iod-allyl. 
W. R. H. 

Warzburg, May, 1877. 

Chemical Laboratory, University of Michigan, 
April 24, 1877. 

ACTION OF ALUMINIC IODIDE ON GLYCERIN. 

It has been shown by Gladstone and Tribe that the 
principal end product of the aCtion of aluminium and 
iodine on alcohol is the same as the product from the 
aCtion of phosphorous iodide, namely, ethyl-iodide, the in¬ 
termediate product, aluminic iodo-ethylate,— 

Al2j(C2H50)3j 

splitting up at a high temperature into ethyl-iodide and 
aluminic oxide. While working on ethyl-hydrine— 

[(C3H5Ho)(CuH2» + iO)2], 

it occurred to me to try the aCtion of the aluminium-iodine 
couple on these bodies, namely, mono- and di-athylin. 
The aCtion of the couple on these bodies is very energetic, 
and the products somewhat numerous, so that I thought it 
better to study in the first place the aCtion of the All on gly¬ 
cerin, C3H5(PIO)3. Glycerin, heated for some hours to expel 
water, was heated in a retort with aluminium foil, and 
iodine gradually added. The reaction takes place very 
slowly at first, but rapidly, with much frothing, at 200°. 
Hydrogen was evolved, and strongly smelling of acrolein 
substances, and an oily liquid containing iodine passed 
over into the receiver. The residue left in the retort at a 
temperature above 360° is very thick and viscous, but 
yields a further quantity of oily distillate when heated to 

nearly redness. 
The oily liquid, which quickly became coloured by 

iodine, was washed with, and separated from, water,^hen 
dissolved in alcohol, and shaken with mercury, with which 
it combined with heat-evolution to a yellow body soluble 
in warm alcohol, from which the mercury ally 1 compound 
thus formed separated in crystals on cooling—brilliant, 
nearly white scales, turning rapidly yellow, C^HjHgl, 
allyl-mercury-iodide. 

The alcohol from which the mercury compound was 
precipitated gave no precipitate when mixed with water, 
showing absence of isopropyl-iodide. 

The end reaction of Al2l6 on C3H5(HO)3 may therefore 

be thus shown— 
2(CH2OH) f ch2 

CH OH + Al2l6= \ CH 
(ch2oh) (ch2i 

corresponding to the phosphorous iodide reaction. If a 
reversed condenser were used it is probable that iso¬ 
propyl-iodide would also be formed by the further aCtion 
of HI. In my experiment the allyl-iodide was distilled off 
as fast as formed. It is probable, of course, that an in¬ 

termediate body,— 
CH20^. 
CH O—Al-Al= I3. 

CH20^ „ , . 
corresponding to (C2H50)3A12I3, may be formed and 
destroyed again by the high temperature. 

On theethylin and Al2l6 and the aCtion of Al2l6 on some 

" * Gmelin’s “ Handbook of Chemistry,” vol. iv., p. 266. 

A1203 + 60 H22l2. 

OFFICIAL SCIENTIFIC WORK IN CANADA. 

The official appreciation of scientific knowledge in our 
Colonies is admirably shown by the official reports recently 
issued by Colonel A. Brunei, the Commissioner of Inland 
Revenue for Canada. These are reports on weights and 
measures, and on the analysis of gas and food. 

For the maintenance in Canada of the British standards 
of length and weight, and for the issue to the local 
authorities, as well as to chemists and physicists there, 
of precise copies of these standards, there has been 
established at Ottawa a department under proper scientific 
direction, and provided with apparatus of the highest class. 

This department has also the appointment and control 
of the Inspectors whose duty it is to inspect the trade 
weights and measures. These numerous Inspedtors are 
provided with weighing and measuring apparatus of the 
best design, furnished by Messrs. Troughton and Simms, 
L. Oertling, F. W. Hartley, and J. J. Griffin and Sons, of 
London, and Whitworth and Co., of Manchester. In 
this respedt, indeed, Canada has followed Germany and 
France rather than the mother country, whose local 
officers as a rule are provided with the rudest and cheapest 
instruments, and whose technical knowledge is often of 
the barest description. A sure evidence of the continued 
material progress of a country is shown by its appreciation 
ofscientific knowledge as applied to accurate measuie- 

ment. 
From Colonel Brunei’s report it appears that—“ The 

analysis of gas and food is being carried out in the 
Dominion in accordance with the latest scientific experi¬ 
ence. The analysts aie Prof. Larne and Drs. Edwards 
and Ellis, and we are glad to see that the department has 
also had the advice of Prof. Croft. In reports of the 
analysts will be found much interesting matter relating to 
the detection of adulterants in food and gas. 

In Canada, as elsewhere, condiments, coffee, and milk 
appear to be largely and unwholesomely adulterated. A 
comparative analysis of the milk sold in Canada and this 

Town. Authority. 
Total 

Solids. 
Fat. 

Solids not 
Fat. 

London Mr. Wanklyn .. 12-50 3-20 9-3° 

Edinburgh Dr. Macadam .. 12-04 2-44 960 

Dublin Dr. Cameron .. 13-00 4-00 g-oo 

Montreal Dr. Girdwood .. 15-20 3v<l6 1204 

Toronto Dr. Ellis .. 12-78 3‘°3 9'55 

Quinine wine, which is an article of gieat demand in 
Canada, is found as sold to be a highly alcoholised wine 
containing gentian and nux vomica, with 20 per cent of 
alcohol, and is therefore a powerful stimulant instead of 

being a simple tonic. 
As the department at Ottawa has shown by its reports 

how much public good it is doing in the detection of 
adulterants in foods, it is to be hoped that the large cities 
throughout the Dominion will be soon piovided with 

analysts. . . 
The testing of gas supplied for lighting and heating 

purposes is also the duty of the Department at Ottawa, 
and for this purpose chemists have been appointed, and a 
large quantity of photometric apparatus obtained from 
Mr. Sugg, of Westminster. The law appears, however, 
scarcely to have come yet into aCtive operation, and we 
regret to see that it is at present deficient in relation to 
the inspection of the illuminating power of gas. 

We are glad to hear that Colonel Brunei has been so 
well supported in the difficult task he has initiated, and 
we trust that his Department may be imitated in other of 

^ our Colonies and Dependencies. 



238 M. Jablochkoffs Electric Candle. { 

ANALYSES OF IRON ORES, LIMESTONES, COALS, &c., USED IN THE IRON MANUFACTURE 

IN SCOTLAND. 

By WILLIAM WALLACE, P11.D., E.R.S.E., F.C.S., Public Analyst for Glasgow, &c. 

(Continued from p. no). 

Table V.—Magnetic Iron Ores. 

Constituents. I. II. III. IV. V. VI. VII. VIII. 
Irish. Portuguese. Marbella. Titanic Iron Sand 

(Swedish). (N.Zealand). 
Monges 

(Portugal). 
Monges. Monges. 

Peroxide of Iron. 70*44 72*86 54*00 59-43 67*52 62*85 59-7I 
Protoxide of Iron . 18*00 I5’94 28*2g 23*14 7*09 7*20 8*8i 

Oxide of Manganese. 0*04 — — — trace trace 1*48 
Lime .' .. — — — — — o*66 — trace 
Magnesia . traces — o*og — — trace 0*67 trace 

Carbonic Acid .. . .. — — — — — 0*46 063 — 

Phosphoric Acid. trace 0*01 — trace 0*08 0*14 0*06 

Sulphur . 0*18 2*38 0*25 — 0*16 — — 0*17 

Iron combined with Sulphur . .. 0*16 2*08 0*22 — . 0*14 — — 0*15 
Titanic Acid . . .. — — — 1370 8*8o — — 

Alumina . 1*22 2*16 o*g6 4‘77 4*70 
10*83 

5H9 7"I7 
Silica. 2*76 2*72 3*05 3-56 11*72 16*20 
Water, combined . o*g5 3*08 575 * 0*20 — 8*66 n*2g 6*25 

100*00 100*00 100*00 100*00 100*00 100*00 100*00 100*00 

Iron . 65*48 63*62 59‘80 59-75 52*78 4g*6o 48*80 

Specific Gravity. 4*335 4*166 4*348 

(To be continued). 

4*762 5*000 — — — 

on THE 

PRECIPITATION BY AMMONIA OF 

PHOSPHORIC ACID IN PRESENCE OF LIME, 

BARYTA, MAGNESIA, ALUMINA, AND 

FERRIC OXIDE. 

By M. H. PELLET. 

Baryta and Lime.—Solution containing 1 grm. of phos¬ 
phoric acid, lime in quantity insufficient to form tricalcic 
phosphate, baryta in sufficient quantity to saturate all the 
phosphoric acid. On adding ammonia we have a pre¬ 
cipitate containing all the lime in the state of tribasic 
phosphate. The excess of phosphoric acid is combined 
with the baryta. 

Baryta and Magnesia.—On placing under the same 
conditions magnesia and baryta, the ammonia gives at 
first P052MG0,H0, and then phosphate of baryta. 

Lime and Magnesia.—In substituting in the experiment 
No. 1, magnesia for baryta, the ammonia precipitates 
phosphate of lime, and afrerwards the excess of phos¬ 
phoric acid is combined with magnesia. Finally in a 
mixture containing 3 parts of P05, lime saturating half 
of this acid, magnesia saturating one-third, and baryta in 
excess, we shall have on adding ammonia all the lime in 
the state of P053Ca0, the magnesia as P052Mg0,H0, 
and the excess of phosphoric acid as phosphate of baryta. 
If we have phosphoric acid with lime, baryta, and mag¬ 
nesia, alumina, and oxide of iron, each of the bases being 
able to saturate the phosphoric acid, the ammonia will 
give tricalcic phosphate, alumina, and ferric oxide. As a 
quantitative assay we have made the following :— 

(1.) Phosphoric acid, 1 grm. CaO and MgO in excess, 
then ammonia. The precipitate colle&ed on a filter and 
calcined weighed 2*165, corresponding to o*ggi grm. PO5 
(calculating the phosphoric precipitate as P053Ca0). 

(2.) Phosphoric acid .. .. 2*000 grms. 
Lime.0*525 ,, 
Magnesia.0*882 „ 
Precipitate formed .. .. 3*3go „ 

„ If the precipitate is P053Ca0 + P053Mg0 
the weight should be .. .. P053CaO = o*g6g 

P053Mg0 = i*g22 

2*8gi 
Corresponding to 0*882 MgO. 

But if the precipitate is formed of P053Ca0 and P052Mg0 
the total weight ought to be— 

P053Ca0 — o*g6g = P05 0*444 
P05'2Mg0 — 2*432 = P05 1*556 

Total weight 3*401 2*000 

lo sum up, phosphoric acid in presence of lime, baryta, 
magnesia, alumina, and iron, mixed with ammonia, gives 
rise to a precipitate which will be composed of— 

(1) P05, 3CaO, AL03, and Fe203 ; 

if all the lime is in excess so as to form with phosphoric 
acid tribasic phosphate— 

(2) P05, 3CaO, P05, 2MgO, A1203, Fe203; 

if the lime only saturates part of the phosphoric acid— 

(3) P05, 3CaO, P052Mg0, P053Ba0, A1203, and Fe203, 

if the lime and magnesia together do not saturate the 
p osphoric acid.—Bulletin de la Societe Cliimique de Paris. 

M. JABLOCHKOFF’S ELECTRIC CANDLE. 

A large number of visitors, including many of our fore¬ 
most men of science, assembled at the West India Docks 
on Tuesday evening to witness certain experiments to be 
performed with M. Jablochkoff’s ele&ric candle. A large 
majority were, however, doomed to disappointment, as, 
owing to some mishap with the engine which was to work 
the magneto-ele&ric machine, the experiments did rot 
commence until close upon 11 o’clock, by which time the 
audience was reduced to about a score of persons, most 
of whom were, apparently, officials of the Dock Company. 
The experiments having necessarily been curtailed we prefer 
to say as little as possible about them, as there will shortly 
be a renewal of them, when we trust that the patience of the 
visitors, to say nothing of the reputation of the projectors, 
will not again be put to so severe a strain. The experi¬ 
ments as far as they went were perfectly successful. A 
yard, 150 feet by 70, surrounded by buildings on three 
sides and covered with an awning was perfectly well 
lighted with four “ candles,” pearl type being legible at 
any part of the covered area. The applicability of the 
light for illuminating warehouses, wharfs, and ships’ 
decks, as well as its portability within a limited space, 

*v 



Chemical Society. 239 
Chemical News 

J une 8, 1877. 

were also well shown. The light is white and soft, although 
brilliant, and in general tone and quality closely resembles 
the limelight or the brilliant moonlight of the south of 
Europe. The light is not perfedtly steady, although it 
does not flicker nearly so often or so violently as the best 
form of eledtric lamp with which we are acquainted. We 
prefer, however, to reserve any fuller criticism until the 
experiments are repeated in proper form. Suffice it to 
say that M. Jablochkoff has fully proved that a fairly 
steady and brilliant light' may be produced by his 
“candle” fully applicable to the purposes we have 
named. He has also proved that the current from one 
machine may be divided into several, each available for a 
single light, which is one of the most important 
discoveries which has been made with respedt to the 
eledtric light for some years. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, May 17, 1877. 

Dr. J. H. Gladstone, F.R.S., President, in the Chair. 

An extraordinary general meeting was held on May 31 5 
more than 100 Fellows were present. 

The President, after reading the letter in accordance 
with which the meeting was convened, said there were 
four subjedts to be considered ; the first was :—The 
status and functions of the Publication Committee and 
the present condition of the Journal of the Society ; he 
would be glad to hear any remarks on this question. 

Mr. Kingzett rose to propose the following resolu¬ 
tion :—“ That in the opinion of this meeting the Publica¬ 
tion Committee should be dissolved and be re-constituted.” 
Up till 1871 the Committee had consisted of four members, 
the number then was increased to twenty-two; by bye-law 
14 the only censorship was vested in the council and in 
his opinion the Committee should be more diredtly 
responsible to the general body of fellows than at present. 
He proposed that any censorship, henceforth, should be 
exercised before the papers were read, and would also 
suggest that a permanent committee of five be appointed. 
As to the Journal, he, after saying how much the Society 
was indebted to their indefatigable editor, Mr. Watts, 
would venture to point out that original papers read before 
the Society ought not to wait five to six months, whilst 
the space of the Journal was taken up by abstracts of 
doubtful value. In conclusion he would call attention to 
the delay in the publication and distribution of the 
Journal ; last year, for instance, the average interval 
between the date of publication and that of reception was 
forty days. 

Prof. Odling rose to second Mr. Kingzett’s resolution; 
in his opinion the complaints as to the delay in publication 
were well founded ; he would mention, however, that the 
Council had already appointed a Committee to promote 
a speedy and uniform appearance of the Journal. He 
did not think it would be advisable to exercise a censor¬ 
ship on papers before they were read ; such a course must 
cause delay in publication. 

Mr. Neison thought that if a paper was worth reading 
it was worth publishing. As to the delay, Societies in 
which the plan of censorship before reading was adopted 
rniblished their papers more speedily than the Chemical 
Society. 

Mr. Pearsall suggested that each author should send 
in an abstract with his paper, as was the custom in France. 

After a few remarks from Mr. Howard and Mr. Fris- 

well, 

The President put Mr. Kingzett’s motion, which was 
carried by a large majority. 

The second subjedt considered was “ The proper steps 
to be taken to place the election of Fellows and Associates 
of the Society on such a footing as will remove the ex¬ 
isting dissatisfaction, and especially with reference to the 
means of securing proper qualifications in the candidates.” 

Dr. Paul rose to propose the following resolution :— 
“That in the opinion of this meeting the principles on 
which the election of Fellows has hitherto been promoted 
are unsatisfactory and necessitate revision.” It was a 
matter of regret that during the past few months there 
had been a growing dissatisfaction as to the election of 
Fellows. He was not wedded to the idea that the title 
F.C.S. should give any idea as to the chemical ability 
of its owner, but there was the faCt that on the one 
hand we had an executive body wanting the sinews 
of war wherewith to carry on the business of the Society, 
and whose wishes therefore tended to a large accession 
of Fellows, while on the other many of the present fellows 
were dissatisfied, and complained that admission into the 
Society had become too easy ; as a result of this feeling 
several candidates had recently been blackballed. In his 
opinion the grade of associate would meet the require¬ 
ments of many ; it gave access to the meetings, to the 
library, and option to purchase the Journal at an almost 
nominal price, and for his part he should like to see all 
future Fellows elected from those who had been associates 
a certain time. 

Mr. Friswell had much pleasure in seconding Dr. 
Paul’s resolution ; there could be no doubt that to the 
public the title F.C.S. did convey a certain amount of 
chemical competence ; taking this into consideration he 
thought that admission to the Fellowship had been too 
indiscriminate, and that persons had obtained admission 
into the Society merely to use the letters F.C.S. for trade 
purposes in connexion with the advertisement of spirits, 
building materials, &c., a pradtice which, though it might 
seem to some perfectly proper, was, in his opinion, not a 
desirable method of using the Fellowship of a learned 
society. 

Mr. Tribe moved an amendment to the effedt—“ That 
this Society is of opinion that the present system of elec¬ 
tion to its Fellowship does not promote its interests or 
sustain its dignity, and that in place of this system the 
Council of the Society should recommend to the Fellows 
annually not more than twenty of the more meritorious 
candidates for election to its Fellowship,” and concluded 
by proposing that the future associates should take the 
place of the present Fellows, paying the same subscrip¬ 
tion, having the Journal, &c. 

This was seconded by Mr. Herbert, who called atten¬ 
tion to the fa<5t that a somewhat similar plan had been 
proposed by a former committee in 1862. 

Mr. Hartley thought that there was much looseness in 
signing up certificates, but objected most strongly to 
limiting the number of Fellows. 

Mr. De la Rue thought the plan of eledting candidates 
as associates and then passing them up was not feasible. 
He was afraid that it was impossible to prevent an im¬ 
proper use of the title F.C.S.; he would therefore propose 
a second amendment:—“That, in the opinion of this 
meeting, the eledtion of Fellows should only take place on 
certain dates to be fixed by the Council beforehand.” 

Dr. Roscoe seconded the amendment, and asserted the 
claims of science teachers as such to be considered worthy 
of being admitted to the Fellowship of the Society. 

Dr. Williamson thought that a great deal of dissatis- 

fadtion had arisen from Fellows signing certificates too 

much out of their knowledge ; that from his point of view 

“ personal knowledge ” should mean personal acquaint¬ 

ance and intercourse. 
Mr. Kingzett suggested that Mr. De la Rue’s proposal . 

would be attended with pradtical difficulties as to time if 
50 to 60 candidates had to be ballotted for on one night. 

Prof. Odling objedted to a spirit of exclusiveness, and 
thought that the charter was granted to the Society to 

| advance chemical knowledge and not to found a caste of 
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chemists ; he did not at all agree with Mr. Tribe’s resolu¬ 
tion. Associates would, according to Mr. Tribe’s propo¬ 
sition, have the privilege of riding in a second class 
carriage paying first class fare ; rather would he invite 
anyone interested in chemistry to become a Fellow and 
take in the Journal, and if there was any extra advantage 
in the letters F.C.S. let him have it and welcome. 

Dr. Paul briefly replied. 
M». De la Rue’s amendment was then put and carried 

by a large majority ; it was then put as an original motion 
and carried. 

Dr. Thudichum rose to propose the following resolu¬ 
tion :—“ That this meeting recommends to the Council 
that all contributions to the Research Fund which are not- 
mortmained be applied diredly in furtherance of original 
research.” » 

The Treasurer, Dr. Russell, wished to make a short 
statement. The Fund amounted to nearly £4000 ; one- 
half wa§ invested, in accordance with the wishes of the 
donors, the other was quite free, and the Council was 
ready to vote the whole of it at once should occasion 
arise. 

Dr. Thudichum thanked Dr. Russell for his explanation, 
and begged to withdraw the resolution. 

The fourth subject was the present condition of the 
Society in reference to its executive and the bye-laws. 

Mr. Kingzett proposed “ That in the opinion of this 
meeting it is desirable that henceforth the Council shall 
nominate 12 candidates to fill the annual vacancies in the 
Council.” He thought that the Fellows should have 
some choice of names to fill up the sixvacanies instead of 
having the exad number nominated by the Council. 

Prof. Odling explained at some length the way in 
which the Council proceeded to seled the names, and 
concluded by stating his firm convidion that the names 
were seledted after a minute enquiry and with every 
endeavour to obtain a fairly representative body. 

Mr. Neison seconded Mr. Kingzett’s motion. 
Mr. Spratling proposed as an amendment “ That this 

meeting thanks the Council for the frank explanations 
given on the points that have been discussed, and begs to 
express its confidence in the adtion of the Council. 

Mr. Neison rose to protest against Mr. Spratling’s 
amendment as not being a true amendment to the original 
motion. 

At the request of the President the amendment was 

withdrawn. 
Mr. Kingzett’s original motion was then put and lost. 

Mr. Friswell proposed the adjournment of the 

meeting; the proposition was, however, lost. 
Mr. Spratling’s amendment was then put as an 

original motion, being seconded by Mr. Neison, and 
carried unanimously. 

The meeting terminated with a hearty vote of thanks 
to Dr. Gladstone for presiding. 

In the course of the meeting it was stated that the 
Council had under their consideration various alterations 
in the Journal, eledtion of Fellows, &c., and intended 
shortly to call a general meeting to consider them. 
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Prof. A. W. Hofmann, F.R.S., Vice-President, in the 
Chair. 

A Report was given from the Executive Committee en¬ 
trusted with the fund for the eredtion of memorials to 
Liebig ; the reception of contributions has now ceased. 
The sum of ^5750 has been received for the statute in 
Munich, and £.1200 for that in Giessen. 

Prof. A. W. Hofmann presented a communication “ On 
the Poly -sulph-hydrate of Strychnine.” A number of 

years since he described a compound obtained by the 
adtion of an alcoholic solution of (NH4)2S, containing 
Tee S, on strychnine, to which he assigned the formula 
C2iH22N202,H2S3, i.e., a union of 1 mol. strychnine and 
1 mol. of a supposed hydrogen-trisulphide. More recently 
Schmidt examined the body, and advanced the opinion 
that it consisted of 2 mols. strychnine and 3 mols. H2S2. 
As the two formulae differ only by one atom of hydrogen, 
elementary analysis fails to decide which of the two must 
be looked upon as representing the true constitution. The 
discoverer has sought, therefore, to solve the problem by 
submitting the compound to the adtion of As203 dissolved 
in hydrochloric acid in sealed tubes, determining the 
amount and composition of the resultant precipitate of 
As2S3 and S. In the cases of the two supposed compounds 
the decompositions would necessarily be— 

3 H2S2 + As203 = 3 H20 + As2S3 -f- S3> 
3 H2S3 T As203 = 3 H20 T As2S3 T Sq. 

Experiment showed, however, that the precipitate con¬ 
sisted of As2S3 + Si5, and that the readtion was— 

3H2S6 +As203 = 3H20 + As2S3 + SI5. 
The compound consists, therefore, of 2 mols. strychnine 
united with 2 atoms of H and 6 of S. Acids disengage 
from the strychnine compound a colourless oil possessing 
the odour and the general properties of persulphide of 
hydrogen, and gradually splitting up like the latter into 
S and H2S. All attempts to analyse the compound having 
hitherto failed, the author leaves it undecided whether it 
adtually contains an acid, H2S6, or resembles in constitu¬ 
tion of the poly-iodides of the alkaloids, discovered by 
Bouchardat, and lately minutely examined by Jorgensen 
(Chemical News, vol. xxxv., p. 197). 

Prof. Hofmann described also a “ Thioformanilide,” 
NH(C6H5)(CHS), obtained as a crystalline produd by the 
adion of H2S on iso-cyan-benzene, CcH5NC, and melting 
at 198°. It is also prepared by allowing H2S to work on 
the crude produds resulting from the adion of chloroform 
on aniline dissolved in alcoholic potash. Alkalies decom¬ 
pose it under formation of H2S, CH202, and C6H5NH2. 

The following communication have been received from 
non-resident Members :— 

A. Christomanos responds to recent criticisms on his 
article concerning “ Trichloride of Iodine.” 

J. Thomsen defends, likewise, his theory regarding the 
formation of chloric acid against Berthelot’s criticisms. 

C. Heumann has investigated thq 11 Action of Silver 
Nitrate on Ultramarine," and finds that the amorphous 
produd which results consists of silver, which is removed 
by KCy, and ultramarine containing silver in the place of 
sodium. 

K. Mertens has examined the “ Nitro Derivatives of 
Dimethyl-aniline." Dilute HN03 yields a dinitro-dimethyl- 
aniline, amounting to 50 per chnt of the dimethyl-aniline 
used, and accompanied by small quantities of an isomer, 
distinguished from the first by not undergoing decompo¬ 
sition when treated with KOH. Concentrated HN03 
yields a trinitro derivative. 

V. Meyer and F. V. Spitzer announced during the 
past year the discovery of a new hydrocarbon, “ Aeterehene, 
CI0H20,” formed by the adion of ethyl-iodide and sodium 
on terebene-monochloride, and regarded as ethyl-terebene. 
It is now found that the same compound results when 
propyl-iodide is used, and the authors consider it to be 
simply a camphor. 

A paper from R. S. Dale and C. Schorlemmer, “ On 
the Formation of Rosaniline from A«W«,”has already been 
referred to in these columns. 

V. Meyer, in a contribution on “ Triethyl-benzyl-ammo¬ 
nium Iodide," brings additional proof to show, in opposition 
to the statements of A. Ladenburg that there is no differ¬ 
ence between the two bodies N(C2H5)2C7H7 + C2H5I and 
N (C2H5)3 -j- C7H7I. 

C. L. Jackson in a “ Notice concerning the Base Cr3HI3N 
from Aniline Residues," states that he regards it as iso¬ 
meric with the base obtained by T. Carnelly from the re- 
dudion of mono-nitro-tolyl-phenyl. 
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A. Claus and H. Schuntz describe a method for the 
“ Detection of Traces of Anthraquinon." The substance 
to be examined is placed with sodium amalgam in a test- 
tube, and covered with absolute ether. After shaking a 
drop of water is added, and if anthraquinon is present a 
brilliant red colouration is caused, which is especially deep 
about the amalgam. Contadt with air, caused by shaking, 
causes its disappearance, but it reappears on standing. 
An addition of alcohol to the amalgam and anthraquinion 
gives rise to a beautiful green. 

A. Claus and H. Frank have examined the “ Action of 
KCy on the Ether of Chloro-rnaleic Acid," and find suc¬ 
cinic a~Cid to be the result. 

L. F. Nilson has obtained by the “ Action of Iodine 
and Alcohol on the Plato-nitrites ” fine crystalline salts of 
the general formula K2,N204I2.Pt, accompanied by the 
formation of aldehyd and ethylic nitrite. The new salts 
receive the name of plato-iodo-nitrites. A new plato- 
nitrosylic a^id, triplato-odlonitrosylic acid, H4.8N02.Pt30, 
is prepared by the adtion of H2S04 on barium-plato- 
nitrite. It crystallises in dark red needles, and yields 
crystalling salts. 

H. B. Hill fhrds among the “ Products of the Distilla¬ 
tion of Wood at a Low Temperature ” noticeable quanti¬ 
ties of furfurol, as well as smaller amounts of pyro- 
'xanthin. 

R. Otto, H. Meyer, and C. Meier, “ Preparation of 
Benzene-sulph-hydrate from Benzene-sulpliinic Acid: New 
Method of Changing Benzene-disulphide into Benzene- 
sulph-hydrate:" The authors have previously ascertained 
that benzene-sulph-hydrate was yielded by treating ben¬ 
zene sulphinate of zinc with zinc-dust and hydrochloricacid. 
They now find that this rea&ion produces chiefly benzene- 
disulphide, (CeH$)2S2. but that by exposing this produdt 
to the acffion of Zn alone, in a solution containing but 
little free acid, it is changed completely into the zinc salt 
of benzene-sulph-hydrate,— 

(6H5)2S2 + Zn = Zn(C6H5S)2, 
from which the sulph-hydrate is released by acids, and 
separated by distillation with steam. This new method 
of preparing sulph-hydrates can also be extended to disul¬ 
phides containing substituted halogens, which latter are 
removed by the usual mode of redudtion. 

C. Pauly, “ Formation of Sulphinic Acids in the Fatty 
Series from the Chlor-anhydrides of Sulphonic Acids." 
Schiller and Otto’s readtion for the formation of aromatic 
sulphinic acids—by the adtion of zinc-dust on the chlor- 
anhydrides of the corresponding sulphonic acids—has been 
applied with success to the preparation of ethyl-sulphinic 
acid, C2HgS02, and isobutyl-sulphinic acid, C4Hjq S02. 

H. Beckurst finds that by 11 Action of Sulphuric 
Acid on Toluen," instead of two, as hitherto supposed, 
three isomeric toluen-sulphonic acids are produced. The 
readtion in the cold with fuming sulphuric acid to the an¬ 
hydride yields toluen-para-sulphonic acid. With ordinary 
or fuming H2SO under the influence of heat the ortho and 
meta acids are obtained in the proportion of 8 to 2, and 
separated by the varied solubilities of the amides. 

C. V. Than, “ Heat Evolved by the Union of H and O 
in Closed Vessels.” The experiments described are the 
first of a series set on foot by the Hnngarian Academy for 
the purpose of applying Bunsen’s calorimetric method to 
the settling of chemical questions. Explosions of pure 
oxy-hydrogen gas took place in the calorimeter under 
careful observance of volume, temperature, and pressure, 
as well as condition at the beginning and at the end of 
the experiment. The results showed that 1 c.c. of oxy- 
hydrogen gas at o° and 076 m.m. pressure evolved 2-0293 
grms. thermal units by combustion to liquid water in a 
confined space. Whence 1 grm. H evolves 33-982 grm. 
units on undergoing combustion to water under the above 

conditions. 
O. Fischer, “ Plithaleins of Tertiary Aromatic Bcises.” 

The phthalein of dimethyl-aniline is reduced by HKO to 
its components, phthalic acid and dimethyl-aniline. Nitric 
acid causes the formation of a yellow, crystalline, explo- 
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sive hexa-nitro-phthalein of dimethyl-aniline. Reducing 
agents yield the phthalin which forms with picric acid a 
characteristic yellow compound. 

“ On the Salicein of Dim ethyl-aniline." The chloride 
of salicylic acid is found to have the same action as 
phthalyl chloride on aromatic bases, occasioning the for¬ 
mation of compounds possessing strong colouring pro¬ 
perties. Salicylic chloride and dimethyl-aniline react as 
follows :— 

2C6H4(OH)(COCl) +2C6H5N(CH3)2 = 
C3oH30N204 + 2HCI. 

The salicein thus formed is amorphous, insoluble in water 
and ether, but soluble in alcohol, chloroform, and acetic 
acid. The tinctorial properties surpass those of the cor¬ 
responding phthalein. It imparts a colour to silk closely 
resembling that of methyl-green, and forms with acids 
salts of various shades of green. 

“Mono-benzoyl-dimethyl-aniline.” This compound, 
C6H5COC6H4N(CH3)2, results from the action of phos¬ 
phoric anhydride on benzoic acid and dimethyl-aniline in 
sealed tubes at 1800. It crystallises in rosettes, melts at 
38°, and yields a dinitro-derivative as well as bromine 
compounds. 

“ Action of Nitrous Acid on Substituted Acid Amides.” 
By this reaction the author has obtained nitrosacet-para- 
toluide, C6H4(CH3)N(N0)C2H30, nitroso-formanilide, 
C6H5N(NO)CHO, and nitroso-oxanilide,— 

C6H5HN.CO.CO.N(NO)C6H5. 

These bodies are all yellow, possess low melting-points, 
explode easily, and cannot be reduced to substituted 
hydrazines. 

RUSSIAN CHEMICAL SOCIETY. 

April, 1877. 

N. Ley, “ On the Oxidation of the Secondary Oxy-acidsof 
trie Glycollic Series." The author has ascertained the 
following regularity in the oxidation of the secondary 
acids of the «-series, i.e., those in which the group CHOH 
is united directly with the group COOH. Oxidising agents 
cause a decomposition of the molecule, consisting in the 
separation of the carboxyl group as C02or CH202, having 
behind an aldehyd, which finally passes over iato the cor¬ 
responding acid. This is found to be true for ethyliden- 
lactic acid, oxybutyric acid, and isopropyl-oxy-acetic acid 
(prepared frym inactive valerianic acid). The author has 
also prepared a-oxy-acidsfrom caproic, heptylic, and capric 
acids, all of which, on oxidation, conform strictly to the 
rule. He has also obtained from optically active valerianic 
acid an oxy-acid, different from isopropyl-oxy-acetic acid, 
and evidently identical with methyl-/Toxy-butyric acid. 

A. Wischnegradsky, “ On the Isomery of the Amylens 
Derived from Fermentation Amyl-Alcohol." The amylen 
obtained by Flavitzky from the iodide of fermentation 
amyl-alcohol is found to consist of two hydrocarbons, one 
boiling at 210 to 220, the other at 230 to 270. The first is 
iso-propyl-ethylen, (CH3)2CH.CH..CH2, the second 
possesses the structure (CH3)(C2H5)C..CH2. 

A. Eltekoff, “ Transformation of Isocrotylic Ethers." 
The methylic and ethylic ethers of isocrotyl-oxide yield 
by treatment with weak sulphuric acid isobutyl-aldehyd, 
(CH3)2.C..CH.0CH3 + H20 = (CH3)2CH.C0H + CH30H. 

The formation of the alcohol could not, however, be 
established. 

J. Ivanoff, “ Action of a Solution of Lithium Chloride 
on Arable Soil." Weighed quantities of carefully analysed 
earth were mixed in a flask with a solution containing a 
known amount of LiCl, frequently shaken, and after the 
lapse of three days filtered. The amount of Li absorbed 
by the earth and the salts present in the solution were then 
determined. The results showed that 1000 grms. of earth 
absorbed on an average 1-72 grms. LiCl, while the solu¬ 
tion had dissolved a very nearly equivalent quantity of 
CaCl2,MgCl2,NaCl, and but traces of KC1. Similar treat- 

Russian Chemical Society. 
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ment of earth with solutions of KC1 and NaCl, showed j 
that the amounts of LiCl and NaCl absorbed were very 
nearly the same, while much greater quantities of KC1 
were absorbed under the same conditions. 

P. Wreden and B. Znatovicz, “ On Octo-and Hcxa- 
liydro-naphthalen.” These two mobile, colourless liquids, 
boiling at 187° and 1970, are obtained by the adion of 
hydriodic acid and amorphous phosphorus on naphthalen. 
They easily absorb O from the air. 

NOTICES OF BOOKS. 

Notes on the Treatment of Mercury in North California. 
By T. Egleston, Ph.D. Philadelphia: Sherman and 
Co. 

In North California mercury occurs both native and as 
cinnabar, and is found in serpentine and often associated 
with chalcedony. The ores contain sometimes from 3 to 
10 per cent of the metal, and even larger quantities. The 
methods of treatment are two—by precipitation and by 
roasting. In the former process the ore is heated in re¬ 
torts with lime, when the sulphur, becoming oxidised, 
combines with the lime, and the mercury is set free. The 
roasting process—carried on either in retorts, in other fur¬ 
naces which are not continuous, or in continuous furnaces 

consists in volatilising the sulphur and oxidising it, so 
as to produce free mercury and sulphuric acid, which 
latter is permitted to run to waste. No assays of the ore 
are made, the furnace manager judging the minerals 
merely by inspection. Hence there is little value to be 
attached to the reports of the percentage of mercury ac¬ 
tually secured by the use of different kinds of furnaces. 
The procedures in use at the principal mines in the State 
are very fully described, and there are annexed plans and 
sections both cf the “ modified Idria furnaces ” and of the 
“ Kr>ox furnaces,” as in work at the Redington Mine, in 
Napa County. 

The price of mercury at San Francisco has been as low 
as 35 per cents per lb. At present it is 75 cents, and in 
August, 1874, it was 175 dols. 

The Ammonia-Soda Process in its Application to the Dis¬ 
posal of Gas-Liquors, as patented by Dr. G. Th. 
Gerlach.* (Reprinted from Dingier's Polytechnic 
Journal, 1877, Bd. 223, p. 82). Augsburg : Cotta. 

The author’s process is distinguished from the ordinary 
ammonia-soda process in several points. He effects the 
best possible utilisation of gas-liquor, and brings conti¬ 
nually fresh quantities of gas-liquor into play. The 
ammonia-soda process, on the other hand, aims merely at 
the production of soda, and re-converts the sal-ammoniac 
employed again and again into caustic ammonia. 

I he sal-ammoniac obtained by decomposing gas-liquor 
with common salt is in the Gerlach procedure recovered 
by crystallisation, and not re-introduced into the circuit of 
the operation as caustic ammonia. Hence there is no 
loss of ammonia by volatilisation. 

No lime is employed, save the trifling quantity used in 
the distillation of the gas-liquor for the decomposition of 
non-volatile ammoniacal compounds. No common salt 
is wasted, but it returns continually into the circuit of the 
operation. For every equivalent of chloride of sodium 
employed a full equivalent of soda is obtained as a by¬ 
product, which has not been hitherto found practicable in 
the ammonia-soda process. 

The cost of the recovery of the ammonia is saved, as 
the solution cf chloride of ammonium yields crystals of 
sal-ammoniac on slight evaporation. The production of sal- 

: “ Der Ammon iak Soda Process in seiner Anvvendung bei der 
^'erarbeitung von Gas-wasser. Patent von Dr. G. Th. Gerlach in 
Kalt bei Deutz.” 

ammoniac and that of soda is continuous, whilst fresh 
quantities of gas-liquor are constantly brought into use. 

The defects pointed out by practical men in the common 
ammonia-soda process are the great quantities of solutions 
to be dealt with, the enormous consumption of coal de¬ 
pending on the continual recovery of the ammonia, and 
the unavoidable loss of the latter reagent. 

The weak side of Dr. Gerlach’s process appears to be 
that the alkali manufacture could only be carried on where 
a large and constant supply of gas-liquor is available, and 
that the yield of soda would be necessarily limited by the 
quantity of a by-produCt. 

CORRESPONDENCE. 

DOCTORS’ DIPLOMAS. 

To the Editor of the Chemical News. 

Sir,— I read with interest the communication of A. A. R. 
(Chemical News, vol. xxxv., p. 65) in answer to my note 
concerning the sale of doctors’ degrees. I have been in¬ 
formed by a good authority that the bogus University of 
Philadelphia ceased to exist some time ago. Hence, I do 
not understand how anyone can sell degrees emanating 
therefrom. 

However, as I possibly may be mistaken, perhaps 
A. A. R. would be so kind as to publish the proof which 
he has for making the statement that the degrees sold by 
“ Medicus ” emanate from the University of Philadelphia. 
—I am, &c., 

Dr. P. Townsend Austen. 
New York School of Mines, 

May 19, 1877. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hcbdomadaires des Seances, de VAcademie 
des Sciences. No. 19, May 7, 1877. 

Note on the Communications of General Fave on 
the Theory of Heat.—M. H. Resal.—Quoting the fol¬ 
lowing passage from M. Fave’s last paper:—“ The vis viva 
necessary to maintain a drop by counter-balancing gravi¬ 
tation,” the author exclaims—“ A vis viva which neu¬ 
tralises another force ! Here is a new principle which 
mechanicians must beware of adopting.” 

Researches on the Laws of Avogadro and Ampere. 
—M. A. Wurtz.—The author defends the law of Avogadro 
against M. H. Sainte-Claire Deville, who had declared it 
“ a pure and simple hypothesis undermined by fads and 
by arguments of all kinds.” 

Chemical Researches on the Green Matter of 
Leaves.—M. E. Fremy.—The author asks what is the 
constitution of this curious substance, which during the 
life of leaves seems to play a part in the decomposition of 
carbonic acid by plants, and which in many of its proper¬ 
ties may be compared to the red globules of the blood ? 
Are we to consider it as a single proximate principle or as 
a mixture of a blue or a green body with a yellow sub¬ 
stance ? A recent paper by MM. Guillemare and Lecourt 
contained certain novel chemical fads, which have been 
verified by a Commission nominated by the Academy. 
Among these are the solubility of chlorophyll in caustic 
soda, and the solution of its aluminous lake in phosphate 
of soda saturated with acid phosphate of lime. To explain 
hese fads the author refers to his former researches tend- 
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ing to prove that chlorophyll is formed of two proximate 
principles—a yellow matter which he names phylloxanthin, 
and a deep bluish green,phyllocyanin. On treating leaves 
with alcohol of different degrees of concentration he 
found that alcohol at 62 per cent extra&ed a pure yellow 
matter, the phylloxanthin, leaving in the organic tissue 
phyllocyanic acids, the tint of which darkens more and more 
as the yellow colour is removed. This blue-green com¬ 
pound is extracted by alcohol at 70 per cent. Correspond¬ 
ing experiments performed on the aluminous lake of chlo¬ 
rophyll led to the same results, which were further 
confirmed by experiments with acid and basic solvents, by 
means of which the chlorophyll was split up in a manner- 
still more distindt. The author is led to believe that these 
two colouring matters exist in leaves in a state of simple 
mixture. On examining the remaining question, i.e., 
whether the phyllocyanic acid exists in a free state or 
combined with some base, he finds that the green colouring 
matter of leaves is a mixture of phylloxanthin and of the 
phyllocyanate of potassa. It has been observed that when 
leaves lose their chlorophyll and turn yellow they lose at 
the same time a great part of the potash which they for¬ 
merly contained. Still, when leaves fall there may remain 
in them a small quantity of colouring matter combined 
with potassa. This salt is unstable : it is destroyed under 
the influence of ferments, setting the potassa free. M. A. 
Trecul, from his microscopical observations, concludes 
that the views of M. Fremy are not sufficiently demon¬ 
strated. 

Researches on Accidental Double Refradtion.—M. 
J. Mace.—Not adapted for abstraction. 

Internal Resistance of Thermo-Eledtric Currents. 
M. L. Holland.—Not adapted for abstraction. 

Acid Acetates.--M. H. Lescoeur.—With reference to 
a recent paper by M. Villars (Coniptes Rendus, April 15, 
1877), who infers the existence of a complete series of acid 
acetates containing water of crystallisation, the author 
announces that his researches have led him to different 
results. A cubic acetate of soda may be produced by 
dissolving the neutral acetate with the aid of heat in 
suitable proportions of acetic acid, from 30 up to 75 parts, 
to 100 of water. But the chemical composition of the 
products thus obtained is variable, and they resemble the 
different stages of the alteration of the biacetate under the 
influence of moisture. 

Certain Derivatives of Acetyl-acetic Ether.—M. E. 
Demarcay.—The bodies in question are hexic acid, 
3C6H8O2 + H2O. This compound melts at 1230 to 1240. 
With ferric chloride its solution gives an intense violet 
colour. Hexenic acid has not been obtained in a state of 
perfect purity, but its formula appears to be 3C6Hs03-f H20. 
Acetyl-ethyl-acetic and acetyl-methyl-acetic ethers furnish 
compounds which correspond perfectly with hexic acid. 
The author names these pentic acid, 3C5H8O2 + H2O, and 
tetric acid, 3C4H802 + H20. Pentenic and tetrenic acids, 
corresponding to the hexenic, have also been obtained. 

Nitro-salicylic Acid.—Dr. T. L. Phipson.—If about 
1 grm. of salicylic acid is stirred up in 30 to 40 c.c. of water, 
5 c.c. of turning nitric acid being then added, and the whole 
is slowly raised to a temperature bordering on ebullition, 
the salicylic acid dissolves, and the liquid takes a very fine 
deep red colour—or towards the end of the reaction a 
reddish brown, whilst a strong odour of Spircea ulmaria is 
given off. The author finds that a notable quantity of 
salicylic aldehyd (salicylous acid) is produced. 

Acftion of Poisonous and Antiseptic Vapours on 
the Fermentation of Fruits.—MM. Lechartier and F. 
Bellamy.—Apples placed in bottles along with phenol and 
with cyanide of potassium did not evolve a single bubble 
of gas during eighty-three days. In presence of camphor 
16 c.c. were given off. 

Action of Poisonous and Antiseptic Vapours upon 
the Fermentation of Fruits.—M. U. Gayon.—This 
author finds that chloroform and ether completely arrest 
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fermentation, whilst the aClion of bisulphide of carbon is 
less complete. 

Two New Niobates.—J. Lawrence Smith.—The two 
minerals in question are very rare, and are associated with 
euxenite and samarskite. The author has named them 
Hatchettolite and Rogersite. The hardness of the former 
is 5, and its specific gravity from 4-851 to 4-785. Colour, 
yellowish brown with a grey opalescence; lustre, resinous ; 
fraCture, sub-conchoidal. Its composition is— 

Niobic acid.66"oi 
Tungstic and stannic acids .. 0-75 
Uranic oxide . 15-20 
Lime . 7-52 
Yttria and ceric oxide. 2’oo 
Ferrous oxide . 2‘o8 
Potassa. 0-50 
Loss on heating. 5-16 
Lead .traces 

99-42 
It differs from pyrochlore chiefly by containing uranium. 
Rogersite is composed of— 

Niobic acid. i8"io 
Yttria, &c.60-12 
Water. 17-41 

95‘63 
Its hardness is 3-5, and its specific gravity 3-313. 
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ON REPULSION RESULTING FROM 

RADIATION.—PART III.* 

By WILLIAM CROOKES, F.R.S., &c. 

(Continued from p. 235.) 

144. When the vacuum is within a few millimetres of 
being perfect, the arms of this instrument move when a 
candle is brought near; as the pump continues working 
rotation commences, which gets more and more rapid, 
until, with the candle close to the glass, several revolutions 
are made per second. When well exhausted, the follow¬ 
ing experiments were tried ;— 

A flask of boiling water, placed 1 inch from the outer 
glass, caused the arms to set at right angles to the line 
joining the flask and the pivot, showing that the heat 
from boiling water adts on black and white surfaces 
equally (128). 

Copper at 400° C. kept the arms revolving, at first 
quickly, then slowly, until, as the copper cooled, the rota¬ 
tion stopped, and the black and white surfaces ultimately 
set equidistant from the hot metal (128). 

A candle always set the arms revolving, when it was 
near enough for the force to overcome the fridtion. 

Fig. 6. 

that it 

I 
This showed that rotation was possible, and 

would be kept up as long as the radiation lasted; and 
accordingly devised a form of apparatus which would 
enable this adtion to be shown with greater facility. 
Owing to there being only two disks, the adtion of light 
was not uniform, as if it struck the arms at the end, 
instead of at the side, movement would not be commenced. 
Also the cement joint rendered it impossible to get the 
vacuum very good, whilst it took away from the perma¬ 
nent charadter of the instrument. After many trials of 
different arrangements, an instrument was made which 

* A Paper communicated to the Royal Society, January 5, 1876. 
From the Philosophical Transactions of the Royal Society of London, 

vol. clxvi., part 2. 

had none of these defedts, whilst it showed the movement 
of rotation in a very-convenient manner. 

J45* The apparatus is shown in fig. 6. It consists of 
four arms, of very fine glass, passing horizontally through 
pieces of pith (b), and afterwards bent twice at right 
angles, as shown in the figure. Through the centre°of 
the pieces of pith (6) is passed vertically the point of a 
very fine sewing-needle (a), which rests in a glass cup (c) 
blown on to the end of the glass tube e. At the end of 
each glass arm is fastened a thin disk of pith, white on 
one side and lampblacked on the other, the black surfaces 
of all the disks facing the same way. The whole is 
enclosed in a glass bulb blown on to the end of a wide 
tube, /is a piece of cement to keep the support (e) in its 
olace. g is the tube containing cocoanut-shell charcoal; 
the other end is sealed on to the mercury-pump. The 
exhaustion is effedted as already described (131); and the 
apparatus is then sealed off, with the charcoal-tube still 
attached to it. Ultimately, when all the residual gas has 
been absorbed by the charcoal, a flame is applied to the 
contracted part of the tube at h, and the charcoal-tube is 
disconnected. 

146. Before adopting the above method of making these 
instruments many experiments were tried, both to Secure 
ease of manipulation and greater delicacy of action. The 
cup supporting the needle-point was made of ruby, 
sapphire, chrysolite, aquamarine, and agate ; it was, how¬ 
ever, found that these offered no advantage over glass, as 
the friction was not sufficient to produce any abrasion of 
the glass by the steel point. The disks at the end of the 
arms were made of every imaginable substance which was 
likely to answer. Among these I may mention wood, 
paper, flies’ and butterflies’ wings, talc, mica, selenite,' 
thin glass, metals of various kinds, ivory, cork, and 
pith (86). For general purposes I prefer pith, as it is 
easily cut into slices, is extremely light, dries readily in 
a vacuum, and does not evolve vapour subsequently ; be¬ 
sides which its natural white surface is almost as insensi¬ 
tive to radiation as any substance I have yet examined. 

The number of disks has been varied from ten, the 
maximum which can follow one another without available 
surface being uselessly obscured, to two, or even one, 
which latter form has been experimented with, and pos¬ 
sesses some advantages. Six disks are a useful number • 
but as the difficulty of making these instruments increases 
with the number of arms and disks to be got into the 
bulb, I prefer four disks for ordinary purposes. 

The material of which the arms are made has also been 
the subject of experiment. My earlier instruments (exhi¬ 
bited at the Soiree of the Royal Society on the 7th of 
April, 1875) had straw arms. These are, however, too 
heavy, and are liable to evolve vapour after being kept in 
the vacuum for some time. An inorganic body is prefer¬ 
able ; and I have finally adopted either thin rolled brass 
or fine glass thread drawn from thermometer tubing 

The colour of the disks has also been experimented on. 
During this part of the inquiry many curious results have 
been obtained, which will be described further on. At 
present, however, I have found nothing better than lamp- 
black for the black surface and the freshly-cut pith for the 
white surface. In working with cork, metals, &c., where 
the natural surface is not white enough, oxide of zinc may 
be used as a coating for the white surface. 

147. The lampblack is best applied to the pith surface 
in the following wayCamphor is burnt, and a sheet of 
glass is held close over the flame. An abundant deposit 
of lampblack takes place. A brush dipped in alcohol is 
then rubbed over the deposit, and the surface is painted 
over with the mixture. The lampblack adheres very well 
to pith, and in a few hours the alcohol and moisture have 
dried off, and a dead black, very even surface is the result. 
In some cases I smoke this again over burning camphor ; 
but this is not of much use, unless the first coating shows 
glistening patches or is not laid on evenly. 

| (To be continued.) 
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ON THE 

OXIDATION OF GOLD, AND SUPPOSED 

OXIDATION OF MERCURY BY OXYGEN IN 

PRESENCE OF WATER.* 

By WILLIAM SKEY, 

Analyst to the Geological Survey of New Zealand. 

This paper states the results of the investigation I 
promised at our last meeting relative to the oxidation or 
otherwise of gold, under circumstances which have not 
been hitherto supposed favourable for such oxidation. 
They show, and I think pretty clearly, that this metal is 
oxidised superficially under them, as seems demonstrated 
by the following fads, which I give as expressing the 
general results of the very numerous and often-repeated 
experiments which I have made : 

1. That gold immersed for a few hours in spring 
water, or in water charged with any neutral 
salt, refuses for a long time to amalgamate 
when next immersed in mercury. 

2. That it is also passed to this condition by contad 
for about eighteen hours with distilled water, 
from which ammonia and other nitrogen com¬ 
pounds have been removed. 

3. That it is also thus affeCted by being placed in 
contad for a very short time with an aqueous 
solution of caustic or carbonated alkali or am¬ 
monia, at their boiling-points respedively, or 
for a somewhat longer time when the solution 
used is at a common temperature. 

4. That gold is also passed to this condition when 
ignited with a weak solution of sodic carbonate. 

5. That when put into this condition as to its surface, 
it becomes readily amalgamate by a short 
contad with either weak acetic or hydrochloric 
acid ; also, by ignition, except in the case 
where ignition has been resorted to, to produce 
this particular condition of such surfaces. 

These fads prove, I think, that gold is chemically aded 
upon when in contad with water or neutral saline solu¬ 
tions charged with oxygen and nitrogen gases, and that 
this adion°is facilitated by the presence of alkaline sub¬ 
stances, and especially when these are used hot in place 
of bein'* used cold. It seems to me there can be little 
doubt entertained but that gold thus aded upon has been 
oxidised, and this either to a sub oxide or to the purple 

oxide of gold. 
The gold used in these experiments was prepared as 

pure as possible. Some I twice precipitated by oxalic 
acid, from very dilute solutions of its chloride. 

Other gold I eledro-deposited on platinum from its 
cyanide. Both samples gave similar results, but that 
obtained by deposition yielded them quicker, owing, per¬ 
haps, to the fad of its being coupled with platinum. 

There are two circumstances conneded with thissubjed 
I should relate which puzzled me a great deal, as tney 
hardly seem to tally with certain readions of this metal 
as now known. They are—first, that proto-sulphate of 
iron in contad with gold which has been aded upon by 
alkaline solutions or water does not render it amalgam- 
able; secondly, that sunlight, even dired, does not appear 
to exercise any influence in the readion I have described. 
Possibly, though, the purple oxide of gold may prove on 
examination to be invulnerable in these respeds. 

I may further relate that gold in either argentic nitrate 
or mercuric chloride rapidly becomes non-amalgamable, 
but as it is recovered to its former condition by acetic 
acid, I question whether either of these salts are decom¬ 
posed here. I further find that pure gold, fused with 
borax and bisulphate of potash, though very bright, will 
not amalgamate ; the solution of flux was acid. In weak 

* Read before the Wellington Philosophical Society, February 12th, 
1876, 

sulphuric acid also gold passes to this non-amalgamable 
condition. 

These results, however, and the question they raise 
demand investigation, and I hope soon to be able to ac¬ 
complish this to an extent which will enable me to throw 
a clear light upon the subjed under consideration. 
Whatever may be the precise nature, however, of the 
film thus induced upon gold, and of the readions which 
result in the removal or alteration of this film as here 
described, it is certain that films of this kind must cover 
the surfaces of a portion of our native gold, and thus 
retard to a more or less extent, its complete amalgamation 
when milled. 

Thus what with the tendency of this metal to enfilm 
in presence of common water or alkaline solutions in the 
manner described, and its tendency to become sulphuretted 
when in contad with soluble sulphides, there can be but 
little doubt entertained that most of the natural surfaces 
of native gold are varnished, as it were, with auriferous 
compounds, and these have to be decomposed by mercury 
ere amalgamation can proceed, except we use in conjunc¬ 
tion with this metal a substance capable of decomposing 
such films, or else remove them mechanically, as is at 
present largely accomplished in the stamper boxes. 

With reference to mercury, the results I have as yet 
been able to get do not point so distindly to its oxidation 
by oxygen in presence of water, as those described above 
do to that of gold. Its mobility at the temperature I have 
to operate under stands in the way of my observing indica¬ 
tions cf any superficial change I may have induced upon 
it in my experiments. Theoretically it would on first 
thought appear, that if gold or silver does oxidise, as I 
affirm, under the above circumstances, mercury should 
also oxidise under them, as it is certainly positive to both 
these metals in acid generally. It must be considered, 
however, in connection with this matter, that gold and 
silver at their fusing-points are in a condition unfavourable 
to their oxidation, and so mercury (a metal which naturally 
classes with these), being used in my experiments at a 
temperature far above its fusing-point, may for this reason 
be less readily oxidisable under the circumstances stated 
than either of the above metals in their solid state. It 
appears to me that we should take into consideration here 
not only the temperature we are operating under but the 
different physical conditions of mercury as compared with 
that of the above metals at this temperature. 

The only results I have yet obtained as to the oxidation 
of mercury or otherwise under these circumstances seems 
to show that it is so oxidised. Thus I find that eleCtric 
currents of some strength are generated by it in water 
containing a little sodic chloride ; also in aqueous solu¬ 
tion of caustic or carbonated alkali ; as the only conceiv¬ 
able effeCt of the salts named is to conduct the electricity 
thus generated and so render it detectable, I conclude 
that the aCtion upon mercury which these currents indicate 
is not originated by such salts, but by the oxidation of this 
metal. 

Supposing, however, oxidation does occur under the 
circumstances related above, this may have been induced 
in part by the oxygen condensed upon the platinum, or 
carbon which I used in conjunction with the mercury in 
these experiments, as the negative pole. 

If this should on further investigation prove to be so, 
the question as to the oxidation or otherwise of mercury 
in presence of oxygen and water alone, practically remains 
unsettled. So far indeed as these experiments and oui 
general knowledge of the behaviour of this metal show, 
it appears, that in alkaline solution or in water generally, 
mercury is probably less readily affeCted than either gold, 
silver, or platinum. 

The result, however, stated in this paper shows, I 
think, very clearly that the metals, silver, platinum, and 
gold, readily oxidise under ordinary circumstances, though 
only to a small extent. Thus the film of oxide, or rust, as I 
may properly term it, which is thus formed, never acquires 
any notable thickness^ and so does not manifest its pres* 
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ence readily to mere physical tests. But this limitation 
in thickness of such films is not due to want of or weak¬ 
ness of affinity between the underlying metal and oxygen, 
but rather to the great solidity of these films, and their 
adherence to the metal, together with their insolubility in 
the liquid surrounding them, whereby these affinities very 
soon have their adion permanently restrained ; contact of 
the metal with oxygen being thus cut off. Pradically 
there is neither scaling off nor yet any dissolving away of 
the oxide, or its saline representative, as we have with iron 
or copper; thus the underlying metal is soon completely 
protected. 

Possibly the knowledge that these metals are che¬ 
mically aded upon by oxygen may help us to explain the 
origin of those eledric currents which Professor Becquerel 
obtained by immersing certain “ non-oxidisable metals” 
in pure water. Why should not these currents be in many 
cases due to the kind of oxidation I have just described, 
that is to chemical adion, rather than, as Professor Bec¬ 
querel attributes, to “ capillary affinity ?” Not only this, 
indeed, but so far as the results I have here given can be 
taken as corred, it seems certain that a number of cases 
of so-termed mechanical absorption are resolved thereby 
into cases of chemical absorption—chemical affinities 
being the operant power. This asped of my subjed, 
however, and certain other matters of interest in connec¬ 
tion therewith, I forbear to treat for the present, as I hope 
to be able soon to take up this subjed again. 

ON THE ESTIMATION [OF MANGANESE IN 

SPIEGELEISEN AND FERRO-MANGANESE. 

By SERGIUS KERN, St. Petersburg. 

Spiegeleisen and ferro-manganese are at present much 
used in the manufadure of steels. A great many analy¬ 
ses of such kind are made in laboratories of iron- and 
steel-works ; very often slags from Siemens-Martin fur¬ 
naces are also tested for manganese, in order to accurately 
ascertain at any stage of the operation the proper state 
of the metallic-bath of the furnace. 

The following method, communicated by me to the 
Russian Chemical Society on the 7th of April, 1877, may 
be for technical applications strongly recommended :— 
0*05 grm. of the spiegeleisen or ferro-manganese, in pow¬ 
der, is dissolved in 20 to 25 c.c. of aqua regia; the solu¬ 
tion is evaporated to dryness, and the resulting mass is 
re-dissolved in a mixture of 10 c.c. of hydrochloric acid 
and 15 c.c. of water. The residue, consisting of silica, is 
filtered off. Iron and manganese are next precipitated, in 
the form of hydrates, by ammonia : this mixture is con¬ 
centrated and poured into a platinum crucible, and eva¬ 
porated to dryness. The dry mass is placed in a 
weighed tube of hard glass, heat is applied, and at the 
same time a current of dry hydrogen is passed through 
the tube ; the following readion takes place :—- 

Fe2(OH)6+Mn2(OH)6 + 8H = Fe2 + 2MnO + ioH20. 

When the mass turns greenish, instead of hydrogen a 
current of dry chlorine is passed, which transforms the 
metallic iron into a volatile compound, ferric chloride 
(Fe2Cl6) : the chlorine is passed for about 30 to 40 minutes; 
when the iron is volatilised, a free current of air is passed 
for about one hour: during this last operation the tube 
must also be heated by a Bunsen burner. The substance 
in the tube burns brownish, and mangano-manganic oxide 
is formed (Mn304). The tube in a dry state is secondly 
weighed, and the difference in the weights of the empty 
tube and the same tube containing Mn304 will show the 
quantity of mangano-manganic oxide in the specimen 
analysed. As this oxide contains 72*05 per cent of man¬ 
ganese, the percentage of manganese in the sample is 
easily calculated. 

Ten analyses were executed by this process on samples 

in which the manganese was firstly estimated by the well- 
known Eggertz bromine process. The experiments 
proved that the difference in the estimation of manganese 
in the ordinary way and by the above-mentioned process 
varied between 0*04 and o*oi per cent. These results 
show that the process may be safely used in technical and 
metallurgical applications. 

At first sight the new process seems to be very compli¬ 
cated in execution, but practice proved that the work is 
executed by this method far more quickly and easily than 
by any other analytical methods. 

Some experiments were made in order to simplify the 
above-described process : they are not yet finished, but 
altogether it may be found useful to give a short notice 
of them. 

If finely-powdered ferro-manganese is ignited with 
ammonium-chloride in a high crucible with a metallic 
cover, the ferric chloride obtained by the readion,— 

6NH4Cl + Fe2 = Fe2Cl6 + 6NH3+3H2, 
is volatilised, and condenses in the form of small crystals 
on the cold metallic surface of the crucible-cover. The 
cover is gently put off, and the contents of the crucible 
are dissolved in aqua regia ; silica is filtered away ; the 
filtrate is evaporated to dryness in a platinum crucible, 
which is next strongly heated in the presence of air ; 
the resulting mangano-manganic oxide is weighed, and 
the percentage is calculated as ordinarily. This process 
is far more easily executed than the process just men¬ 
tioned. The analyses which are now in execution will 
show the accurateness of this analytical method. 

Obouchoff Steel Works. 

ON THE PROPERTIES OF RESORCIN. 

By M L. CALDERON. 

r 

Having at disposal a very large quantity of resorcin, I 
proposed to determine its physical and chemical pro¬ 
perties, commencing with the former. 

Commercial resorcin, prepared by means of phenol sul¬ 
phate, appears ordinarily as a brown humid mass, which 
possesses a strong odour of phenol, and is often found 
contaminated with tarry matters, and sometimes also with 
sulpho-vinic acid and oil of wine. The best process of 
purification consists in treating the matter with water and 
a small quantity of lye of soda. A quantity of hydro¬ 
chloric acid is added insufficient for complete neutralisa¬ 
tion ; it is agitated with ether, which deposits it in the 
form of large crystals, weighing sometimes several grms. 

Although the form of these crystals has been already 
studied by M. Groth, I have thought it useful to make it 
the subjed of a new examination. They belong to the 
orthorhombic system, and present the combinations 
00 P (no), P^ (101) ; often also co P (no), 00 P7T (120), 
P^ (101). I have not fonnd in my sample the hemimor- 
phism pointed out by M. Groth; this may depend on the 
nature of the solvent and the temperature at which the 
crystals are formed. The following are my measure¬ 

ments :— 
Calderon. Groth. Calculated. 
Degrees. Degrees. Degrees. 

(101) : (101) .. .. 119*70 118-37 — 
(101) : (101) .. .. 60-19 — 60-53 
(no) : (no) .. .. 95**5 95*22 — 
(no) : (no) .. .. 84-10 — 84*45 
(120) : (120) .. .. 121-57 121-54 122-33 
(101) : (120) .. .. 75'*1 — 75'46 
(no) : (120) .. .. 161-29 — 161-30 
(no) : (101) .. .. 68*45 — 70-90 

a : b : c = 0-912326 : 1 : 0-587577. 

The crystals often appear elongated along the axis a, and 
sometimes having all the appearance of perfed odahedra. 

Resorcin melts at 1180, a melting-point higher by 190 
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than that which is commonly admitted. At go0 it gives 
appreciable vapours and boils at 276’$° under the pressure 
°f 759'7> and between 200° and 210° under a pressure of 
7 millimetres. If we melt the substance in a retort and 
if we heat it up to 220°to 230°, passing through the liquid 
a current of carbonic acid, or if we heat it to between 
140° or 150° to sublime the matter, we may condense in 
the receiver small crystals as white as snow, extremely 
fine, and which present under the polarising microscope 
the phenomenon of lamellar polarisation, but in which I 
have been unable to recognise the direction of extin&ion, 
and whose crystalline system I have been unable to 
determine. Resorcin heated to 300° is decomposed, 
leaving a carbonaceous residue. 

The vapour density cannot be determined by the 
common process. Nevertheless, by employing a method 
applied ten years ago by Berthelot for the determination 
of the density of the vapour of copahuvin, I have suc¬ 
ceeded in obtaining the following results:— 

T. H. 
First experiment .. .. 3-918 240° 0*018 m. 
Second ,, .... 3-806 250° 0-080 m. 

Mean .. .3*862 
Calculated .3-8078 

The density of the solid matter was determined with 
the specific gravity bottle under a layer of sulphide of 
carbon, in which resorcin is quite insoluble; I have found— 

o°. 150. 
Solid crystalline matter .. 1*2728 *“2717 

The coefficient of dilatation of the solid matter is 0*00007868 
between zero and 150; its molecular volume is conse¬ 
quently— 

At zero.86*43 
At 150.86*51 

In order to compare its molecular volume with that of 
phenol and that of benzol, I have determined by means 
of the specific gravity bottle, the densities of the liquid 
compound at the temperatures comprised between its 
point of fusion and 178°. I have obtained the following 
results:— 

Temperatures. Spec. Gravs. Molecular Vols. 

it8° 1-1923 92-260 
130 1-1862 92-730 
136 1*1812 93*125 
x45 1.1738 93*710 
150 1*1691 94-090 
165 1*1556 95*189 
170 1 *1503 95-627 
178 i'i435 96*196 

The densities obtained in this manner decrease regularly 
and coincide sensibly with the curve of the densities cal¬ 
culated by means of the coefficient of dilatation obtained 
by means of the two extreme densities, and also by the 
diredt observation of the augmentation of volume. This 
coefficient of dilatation isequal to 0*0007114 between n83 
and 178°. If it were permitted to prolong this table up to 
zero we should find— 

Sp. Gr. at o°. Vm 
fill » 

Solid resorcin .. .. 1*2728 86*43 
Liquid resorcin .. .. 1*2923 85-13 

Difference. 1*30 

Consequently the molecular volume would experience a 
dilatation of 1*3 in its passage from thp solid to the liquid 
state. The molecular volume of resorcin, Ci2H604, at the 
boiling-point, 276°, would be 103*17, a number almost 
identical with the molecular volume of phenol, CI2.H6.02 ; 
calculated in the same manner the boiling-point, accord¬ 
ing to the assumption of H. Kopp, would be 103*6. 
However, this latter surpasses by 7*6 that of benzol, 
Ci2.H6, namely 96*0. The difference of composition, 
CI2H6 04-CI2H602 being the same as CI2H602 — Ci2H6, 

we see that this difference does not correspond to that of 
the molecular volumes. The comparison made at one 
and the same temperature, such as ioo°, gives— 

Sp. Gr. vw. 
Benzol .. 98-26 
Phenol .. Q2-QO 

Resorcin.. .. .. 1*2076 gi*og 

Here, again, phenol and resorcin have volumes very 
closely approaching, and very different from benzol. 
Resorcin on dissolving in water produces a sensible de¬ 
crease of temperature ; 100 grms. of water dissolve about 
(I say about because of the difficulty of determining by 
evaporation the weight of the dissolved resorcin)— 

At o° . 86*4 
At 12*5° .. . .> .. .. 147*3 
At 30-0°.228-6 

—Comptes Rendus. 

TITRATION OF OXALIC ACID AND OXALATES. 

By MM. FERD. JEAN and H. PELLET. 

The determination of free oxalic acid or of oxalates may 
be effected very exa&ly by the aid of baryta water and a 
standard solution of sulphuric acid ; for this purpose we 
neutralise with care the solution to be assayed with a 
dilute solution of soda, and then add baryta water in a 
slight excess and filter. The filtrate is then mixed with 
seltz water, raised to a boil, separated by filtration from 
the carbonate of baryta, and in the clear liquid the alkal* 
is titrated with standard sulphuric acid. 0-0777 grm* 
SO3HO = o’l grm. C203,3H0. 10 c.c. of a solution con¬ 
taining 1 per cent of C2033 H0 required n-8 c.c. of a 
standard acid, of which 10 c.c. = o-o66 grm. of S03H0, 
that is, 0-0778 of sulphuric acid ; we then found 
o-ioooi grm. of oxalic acid instead of o-i grm. In another 
assay we obtained o-oggg grm. 

In order that this process of titration may give good 
results we must take care to separate the oxalate of 
baryta before adding seltz water ; for this salt is very 
sensibly decomposed by carbonic acid, and if we do not 
take this precaution we shall be led into grave errors. 
We thought to have been able to apply this process to the 
titration of borates and tartrates, but the assays which we 
made with this view hever gave good results. With 
boric acid it is impossible to seize the point of neutralisa¬ 
tion, and the borates of baryta are all more or less soluble 
in an alkaline liquid. The tartrate of baryta is equally 
soluble in baryta water and in alkalies ; there are formed, 
without doubt, double tartrates.—Bulletin de la Societe 
Chimique de Paris. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, June 7, 1877. 

Dr. J. H. Gladstone, F.R.S., President, in the Chair. 

After the announcement of visitors the minutes of the 

last ordinary and of the extraordinary general meeting 
were read and confirmed. The list of presents to the 
library was then announced, and the certificates of the 
following candidates were read for the first time : W. H. 
Martin and C. B. Fox, M.D. The President then gave 

notice that at the next meeting of the Society a ballot for 

the election of candidates would take place. The follow¬ 
ing papers were read :— 
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“ On the Gases Enclosed in Lignite Coal and Mineral 
Resin, from Bovey Heathfield, Devonshire,” by J. W. 
Thomas. Four samples were examined. No. i Lignite 
consisted of the leaves and stems of plants in a closely 
compressed condition, and is known locally as “ leafy 
coal.” No. 2 Lignite—dense, compaCt, of a distinctly 
woody character and dark brown. No. 3 Lignite was 
very dense, but earthy and wet in appearance, the 
cleavages being much encrusted with hydrated oxide of 
iron; in colour it was nearly black. No. 4. Mineral Resin 
Retinasphaltum—soft, brown, powdery, lighter than water. 

No. 1. Leafy coal from Bovey Heathfield.—100 grms., 
after heating to 50° for twelve days, gave 56*1 c.c. of gas, 
containing—C02, 87-25 ; O, 0*24; CO, 3*59; OH2, 8*92 
per cent. After heating to 50° 100 grms. were heated to 
ioo° for eighteen days, and yielded—59 9 c.c. of gas ; C02, 
89*53 ; C„H2» gases, 0-33; CO, 5-11; N, 5-03 per cent. 
On raising the temperature to 150° decomposition set in, 
and the pellets of mercury in the Sprengel became black¬ 
ened by the formation of sulphide of mercury. The gas 
given off had at first an aromatic odour, but afterwards 
became exceedingly disagreeable from the presence of 
organo-sulphur bodies, mercaptan, sulphide of allyl, &c. 
At 200° more than 18 c.c. of gas were collected, the last 
portions of which contained C02, 82-06; H2, 2*82; CO, 
14-00 ; C2H4, o*49; C3H6, 0*48; N, 0-27 per cent. Above 
250° it was impossible to collect any gas, the aCtion of the 
sulphur compounds on the mercury being so energetic as 
to block the Sprengel. 

No. 2 Lignite—100 grms, at 50° evolved 48-5 c.c. of gas, 
consisting of—C02, 96*23; O, o*n; CO, 2-42; CftH2tt 
gases, a trace; nitrogen, 1-24 (the first portion of gas 
which came off contained 16-23 per cent N)." At ioo0 
sulphur sublimed in small yellow crystals; the lignite 
began to decompose at 185°. At 200° the gas consisted 
of C02, 86.30; CO, 7-41 ; C7jH2it gas, 2-08 ; marsh gases, 
3-34 ; hydride of propyl, 0-53 ; nitrogen, 0-34 per cent. 

No. 3 Lignite began to decompose at 1800; the gas 
evolved at 200° consisted of SH2, 0-41 ; C02, gi-68; 
C«H2M, 0-41; CO, 7-12 ; H, traces ; N, 0-38 per cent. 

No. 4. Mineral resin from Bovey Heathfield.—At 50° a 
very small quantity of gas was given off. At ioo0, 21*4 c.c. 
of gas from 100 grms. came over ; C02, 88*24 5 0> °'23 > 
C»H2«, 0*47; CO, 7*90,4 N, 3*16 per cent. At no0 to 
1200 it began to melt and decompose, the sulphur com¬ 
pounds coming off so rapidly as to block the pump. When 
the temperature was raised to 1600, about 180 c.c. came 
over, consisting of SH2. 0*41; C02, 78*88 ; C»H2» gases 
2*67; CO, 7*82; marsh gas 8*05 ; hydride of propyl, i*86 ; 
nitrogen, 0*31. When compared with the coals of the 
carboniferous period, it is seen that, as far as the occluded 
gas is concerned, these lignites resemble most cannel 
coal, but contain C«H2« gases, and only matters of the 
aromatic series instead of gases and compounds of the 
paraffin series. The lignites are far less stable in vacuo, 
decomposing below 200°, whilst the true coals usually 
resist a temperature of 300°. The existence in Nos. 1 and 
3 of organo-sulphur compounds in the presence of hydrated 
oxide of iron suggests that the iron pyrites of true coal 
may have derived their sulphur from that existing in 
organic combination in the plants from which coal is pro¬ 
duced, and not from the reduction of sulphates. The 
author concluded by pointing out the extremely hygro¬ 
scopic nature of the Bovey lignites. Mr. Thomas also 
exhibited two mechanical appliances driven by water or 
steam for shaking a beaker containing a precipitate so as 
to promote its settling or for hastening the solution of 
a substance. He mentioned that with the aid of the 
apparatus the magnesia precipitate came down from a 
dilute solution in fifteen to twenty minutes. 

After the thanks of the meeting had been given to the 

author, 
The President called on Dr. Frankland to read a 

paper on “ Apparatus for Gas Analysis.” After giving a 
short description of the original apparatus introduced by 
himself and the late Mr. Ward, the author proceeded to 

ooint out the various modifications the apparatus had met 
with at the hands of Mr. Duppa and Professor McLeod. 
Notwithstanding all improvements there were still some 
disadvantages connected with the apparatus. In the first 
flace the bottom of the water cylinder was closed by an 
india-rubber cork, through which the two tubes passed ; 
this cork after a time was liable to stick, and so on 
removal a risk of breakage was incurred; moreover, it 
was not rigid, so that when the measuring tube was 
filled with mercury the weight depressed the india- 
rubber cork to a slight extent. This defeCt the author 
proposes to remedy by substituting a cast-iron plate 
ihrough which the glass tubes pass water-tight by means 
of suitable collars, and are clamped by a strong wooden 
clamp screwed to the cast-iron bottom ; a stopcock is 
inserted into the cast-iron base for the introduction of 
water instead of passing it down a glass tube. Another 
defedt of the old apparatus was the use of steel caps to 
unite the laboratory tube with the measuring tube; they 
are liable to rust, are expensive, form a rigid joint, are 
always liable to break away from the cement, and, unless 
very carefully ground, are difficult to make absolutely 
tight. The author therefore proposes to do away with 
the steel caps by the following contrivance :—The upper 
end of the measuring tube terminates in a small cup like 
a small funnel with a very acute angle. The tube from 
the laboratory tube is bent twice at right angles, and 
then drawn out at its end so as to fit into the neck of the 
above cup (without grinding). It is then covered with a 
fiece of thin sheet unvulcanised india-rubber, the edges of 
which are cut cut off, warmed, and joined so that a 
conical stopper of india-rubber is formed; this, when 
moistened and pressed down into the cup by an india- 
rubber band and covered with mercury, forms a perfectly 
air-tight joint, which is nevertheless flexible. 

Mr. Warington said the joint had been most severely 
tried, not only with regard to its tightness, but as regards 
the possibility of any air space being left between the 
capillary tube and the cup, but no perceptible error could 
be detected. 

Dr. Frankland said there was another point which he 
had forgotten to mention, the rack and pinion of 
Regnault’s apparatus was replaced by a long screw, the 
shelf for the mercury trough sliding or. a V shaped guide, 
and having a nut to fit the screw. In answer to Dr. 
Wright, who asked if the india-rubber cone was greased or 
not to secure the tightness of the joint, Dr. Frankland 

said that the joint was only moistened with water. 
Dr. Russell bore testimony to the necessity of wetting 

india-rubber and glass joints to secure their tightness. 
With regard to the improvements brought forward by 
Dr. Frankland, he would say that only those who hac. 
worked with the old apparatus could properly appreciate 
them. 

Mr. Greenaway pointed out the great ease with which 

the laboratory tube could be cleared by reagents now that 
the steel caps had been god rid of. 

Dr. Wright then read a paper on “ Narcotin, Cotarnin, 
and Hydrocotarnin” Part V. A large number of experi¬ 
ments made with a view of breaking up cotarnin into 
simple bodies, and so to elucidate its structure, were as 
fruitless as were attempts made to synthesise narcotin 
from mixtures of hydrocotarnin and opianic acid. By 
aCting on hydrocotarnin hydrobromide with bromine, the 
following actions take place :— 

1. CI2Hi5N03, HBr + Br2 = HBr+CI2HI4BrN03, HBr. 
v--Y-- ' 

Bromhydrocotarnin hydrobromide. 

2. CI2HI4BrN03,HBr+Br2 = 2HBr+CI2HI2BrN03,HBr. 
V---V-- ' 

Bromocotarnin hydrobromide. 

3. Ci2HI2BrN03, HBr + Br2=CI2HI2Br3N03, HBr. 
v_--s-- J 

Tribromhydrocotarnin hydrobromide. 
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The formation of the first two bodies is preceded by the 
production of the unstable addition products- - 

Ci2Hi5Br2N03HBr and CI2, 

and CI2HI4Br3N03HBr respectively; the third addition 
product, tribromhydrocotarnin hydrobromide, is a well 
defined crystalline stable substance. Bromhydrocotarnin 
and bromocotarnin resemble in general properties hydro- 
cotarnin and cotarnin respectively. The first crystallises 
anhydrous and melts at 76°. The second is— 

Cx2HI2BrN03,H20, 

and loses water at ioo° with decomposition ; their hydro¬ 
bromides crystallise well, that of the first being sparingly 
soluble in H20 and anhydrous, while that of the second is 
easily soluble, and contains Ci2Hi2BrN03HBr,H20. 
When heated to about 200° bromocotarnin hydrobromide 
fuses, gives off HBr and combustible vapours (apparently 
CH3Br), and forms a small quantity of the hydrobromide 
of a new base termed “ tarconin ” (anagram on cotarnin 
and narcotin) CnHgN03, and a large amount of an indigo- 
blue substance, the hydrobromide of a base C20Hi4N206*, 
this base and its salts are all but insoluble in water, ether, 
alcohol, benzene, CS2, petroleum, &c.; boiling aniline and 
glacial acetic acid dissolve a minute quantity, forming a 
deep blue fluid ; strong H2S04 dissolves it, forming a sul¬ 
phate (C20Hi4jq206)2H2S04. The solution has a tint rival¬ 
ling magenta in beauty and intense colouring power. 
Tribromhydrocotarnin hyirobromide fuses at 200°, and 
decomposes in accordance with the reaction— 

Ci2Hi2Br3N03,HBr=HBr+CH3Br+CiiH8BrN03,HBr, 

forming bromotarconin hydrobromide. Bromotarconin 
forms fine scarlet crystals, Ci2H8BrN032H20, which 
become crimson when dried at ioo°. The crimson an¬ 
hydrous mass, when dissolved in hot absolute alcohol 
perfectly free from water, separates on cooling in crimson 
crystals, but if the least trace of moisture be present, the 
scarlet hydrated crystals appear. The salts are pale 
yellow, well crystallised and sparingly soluble in cold , 
water. The hydrochloride and hydrobromide contain ) 
2H20. Cotarnin hydrobromide is very soluble— 

Cx2Hx3N03HBr2H20; 

with bromine it forms the addition compound dibromhy- 
drocotarnin hydromide, Ci2Hi3Br2N03HBr, which, by fur¬ 
ther aCtion of Br produces tribromhydrocotarnin hydro¬ 
bromide, identical with that from hydrocotarnin. By the 
aCtion of water dibromhydrocotarnin hydrobromide splits 
up into HBr and bromocotarnin hydrobromide. By the 
aCtion of zinc and hydrochloric acid bromocotarnin takes 
up H2 and forms bromhydrocotarnin identical with that 
obtained by brominating hydrocotarnin. By aCting on 
opianic acid with a large excess of HI almost the theo¬ 
retical yield of CH3I is obtained for the reaction— 

CioHio05 + 2HI = 2CH3I + C8H605 

(noiopianic acid). The noropianic acid thus produced 
crystallises with 2H20, and is not identical with the body 
recently described by Tiemann as isonoropianic acid. 

The next paper was on “ Otto of Limes” by C. H. 
Piesse and Dr. Wright. The otto from the rind of 
the fruit of the Citrus limettci had a sp. gr. of 0*90516 
at 15*5° C. When distilled, about two-thirds passed over 
below 1860. After purification by fractional distillation 
and finally over sodium this yielded aterpene body boiling 
at 176°. On treating with bromine an unstable dibromide 
was formed, unlike the dibromide of the hydrocarbon from 
orange peel (hesperidene). This yielded but little cymene 
by simple heating, the greater portion being transformed 
into resinous non-volatile bodies. The cymene thus pro¬ 
duced boiled at 176°, and yielded terephthalic and acetic 
acids by oxidation with chromic acid ; hence it would seem 
that the terpene of the lime is not identical with that of 
the orange, nothwithstanding the nearness of their boiling- 
points, but that it is more like the terpene of the lemon 

(boils about 1730), which, as Openheim has shown, yields a 
dibromide from which but small quantities of cymene are 
formed by simple heating. The residue not volatile at 
1860 was further heated, and gave a few drops of distillate 
between 1860 and 250° The residue in the retort was 
a semi-solid resin. On standing two or three months a 
quantity of crystals formed in this soft mass. These were 
extracted by the pump filter, well washed with the terpene 
and with alcohol, and crystallised successively from strong 
and dilute alcohol. They formed white micaceous plates, 
scentless, neutral, not volatile without charring, giving 
numbers agreeing with the formula C24H 2805, melting at 
162°, not forming protocatechuic acid on fusing with 
potash, and therefore not identical or even allied to 
hesperidin. 

Mr. Grosjean pointed out that in Sicily the otto was 
collected by powerfully squeezing the rind of the lime 
against a clean sponge. He objected to the formation of 
new names for chemical substances by the anagrammatic 
method. 

The Secretary, Mr. Perkin, then read a paper by Mr. 
C. T. Cross on “Primary Normal Heptyl Alcohol and 
some of its Derivatives.” Pure cenanthol was prepa'ed by 
a rapid dry distillation of castor oil and fractional distil¬ 
lation. Its sp. gr. was 0*823 at 160 C.; at 748*6 m.m. it 
boiled at 1520. Heptyl alcohol was prepared by aCting 
on 15 grms. of cenanthol dissolved in 150 grms. of 65 per 
cent acetic acid with 10 grms. of sodium in 1000 grms. of 
mercury for ten days ; the alcohol was drawn off, washed, 
&c., and purified by fractional distillation. From 
300 grms. of impure aldehyd 120 grms. of pure alcohol, 
boiling 170° to 180°, were obtained. Some of the alcohol 
was specially purified by rectification over metallic sodium. 
It is colourless, has an agreeable pear-like odour ; sp. gr. 
at o° 0*833, at 160 0*830, at 27° 0*824, at 764*1 m.m. it 
boiled at 175*5°. The following substances were also pre¬ 
pared :— 

Sp. Gr. at 16°. 

Heptyl chloride .. o*88i, boils 754-0 m.m. at 159*200° 
,, bromide ri33» >. 750*6 178*500 
,, iodide i*346. » 754-8 1} 201*000 
,, acetate 0*874, „ 758-5 »» I9I*500 

,, cenanthylate 0*870, „ 760*0 270*272 
,, ethylether .. 0*790, „ 748'3 f» 165*000 

In conclusion the author draws attention to the coin¬ 
cidence of the boiling-points of the above compounds with 
those calculated by Schorlemmer, viz., chloride 158, 
bromide 179, iodide 202, acetate 191*5. 

A short note was then read by the Secretary, from 
Messrs. Dale and Schorlemmer, “ On the Transformation 
of Anrin into Rosanilin.” Since their last communication 
to the Society (May 24) on this subject the authors have 
compared the speCtra of the hydrochlorides of their base 
and of rosanilin, and find them quite identical. They 
have transformed their base into Hofmann’s violet, 
aniline-blue, and aniline-green, obtaining at the same 
time with the latter the violet. If aurin be heated with 
alcoholic ammonia for several days to 150° the rosanilin 
first formed is converted into leucanilin. A similar adtion 
does not take place in the formation of rosanilin from 
aurin, because rosanilin is readily formed by heating 
aurin with aqueous ammonia to 120° for twenty hours. If 
the temperature be raised to 180° to 200° other colourless 
bodies are formed. 

The Society then adjourned to June 21, when the fol- 
lowiug papers will be read :—1. “ On Diamyl,” by H. 
Grimshaw; 2. “On Dinaphthyls,” by Watson Smith; 
3. “ On certain Relations between the Oxalates and Car¬ 
bonates of the Alkalies and Alkaline Earths,” by Watson 
Smith ; 4. “ Note on Thallious Platino-cyanide,” by R. 
J. Friswell and A. J. Greenaway; 5. “ On Crystallised 
Barium Silicate,” by E. W. Prevost; 6. “ Note on Anethol 
and its Homologues,” by W. H. Perkin. 



Chemical News ) 
June 15, 1877, J 251 De Haen's Process. 

PHYSICAL SOCIETY. 

June 9th, 1877. 

Professor G. C. Foster, F.R.S., President, in the Chair. 

The following candidates were elected members of the 
Society:—Mr. W. H. Northcott and Mr. L. J. Whalley. 

Mr. S. P. Thompson read a paper “ On Interference 
Fringes within the Nicol Prism.” After referring to the 
original paper by the inventor in 1828, in which this 
phenomenon was referred to, he gave a general descrip¬ 
tion of it prior to explaining the cause. If the field of a 
Nicol be explored by the eye it will be seen to be bordered 
on one side by a margin of violet-blue light, and on the 
other, when the light passes obliquely through the prism, 
by an orange band within which lie a series of coloured 
fringes ; these latter are very clearly seen with mono¬ 
chromatic light when a second set within the blue band 
also appears. The author showed that these two sets are 
due to interference taking place within the film of balsam 
at the critical angle of total reflexion for ordinary and 
extraordinary rays respectively ; they are therefore 
analogous to the interference bands in a thin film placed 
beneath a prism of a more highly refracting substance, 
and occurring just within the limit of total internal reflex¬ 
ion, as first observed by Sir W. Herschel. 

At the conclusion of the scientific business of the 
Society, a special general meeting was held. 

Erratum.—On page 207, column 2, line 7 from bottom, 
for “ more ” read “ less.” 

NOTICES OF BOOKS. 

Qualitative Chemical Analysis. By Professors S. H. 
Douglas and A. B. Prescott. Second Edition, 
pp. 254. New York: D. van Nostrand. London : 
Triibner. 1876. 

This book is in reality, as its second title affirms, a guide 
in the practical study of chemistry and in the work of 
analysis. It is not a mere body of directions, to be blindly 
followed by the student without his having learnt the 
reason why. If this book be faithfully studied, the habits 
of “ automatic operation ” and “ superficial observation ” 
—too often the only acquirements learnt in a laboratory— 
will be accompanied by a sound knowledge of the principles 
on which the plans of qualitative analysis are based. In¬ 
deed, if we had before us for review nothing but one more 
mere manual of analysis, distinguished from the ever- 
increasing crowd of such manuals to which the attention 
of teachers and learners is being continually called, by no 
distinctive superiority, we doubt whether our readers would 
have thanked us for noticing the book. But the volume 
before us shows so many marks of ability in its concep¬ 
tion, and care in its execution, that it is a real pleasure to 
speak decisively in its favour. 

In criticing a volume on chemical analysis, the minuter 
details of the treatment adopted would be out of place. 
But we may give our readers a summary of the contents 
of the book, and we may also convey some notion of the 
style in which the subjeCt is handled in a very few lines. 
After a few preliminary remarks, very sound and intelli¬ 
gible, on the study of chemical analysis, we reach the two 
chief chapters of the book, relating to the reactions of the 
metals and acids, respectively. Here the rarer metals 
and non-metals are introduced, but the rarer organic acids 
are excluded as not admitting of adequate discussion in a 
manual for student’s use. Indeed, if we include such 
organic acids as succinic and salicylic in a handbook of 
ordinary qualitative analyses, such organic bases as me- 

1 thylamine and quinine can scarcely be omitted. Nearly 
two hundred pages are thus occupied with what may be 
called the comparative chemistry of the metals and bases, 
of the non-metals and acids. There is no shirking of 
explanations. Reactions are duly displayed, while a 
running commentary explains at once why certain proper¬ 
ties and changes are utilised in the processes of separa¬ 
tion, and also how this is done. That the reactions are 
chronicled with adequate fulness may be gathered from a 
single example which we take, haphazard, from the ac¬ 
count of iron compounds, which occupies more than five 
pages (47 to 52) :— 

“ Iron dissolves, in hydrochloric acid and in dilute sul¬ 
phuric acid, to ferrous salts, with liberation of hydrogen 
(«) ; in moderately dilute nitric acid, with heat, to ferric 
nitrate, liberating chiefly nitric oxide (b) ; in cold dilute 
nitric acid, forming ferrous nitrate with production of 
ammonium nitrate (<?), of nitrous oxide (d)} or of hydro¬ 
gen (e) :— 

a. Fe+ H2S04 = FeS04 4-2H 
b. 2Fe+ 8HNO3 = Fe2(N03)6 + 2N0 +4H20 
c. 4Fe + ioHN03 =4Fe (N03)2+ NH4N03 + 3H20 
d. 4Fe+ioHN03=4Fe(N03)2+ N20 +5H20 
e. Fe+ 2HN03 = Fe (N03)2-f 2H.” 

After the foregoing reactions and plans of separation 
we find a concise account of the “ Preliminary Examina¬ 
tion,” including blowpipe analysis ; then follows the sys¬ 
tematic analysis of solutions, and a full account of the 
solubilities of salts. The two pages (245-6) devoted to 
Reagents do not suffice for a useful discussion of this 
subjeCt. 

CORRESPONDENCE. 

DE HAEN’S PROCESS. 

To the Editor of the Chemical News. 

Sir,—Although your journal has brought some weeks ago 
an answer to an inquiry on the above process, I trust you 
will allow me to say a few words on the subjeCt, which, 
in my opinion, deserves to be widely known and introduced. 
Several years ago De Haen’s process for treating water 
so as to prevent the formation of incrustations in boilers 
was brought under my notice by Messrs. Domeier and 
Co., of 3, Botolph Lane, who represent Mr. De Haen in 
this country, and who, I make no doubt, will gladly 
answer any inquiry. 

For more than four years the process has been largely 
used in Germany, not only in a great many factories, but 
also at several large railway stations, where the engine- 
boilers are fed, and once introduced it has invariably given 
entire satisfaction. Professors Heeren, Karmarsch, and 
Ruhlmann have practically tested the modes of purifica¬ 
tion and its effects, and strongly recommend it. 

I think Mr. Payne, in his letter, is not quite correct in 
saying there is nothing new in the plan, and as he has 
made some important additions I, for one, regret he has 
not placed these additions before the readers of your 
journal. 

Mr. De Haen does not claim any particular merit for a new 
invention. He frankly states that one of his objects in view 
is a new application of barium chloride, and the extremely 
large quantities of the salt sold for the purpose prove his 
success ; he also points out the importance of the purity 
of the salt, and as its manufacture forms one of his 
specialities he is ready to furnish practical information for 
its new application. The removal and conversion ot the 
lime salts which form the incrustation by the combination 
of lime and barium chloride appears to be simple and 
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perfeft; and I cannot agree with Mr. Payne as to the 
difficulty arising from the chara&er of the men employed 
as stokers. 

The operation does not require any particular skill; 
the necessary quantity of barium chloride is readily deter¬ 
mined by a simple test, and if this should be inconvenient 
a few ounces of the water may be sent either to Messrs. 
Domeier and Co. or myself, who will give the desired 
information. 

The additional trouble is very trifling, and will, I believe, 
disappear if compared with the serious annoyance, waste 
of fuel, and loss of time consequent upon the periodical 
removal of the incrustation and the damage done to the 
boilers.—I am, See., 

Frederick Versmann, Ph.D. 

35, Whitecross Place, Wilson Sreet, Finsbury, 
London, E.C., June 6, 1877. 

DE HAEN’S PROCESS. 

To the Editor of the Chemical News. 

Sir,—I am obliged by the kind letter of Mr. Alfred Payne, 
F.C.S., replying to my inquiry in your issue of May 11, 
and trust he will accept my thanks. 

I have lately read with much pleasure the able paper of 
Mr. F. G. Rowan “On Boiler Incrustation and Corrosion,” 
read before Section G, British Association, at the recent 
meeting in Glasgow in September, 1876. The fads and 
results of observations therein recorded are most valuable 
and interesting and in everyway pradical. The following 
paragraph on page n of his pamphlet, which reads as 
under, however, drew my attention :— 

“Two other methods of prevention have also been 
devised, and seem to be founded upon the fad which, 
Professor Mills informs me, was first observed by J. Y. 
Buchanan (Proc. Royal Soc. of London, 1873-4, vol. xxii., 
pp. 192 and 483), that barium chloride decomposes sul¬ 
phates and liberates the carbonic acid in water. One of 
these, called ‘ De Haen’s process,’ which consists in the 
use of barium chloride and milk of lime, is now extensively 
used in Austria and in Krupp’s Works in Prussia.” 

From the preceding extrad it would seem as though 
the De Haen’s process had the claim of priority in the 
use of barium chloride as a preventive against boiler 
incrustations, and the above paragraph in Mr. Rowan’s 
pamphlet tends to give one rather the impression that the 
use of the salt for this purpose was not known or pradised 
until very recently. It should be stated, however, that 
the application of this reagent has been known for many 
years past. I am not aware how many parties have used 
this reagent for the objed described above; but it is not 
improbable that others besides myself may at various 
times have done so. 

I successfully tried it at the Wortley Ironworks and 
Wortley Silkstone Colliery for this objed some nine years 
ago during the year 1868. The cost of the barium salt 
then as compared with soda-ash being, however, an 
obstacle to its continued use, as from the bad nature of 
the water, so much was required, and soda-ash appeared 
to answer the purpose of a preventive equally well, if not 
in some respeds better, and was found to be cheaper. 

Being much inconvenienced for want of a good supply 
of pure water for boilers at the Wortley Silkstone Colliery, 
we had chiefly to depend for supplies on the water pumped 
from the mine, which was, in fad, a mineral water most 
unfit in every way for this purpose ; but which, except in 
very wet weather, we were compelled to use for the 
simple reason that none other could be got. 

The following determinations of the sulphates made at 
various times show the unsatisfadory charader of this 
water for boiler purposes. It has also a strong acid re- 
adion with litmus. 

Determinations of Sulphates in Water from Wortley 
Silkstone Colliery ,- Results Calculated as (Sulphuric 
Anhydride) SO3. 

Results in Grains per Gallon. 
/--- --s 

Date. Dry Seasons. Rainy Seasons. 
June 20, 1865 .. 

October 12, 1867 

. . — 27-90 

« . — 45-63 
November, 1868 . . — 67-91 
March 3, 1875 .. .. ug-oo 

,, 5> 1875 • • .. 101-63 — 

„ 10, 1875 .. .. 96-62 — 

February 1, 1876 •• 103-55 — 

j> 15. 1876 .. — 68-33 
,, 26, 1876 .. — 78-55 
,, 28, 1876 .. — 76-29 

March 6, 1876 .. .. — 8i-io 
,, 10, 1876 .. .. — 88-38 

July 26, 1876 .. .. 134-18 — 
„ 27,1876 .. • .. 137-48 

6) 692-46 8)534-09 

Mean average .. .. 115-41 66-76 

The sulphates were chiefly those of calcium, magnesium, 
and iron, and all the samples had an acid readion with 
blue litmus, those colleded during dry seasojis being 
strongly acid. 

From the above series of determinations it will be seen 
that the charader of the water becomes worse as time 
goes on. The incrustation deposited from this water in 
the boilers gives the following composition, from which i 
will be seen that the chief ingredient is calcium sulphate1 

Moisture . 
Combined water, organic matter, &c. 
Siliceous matter. 
Peroxide iron and alumina 
Phosphoric acid, 076 
Sulphate of lime .. 
Magnesia. 

6-85 per cent. 
5-8o ,, 

78-55 
0-65 ,, 

99-75 
The interiors of the boilers had thick hard crusts con¬ 

tinually deposited on them, which could only be hammered 
off with difficulty, and the boilers had to be very frequently 
“ blown off” with a view to getting rid of as much scale 
and sediment as possible. As may be presumed the cost 
of repairing these boilers has always been considerable, 
and in order to obviate as much as possible the evils 
arising from the use of this bad water, various artificial 
remedies have been tried, as for instance, chloride of 
ammonium process, carbonate of ammonia, soda-ash, &c. 
Seeing that the chief obnoxious constituent to be got rid 
of was calcium sulphate, and not improbably some ilttle 
sulphuric acid free, it occurred to me that the most 
effectual means of doing this would be to commence 
using barium chloride, which was accordingly done and 
with very good success. As before stated the chief reason 
for its discontinuance being the expense of the barium salt 
used as compared with soda-ash. The method of em¬ 
ploying the barium chloride was as follows:— 

The feed water was first run into a large tank or dam 
made near the boiler house; the dissolved barium chloride 
was then added in quantity about sufficient to precipitate 
the sulphates ; the heavy white precipitate of barium sul¬ 
phate formed, then allowed to subside to the bottom of 
the tank, which it quickly did owing to its great weight, 
and the clear water then run off into a reserve tank, for 
use in the boilers, which, during the continuance of this 
process, remained tolerably free from deposit or incrusta¬ 
tion of any kind ; but if through any carelessness of the 
stoker the precipitated barium sulphate was allowed to 
get into the boiler it quickly adhered to the sides and 
formed a hard crust difficult to be removed. Therefore, so 
far as my experience goes, I have always found a con 
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siderable advantage in using what we may call a precipi¬ 
tating tank, and I believe De Haen claims this use of a 
precipitating tank as one of the essential principles of his 
process, but he cannot be said to; have priority in this. 

The precipitating tank is still continued, although soda- 
ash instead of barium chloride is now used, as by this 
means the sediment is got rid of before it enters into the 
boilers'—a matter of importance ; and in all cases where 
bad water is of necessity obliged to be used, it will be 
found both economical and in every way satisfactory to 
use tanks for the above purpose. 

I take the liberty of writing you mentioning this matter, 
as from the paragraph in Mr. Rowan’s pamphlet an 
erroneous impression might be produced that barium 
chloride had not been used as a preventive for boiler in¬ 
crustation previous to the publication of the interesting 
and valuabie researches of J. Y. Buchanan in Proceedings 
of the Royal Society, vol. xxii., 1873 and 1874.—I am, &c., 

* Thos. Andrews. 

DOCTORS’ DIPLOMAS. 

To the Editor of the Chemical Nevus. 

Sir,—Dr. P. Townsend Austen requests me to publish the 
proof of my statement that the degrees sold by “ Medicus” 
are of the University of Philadelphia. 

Some three years ago one or two letters were published 
exposing the degrees sold by “ Medicus,” and it was 
said even then that the University had lost its Charter. 
At the end of 1874 I noticed that “ Medicus ” was still 
advertising, and curious to know what kind of degrees he 
had to offer I applied to him for a German Ph.D., though 
aware that the traffic in these degrees had ceased. He 
answered that he could get me a Ph.D. and M.A. of the 
University of Philadelphia, and that on sending him £20 
I should receive a handsome diploma in order. At the 
same time he sent me a printed list of the lectures and 
lecturers at that university.—I am, &c., 

A. A. R. 
London, June 9, 1877. 

9 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, de VAcademie 
des Sciences. No. 20, May 14, 1877. 

Rotatory Adtion of Quartz upon the Plane of 
Polarisation of the Dark Heat-rays.—M. P. Desains. 
—Not adapted for useful abstraction. 

Analysis of an Ancient Wine Preserved in a Glass 
Vessel Sealed by Fusion.—M. Berthelot.—The liquid 
is yellowish, and contains a solid matter held In suspension, 
which does not deposit on long standing. The liquid, 
however, can be clarified by repeated filtrations. The 
yellowish brown deposit does not contain resin or other 
characteristic matter, and results doubtless from the slow 
alteration of the original colouring matter. The liquid 
possesses a distinctly vinous odour, distinctly aromatic, 
and recalling that of wine which has been in contact with 
fatty matters. The flavour is hot and strong, by reason 
of the simultaneous presence of alcohol, acids, and a trace 
of aromatic matter. The analysis shows per litre— 
Alcohol, 45’o c.c.; fixed acids (estimated as free tartaric 
acid), 3’6 grms.; bitartrate of potassa, o-6 grm.; acetic 
acid, i*2 grm.; tartrate of lime in distinct traces; traces 
of acetic ether; no decided indication of chlorides or 
sulphates. No colouring matter existed in the liquid, at 
least not in a proportion sufficient to be modified by alkalies j 

or precipitated by acetate of lead. There were mere 
traces of sugar, or rather of matter capable of reducing 
cupro-potassic tartrate. 

Origin and Nature of Typhoid Fever.—M. J. 
Guerin.—This paper is of a purely medical nature. 

The Otheoscope, a New Modification of the 
Radiometer.—Mr. W. Crookes.—The contents of this 
paper are already known to readers of English scientific 
journals. 

Diredt Conversion of Mechanical Work into Elec¬ 
tricity.—M. E. Guignet.—The Polytechnic School of 
Rio Janeiro possesses an eleCtro-motcr formed of five 
fixed eleCtro-magnets, and of a movable drum furnished 
with six bars of soft iron. The current of ten Bunsen 
elements being passed along the wire of the electro¬ 
magnets the drum revolves quickly. This apparatus has 
long been employed to show how a current of electricity, 
whatever its origin, may aCt as a motive power. The 
same apparatus may serve for the inverse demonstration. 
If the two ends of the wire of the eleCtro-magnets are 
connected with a galvanometer, and if the apparatus is 
turned by hand, a continuous current is produced. 

Note on Chemical Researches carried on at the 
Polytechnic School of Rio de Janeiro.—M. E. 
Guignet.—The author is engaged with an investigation 
of the nickeliferous iron of Santa-Catarina. On treating 
a large quantity of this mineral with aqua regia a crystal¬ 
line residue was obtained resembling osmide of iridium, 
but which is simply phosphide of iron (and nickel ?). He 
is also occupied with a curious substance of a mineral 
aspect, but of a resinous nature, found deposited within 
the trunks of Angelim pedra, in the province of Minas 
Geraes. The cinchonas of Theresopolis are also under 
examination. At the experimental gas works of the 
school trials are being made with the bituminous schists 
of Bahia, the coal of Tubarao, and the lignites of 
Cacapava. 

Researches at the School of Mines of Ouro Preto. 
—M. H. Gorceix.—The author is seeking to explain the 
formation of the topaz and the euc'lase and the origin of 
the diamond. 

Certain Monochloric Acids of the Acrylic Series. 
—M. E. Demarcay.—The author has been studying the 
monochlorated methyl-crotonic, ethyl-crotonic, isopropyl- 
crotoaic, and propyl-crotonic-acids. 

Salts of the Sesquioxide of Chrome.—M. A. Etard. 
The only crystalline sulphate of chrome hitherto known 
is the violet sulphate to which Schrcetter gives the for¬ 
mula Cr2(S04)3i5H20. This formula—differing by three 
molecules of water at least from that of the sulphate of 
alumina, A12(S04)3,i8H20—may seem exceptional if we 
take into account the analogies and the isomorphism which 
generally prevail between the salts formed by the sesqui- 
salts of chrome and alumina. Without denying the 
possible existence of a salt with i5H20 which may be 
obtained by other methods, the author has sought for a 
sulphate with i8H20, which he regards as normal, and 
finds that it may be easily prepared by allowing the 
vapours of ether to read upon a solution of 100 parts Cr03 
in 150 parts of sulphuric acid and 225 of water. The 
chromic sulphate thus obtained is a fine violet salt, per¬ 
manent in the air, and of a well defined composition. If 
dried in the open air its composition is Cr2(S04)3i8H20. 
At ioo° it loses 30*5 per cent of its weight, and, parting 
with 12 H20, it is converted into the green crystalline 
sulphate Cr2(S04)36H20. This latter salt, which is deli¬ 
quescent, loses its six molecules of water at dull redness, 
and becomes the anhydrous sulphate, Cr2(S04)3. Hence 
the violet sulphate may be formulated as— 

[Cr2(S04)36H20] i2Ag. 

From the comparison of these formulae it would seem that 
the differences between these two varieties are the result 
of a super-hydration of the violet salt. Along with chrome 
alum, regarded in its anhydrous state as Cr2(S04)4K2, may 
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be ranked a crystalline and well-defined salt of the formula 
Cr2(S04)6K6, or in equivalents Cr2033 S03,3K0,S03. This 
salt, which is very stable, represents a molecule of anhy¬ 
drous sesquichloride of chrome, Cr2Cl6, in which the 
chlorine is replaced by residues of bisulphate of potassa, 
Cr2(S04K)6. The bisulphate of potassa adting as a true 
monobasic acid, the author proposes to call the new 
double salt potassio-sulphate of chrome. It is easily 
obtained by putting small portions of the anhydrous chlo¬ 
ride, Cr2Cl6, into melted bisulphate of potash, and heating 
to redness for a few minutes. A sodio-sulphate of chrome 
and a potassio-sulphate of iron may be obtained in an 
analogous manner. In these salts the relations between 
the acid of the sesqui-sulphate and that of the alkaline 
salt are the same, exactly as in the series of double salts 
known as magnesian; Cr2(S04)3,3S04K2, potassio-sul¬ 
phate; (MgS04)3,3S04K2 (triple magnesian sulphate). 

Researches on Pseudo-purpurin: a Sequel to 
Researches on the Colouring Matter of Matter.—M. 
A. Rosenstiehl. 

Les Mondes, Revue Hebdomadaire des Sciences, 
No. 1, May 3, 1877. 

This issue contains no original chemical matter. 

MEETINGS FOR THE WEEK. 

Tuesday, 19th.—Zoological, 8.30. 
Wednesday, 20th.—Geological, 8. 

- Meteorological, 7. 
Thursday, 21st.—Royal, 8.30. 

- Chemical, 8. “On Diamyl,” Mr. H. Grimshaw. 
“ On Dinaphthyls,” Mr. Watson Smith. “ On 
Certain Reactions between the Oxalates and 
Carbonates of the Alkalies and Alkaline Earths,” 
Mr. Watson Smith. “Note on Thallious Pla- 
tino-cyanide,” Messrs. R. J. Friswell and A. J. 
Greenaway. “ On Crystallised Barium Sili¬ 
cate,” Mr. E. W. Prevost. “ Note on Anethol 
and its Homologues,” Mr. W. H. Perkin. 

——- Royal Society Club, 6.30. (Anniversary.) 
- Philosophical Club, 6.30. 

Friday, 22nd.—Quekett Club, 8. 
Saturday, 23rd.—Physical, 3. 

INDUSTRIAL CHEMISTRY. 
Just published, in 8vo., with 23 Woodcuts, price 12s. 

UISTORY, PRODUCTS, and PROCESSES 
of the ALKALI TRADE, including the most Recent Im¬ 

provements. By Charles T. Kingzett, F.C.S. (Consulting Chemist). 
“ We predict for this handsome volume a permanent place in the 

library of the technological chemist.”—Iron. 
“ We have no doubt that Mr. Kingzett’s volume will enjoy the wel¬ 

come reception it deserves, both at the hands of those more particu¬ 
larly interested in Alkali and from the general public.”—Pharmaceu¬ 
tical Journal. 

“ Those engaged in the trade, especially managers, will be best able 
to appreciate Mr. Kingzett’s work. They will find in it not only a 
most interesting account of the history of what is going on every day 
before their eyes, but valuable hints and suggestions as to improved 
processes.”—Birmingham Daily Gazette. 

“The value of Mr. Kingzett’s work is great, and it places the 
profession under a profound obligation.”—Chemical News. 

London : LONGMANS and CO. 

PR IT IS H ASSOCI AT 10 N FO R THE 
ADVANCEMENT OF SCIENCE, 22, Albemarle Street, W. 

—The NEXT ANNUAL GENERAL MEETING will be held at 
PLYMOUTH, commencing on WEDNESDAY, August 15. 

Pi esident-Elect. 
Prof. ALLEN THOMSON, M.D., LL.D., F.R.S., F.R.S.E. 

NOTICE to CONTRIBUTORS of MEMOIRS.—Authors are 
reminded that, under an arrangement dating from 1871, the accept¬ 
ance of Memoirs, and the days on which they are to be read, are now, 
as far as possible, determined by Organising Committees for the 
several Sections before the beginningof the Meeting. It has therefore 
become necessary, in order to give an opportunity to the Committees 
of doing justice to the several Communications, that each Author 
should prepare an Abstract of his Memoir, of a length suitable for in¬ 
sertion in the published Transactions of the Association, and that he 
should send it, together with the original Memo r, by book-post, on or 
before August 1, addressed thus:—“General Secretaries, British 
Association, 22, Albemarle Street, London, W. For Section 
.” If it should be inconvenient to the Author that 
his Paper should be read on any particular day, he is requested to 
send information thereof to the Secretaries in a separate note. 

G. GRIFFITH, M.A., 
Assistant-General Secretary, Harrow. 

WILLS’ HAND-BOOK 
TO PRACTICAL ANALYSIS. 

THE MOST USEFUL LITTLE BOOK PUBLISHED. 

CONTENTS:— 

How to Write Equations, with Examples. 
The Reactions of the Metals and Acidulous Radicals, with Every 

Equation Drawn. 
The Action of Heat on all the B.P. Chemicals, with Equations. 
The Action of the Different Acids on the Metals, &c., &c. 

Every Pharmaceutical and Chemical Student should possess this. 

To be obtained direct from the Office of the Westminster College, 
Post Free 25 stamps, or from— 

Messrs. KIMPTON, 82, High Holborn, W.C. 

^'hemical Technology, or Chemistry in its 
Applications to the Arts and Manufactures. By Thomas 

Richardson and Henry Watts. Second Edition, illustrated with 
numerous Wood Engravings. 

Vol. I., Parts 1 and2, price 36s., with more than 400 Illustrations. 

Nature and Properties of Fuel: Secondary Products obtained from 
Fuel: Production of Light: Secondary Products of the Gas Manu¬ 
facture. 

Vol. I., Part 3, price 33s., with more than 300 Illustrations. 

Sulphur and its Compounds: Acidimetry: Chlorineand its Bleaching 
Compounds: Soda, Potash: Alkalimetry: Grease. 

Vol. I., Part 4, price 21s., 300 Illustrations. 
Aluminium and Sodium: Stannates, Tungstates, Chromates, and 

Silicates of Potash and Soda: Phosphorus, Borax: Nitre: Gun- 
Powder: Gun Cotton. 

Vol. I., Part 5, price 36s. 

Prussiate of Potash: Oxalic, Tartaric, and Citric Acids, and Appen¬ 
dices containing the latest information, and pecifications relating to 
the materials described in Parts 3 and 4. 

Bailliere and Co., 20, King William Street, Strand. 
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ON REPULSION RESULTING FROM 

RADIATION.—PART III.* 

By WILLIAM CROOKES, F.R.S., &c. 

(Continued from p. 245.) 

148. I have proposed for this instrument the name of 
the Radiometer, as it serves to measure the amount of 
radiation failing upon it by the velocity with which it re¬ 
volves. It may also be called the Light-Mill. The 
rapidity of revolution is diredtly proportional to the in¬ 
tensity of the incident rays. Several radiometers, of 
various constructions, were exhibited at the Soiree of the 
Royal Society on April 7th, 1875. The following experi¬ 
ments have been tried with radiometers of different kinds 
and very varying sensitiveness. I could easily have ob¬ 
tained better curves and closer accordance with theory 
by repeating some of the observations with more recent 
instruments ; but the results already obtained are suffi¬ 
cient to prove the laws, and I could do no more than this 
were I to repeat the experiments. 

As soon as the radiometer was seen to revolve it was 
apparent that the stronger the light the more rapid was 
the movement. The second instrument which was made, 
the vacuum being very imperfeCt, the moving parts (straw 
arms and pith surfaces) heavy, and the instrument ac¬ 
cordingly comparatively insensitive, was mounted for the 
purpose of testing its atftion at different distances. 

and the temperature was kept uniform. The radiometer 
was kept fixed, and the lamp was moved backwards and 
forwards along a graduated scale, the number of seconds 
required for the radiometer to make one revolution being 
recorded by a chronograph watch. The following Table 
gives the results :— 

Distances between Number of Seconds 
Radiometer and of Time required for the 

Centre of Lamp-flame, Revolution of the 
in Millimetres. Radiometer. 

150 millims. 6 second 
200 1 1 8, 9 11 

250 11 11 11 

300 n 15, 16 11 

350 11 20 11 

375 11 21 11 

400 i i 23* 24 11 

450' 29, 31 11 

5°° 11 34> 36 11 

550 11 40, 42, 44 11 

600 11 52 11 

650 ?? 60 11 

700 1 J 65 11 

750 11 74 11 

800 11 82, 84 11 

850 11 93> 95 11 

goo 11 100, 102 11 

950 11 116 11 

1000 11 i2g 11 

1050 11 140 11 

1100 11 158 'll 

1150 V 170 11 

1200 11 184,188 11 

The diagram fig. 7 shows the curve formed by 
these observations. The isolated dots show the experj_ 
mental observations, and the continuous line gives the 
theoretical curve which ought to have been followed ac_ 

The radiometer was covered with a thin glass shade, 
and in front of this was a large sheet of plate glass. T he 
whole was covered on three sides and the top and bottom 
with black velvet, the fourth side admitting the light from 
the lamp. The source of light was one of Dietz’s paragon 
lamps, burning paraffin oil. This lamp I find gives the 
brightest light and steadiest flame of any I have tried. 
Black velvet screens were put round the lamp, except on 
the side facing the radiometer. The room was darkened, 

* A Paper communicated to the Royal Society, January 5, 1S76. 
From the Philosophical Transactions of the Royal Society of London, 
vol. clxvi., part 2. 

cording to the law of inverse squares. They are su 
ently concordant to show that this is the law governing 
the movements of the radiometer. The diagram illustrate 
ing this was laid before the Royal Society on April 22, 
1875 ; I therefore prefer to retain it rather than prepare 
another one with a more sensitive instrument. 

149. I next wished to ascertain if the speed of rotation 
would increase diretffly with the number of candles, the 
same distance off, shining on the instrument. 

The same radiometer that was used in the last experi¬ 
ment was placed in the centre of a circle, 2 feet diameter, 

1 having 24 standard candles arranged symmetrically round 
' • 
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the circumference. All the candles were lighted at first, 
and the times of revolution taken as they were removed 
one by one. 

Number of Candles 
Number of Seconds 

required for 
Burning x foot off. one Revolution of 

Radiometer. 

24 6-4 mean. 

23 7 >> 
22 7‘5 n 

21 8-5 ii 
20 9’5 n 

19 10 n 

18 11 

17 n*3 M 
16 12 M 

15 13 n 

14 i3’3 5» 
13 I4*5 ! 1 
12 16 ) } 

II 17 »» 
IO 18*5 M 
9 19-7 n 

8 21 

7 23'5 
6 28 It 

5 35*5 
4 44*5 •> 
3 59 If 

2 92 If 

1 180 n 

iagram shown in fig. 8 gives the 

151. I wished now to ascertain what would be the 
eff><ff of bringing a radiometer into a uniformly lighted 
space, so that there should be no difference of action on 
any side. 

A radiometer was covered over the top with a large 
sheet of paper, and the light from an argand gas-burner 
was reflected vertically downwards on to the paper. The 
apparatus was arranged so that, as near as possible, ex¬ 

actly the same amount of light should illuminate the 
instrument all round. The arms revolved at a uniform 
speed of one revolution in six seconds, and kept on at 
this rate as long as the experiment lasted. 

A radiometer was taken on to the roof of the house, 
where there was an almost uninterupted view all round. 
The sky was of a uniform dull leaden colour, a cold 
north-east wind was blowing, and, as far as the eye could 
judge, there was no difference in the amount of light 
received from any quarter of the sky. The radiometer 
was covered with a white handkerchief, to still further 
diffuse the light. In this condition the arms made one 
revolution in an average of i-g second. On shading the 
light from the south the time of revolution was 2*7 seconds. 
On shading it from the north the time was one revolution 
in 2'9 seconds. With the west shaded off it was one in 
2-3 seconds ; and with the east shaded off, the rate was 
one in 2'Q seconds. 

The same radiometer, exposed near a south-east window 
in a room in the afternoon of the same dull April day, 
revolved once in 16 seconds. 

[The radiometer shows a striking difference between 
heat and light, as commonly expressed. Brought into a 
uniformly heated space, the instrument comes to rest as 
soon as it has acquired the temperature of the space; 
but brought into a uniformly lighted space (151) it con¬ 
tinues revolving as long as the light lasts.—Received 
January 10, 1876.] 

(To be continued.) 

Like the last one, 
this diagram was handed in to the Royal Society on 
April 22, 1875. 

With a recently made instrument I should have been 
able to obtain better results. A radiometer now before 
me will revolve once in eight seconds to the light of a 
candle 1 foot off, whilst 24 candles make it spin with such 
velocity as to become almost invisible. 

150. From the construction of the radiometer it is 
evident that the position of the light in the horizontal 
plane is of no consequence, provided the distance is not 
altered. This was tested during the last-described experi¬ 
ment. When a candle had to be removed, it was found 
to make no difference from what part of the circle it was 
taken. The following experiments were tried to further 
verify this result, the radiometer being a different one from 
that last used :— 

Seconds. 
1 candle, placed 1 foot from centre of radio¬ 

meter, gave 1 revolution in 78 seconds 

(78Xi=).78 
2 candles, placed 1 foot from centre of radio¬ 

meter and put close together, gave 
1 revolution in 39-5 seconds (39-5 X 2 = ) 79 

2 candles, placed opposite to each other, 
gave 1 revolution in3g seconds(3g x 2 = ) 78 

3 candles, close together, gave 1 revolution 
in 26-5 seconds (26-5x3=).79-5 

3 candles, spread round circumference, gave 
1 revolution in 26 seconds (26 x 3 =).. 78 

4 candles, close together, gave 1 revolution 
in 19 seconds (19 x 4 = ) .76 

5 candles, close together, gave 1 revolution 
in 16 seconds (16 x 5 =) . 80 

5 candles, spread round circumference, gave 
1 revolution in 15-5 seconds (15-5 X 5 = ) 77-5 

RESEARCHES ON EMERALDS AND BERYLS.* 

Part II.—On some of the Processes Employed in 

the Analysis of Emeralds and Beryls.” 

By C. GREVILLE* WILLIAMS, F.R.S. 

While analysing the beryl “A” from Ireland, frequently 
mentioned in the first part of this investigation,f so many 
unexpected phenomena presented themselves to the 
author that he found it necessary to study carefully all 
the processes which have been published for the separa¬ 
tion of glucina from alumina. On consulting the numerous 
papers on the subject, it became apparent that a wide 
difference of opinion existed amongst chemists as to the 
best method of working. Among the eleven or twelve 
methods which have been proposed for the purpose, there 
are three which have been especially employed in the 
most important researches. These are placed below, and 
under each heading will be found the names of some of 
the chemists who have used the process ; the first in each 
case being that of the inventor. 

Carbonate of 
Ammonium. 

Hydrate of 
Potassium. 

Chloride of 
Ammonium. 

Vauquelin.. 1798. Vauquelin.. 1798. Berzelius 1812. 
Klaproth .. 1801. C.G. Gmelin 1840. Weeren 1854. 
Lewy». .. 1857. Awdejew .. 1843. 
Hofmeister 1859. Damour .. 1843. 

Ebelmen .. 1848. 

The author’s paper is devoted to a study of the first of 
these, namely, the carbonate of ammonium process. 

The following are the principal questions or problems 
which he has endeavoured to solve :— 

1. Is glucina permanently soluble in a solution of car¬ 
bonate of ammonium ? 

2. Does glucina confer its solubility on alumina, or 
does alumina confer its insolubility on glucina ? 

3. With what amount of accuracy can a mixture of 
glucina and alumina be separated by means of 
carbonate of ammonium ? 

4. How do solutions of glucina and alumina behave 
with carbonate of barium ? 

* Abstract of a Paper read before the Royal Society, April 26,1877. 
t Proc. Royal Soc., No. 145, 1873. 
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I. Is Glucina Permanently Soluble in a Solution of 
Carbonate of Ammonium ? 

This question is of paramount importance, because if 
glucina once dissolved in carbonate of ammonium is 
liable to assume an insoluble condition and separate from 
the solution, it introduces a complication into the process, 
the effedt of which it is difficult to estimate. Joy* states 
that “ If the solution be kept longer than ten days a pre¬ 
cipitate of carbonate of glucina will begin to form, and 
at the expiration of sixteen days 15 per cent less of the 
original amount will go (szc) into solution.” This asser¬ 
tion of Joy’s caused the author some perplexity at first, 
as he had during many years repeatedly dissolved glucina 
in solution of carbonate of ammonium, but had never 
observed a deposit to take place unless he had reason to 
suspect the presence of alumina. He therefore resolved to 
submit pure glucina, and mixtures of that earth with 
alumina, to repeated quantitative experiments, with the 
view of deciding the question. 

Experiment I.—0*6943 grm. of glucina, which had 
already been partially purified by solution in carbonate of 
ammoniym, was dissolved in hydrochloric acid ; am¬ 
monium hydrate was then dropped in until the solution 
was very nearly neutral, and 138 c.c. of solution of car¬ 
bonate of ammonium were added.f At first nearly every¬ 
thing was dissolved, but a precipitate soon commenced 
to form. This is quite characteristic of the presence of 
alumina. The solution was filtered next day, and the 
precipitate was collected, washed, dried, and burnt with 
all the usual precautions. The weight of the alumina 
was 0*0058 grm., or 0-84 per cent on the glucina taken. 
The solution was put aside in a well-stoppered bottle, 
with the intention of filtering it in sixteen days ; but as 
much more than that time passed without a precipitate 
forming, it was put away carefully for three years. At the 
end of this time the bottle, on being shaken, showed a 
barely perceptible trace of deposit; nevertheless, it was 
filtered off with every precaution and was found to weigh 
0*0038 grm., or 0*55 per cent, and this was probably partly 
alumina and partly silicate, arising from a slight decom¬ 
position which had taken place of the glass of the bottle. 

Experiment II.—0*2140 grm. of the glucina which had 
remained three years in solution was next experimented 
on. The earth was dissolved and Seated as before with 
50 c.c. of carbonate of ammonium solution. In ten 
minutes after being well agitated all but a few imponder¬ 
able flocks were dissolved. In fifty minutes they were 
scarcely visible. Two days after they had totally dis¬ 
appeared. In sixteen days, the period at which Joy says 
15 per cent less of the glucina will remain in solution, 
the liquid was filtered and yielded 0*0023 grin. of precipi¬ 
tate, or 1*07 per cent, a quantity which might partly arise 
from insufficient washing, partly from a variation from 
the mean weight in the filter-ash, and also from a trace of 
alumina. 

Experiment III.—0*1603 grm. of glucina known to con¬ 
tain a little alumina was dissolved in hydrochloric acid, 
neutralised as usual, and treated with 50 c.c. of solution 
of carbonate of ammonium. The residue of alumina 
weighed 0*0071. In two days 0*0067 grm. more was ob¬ 
tained. On filtering sixteen days afterwards only 0*0017 
grm., or 1*06 per cent, was obtained. In one year after 
that time the solution was again filtered, the deposit 
weighed 0*0012 grm., or 0*75 per cent, being only one- 
third of the weight of the ash of one filter paper. 

Experiment IV.—0*3846 grm. of pure glucina was treated 
in the usual manner with 80 c.c. of carbonate of ammonium 
solution. The whole dissolved perfectly in a few minutes. 
The solution was kept for three weeks and then filtered. 
The precipitate weighed 0*0003 grm., or 0*08 per cent, 
after deducting the filter-ash. These experiments lead 
the author, therefore, to affirm unhesitatingly that one 

* American Journ. of Science, xxxvi., p. 89. 

t The solution of carbonate of ammonium used in these experi¬ 
ments was always of the same strength, i.e., a cold saturated solution, 
sp. gr. 1*080. 
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decigrm. of pure glucina is permanently soluble in 25 c.c. 
of a saturated solution of carbonate of ammonium. 

It was necessary, in order to make these experiments 
complete, to ascertain whether great variations in tem¬ 
perature influenced the solubility of glucina in solution of 
carbonate of ammonium. That glucina was permanently 
soluble at about I5°C. there remained no doubt, but there 
might still be a tendency in glucina to assume an in¬ 
soluble form at higher temperatures. To determine this 
question it was essential to use a temperature many 
degrees higher than that ever reached by the atmosphere. 
For this purpose 4 decigrms. of pure glucina were dis¬ 
solved in the usual way in 100 c.c. of solution of carbonate 
of ammonium. 15 c.c. of this solution were transferred 
to a glass tube, which was then sealed and heated to 100® 
for two days. The solution remained perfectly clear. 

2. Does Glucina Confer its Solublility on Alumina, or 
does Alumina Confer its Insolubility on Glucina ? 

The following experiment was made to affix a quanti¬ 
tative value to the amount of alumina soluble in car¬ 
bonate of ammonium when no glucina was present to 
influence its solubility. 

0*5000 grm. of pure alumina was dissolved in hydro¬ 
chloric acid and precipitated (after neutralisation with 
carbonate of ammonium) with 100 c.c. of solution of the 
carbonate. The whole was thrown on a filter at once. 
The contents of the filter were washed, dried, and ignited. 
The alumina which had precipitated at once weighed 
0*4702 grm. The filtrate, on standing twenty-four hours, 
had yielded a deposit weighing 0*0281 grm. These 
numbers, reduced to percentages, are as follows:— 

Alumina precipitated at once .. .. 94*04 
,, coming down afterwards .. 5*62 

Loss . 0*34 

100*00 

It was considered that the question, whether glucina 
confers its solubility on alumina, would be best answered 
by treating with carbonate of ammonium a mixture con¬ 
taining a great excess of glucina. 

Experiment I.— A mixture was therefore made of 
0*2590 grm. of glucina and 0*0250 grm. of alumina. It 
was dissolved in hydrochloric acid, and the excess of acid 
was removed by evaporation ; 50 c.c. of carbonate of am¬ 
monium solution were then added. The precipitate at 
first formed entirely re-dissolved in a few minutes, but the 
alumina commenced to deposit it about fifteen minutes 
afterwards. The mixture was allowed to stand for 
twenty-four hours and was then filtered. The precipitate 
of alumina containing glucina weighed 0*0323 grm. The 
glucina recovered from the solution weighed 0*2407 grm.; 
or, per cent:— 

Composition of Found after 
Mixture. One Extraction. 

Glucina .. .. 90*91 87*53 
Alumina .. .. 9*09 11*75 

ioo*oo 99*28 

The glucina, although in such great excess, had, there¬ 
fore, under the circumstances indicated, not conferred its 
solubility on the alumina ; but, on the contrary, the 
alumina had conferred its insolubility on the glucina. 

Experiment II.—The alumina obtained in the manner 
described was re-dissolved, re-precipitated, and again 
treated with 25 c.c. of carbonate of ammonium solution 
for twenty-four hours. The glucina had now increased 
to 0*2432, and the alumina diminished to 0*0298. The 
composition of the mixture, as found after two extractions, 
was therefore as follows :— 

Found after Two Extractions. 

Glucina.88*44 
Alumina. 10*84 

Researches on Emerals and Beryls. 
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Alter two extractions the alumina therefore still retained 
nearly 2 per cent of glucina. 

Experiment III.—Although these results seemed con¬ 
clusive as far as they went, the author resolved to repeat 
the experiment with a mixture containing a still greater 
excess of glucina, because it appeared especially im¬ 
portant in an inquiry of this kind to know the behaviour 
towards a solution of carbonate of ammonium, of glucina 
containing a comparatively small proportion of alumina. 
For this purpose a mixture was taken of 1 grm. of glucina 
and 3 centigrms. of alumina ; it was dissolved as usual, 
precipitated in the form of carbonates of the earths, and 
heated with 100 c.c. of solution of carbonate of ammonium. 
The earths dissolved entirely at first; but small as the 
quantity of alumina was, the solution began to get turbid 
in about ten minutes. The mixture was left in the cold 
for twenty hours. The residue of alumina containing 
glucina was then filtered off, treated in the usual manner, 
and weighed. The glucina recovered from the solution 
weighed 0-9846 grm. 

Composition of Found after 
Mixture. One Extraction. 

Glucina .. 
Alumina .. 

97-09 
2-91 

95-59 
4-16 

ioo’oo 99‘75 

No. of Extractions. 

I. .. 
II. .. 

III. .. 

Composition of 
Mixture. 

Glucina Obtained. 

.. 0-3896 

.. 0-0739 

.. 0-0203 

Glucina .. 
Alumina .. 

50-00 
50-00 

ioo-oo 

0-4838 

Obtained in Three 
Treatments. 

48-38 

5I-07 

99'45 
Experiment II.—Upon a similar mixture the following 

modification of the process was tried. The mixture was 
dissolved in hydrochloric acid, the excess of acid was 
neutralised with ammonia, and 200 c.c. of a warm solution 
of ammonium carbonate were added. The solution was 
stirred briskly for five minutes, and then filtered off 
rapidly. The precipitate was only washed moderately so 
as not to dilute the filtrate too much. The filtrate was 
allowed to stand for twenty-four hours, the deposit was 

Alumina, therefore, even when mixed with glucina to the 
small extent of 3 per cent, renders some of the latter 
insoluble ; this, then, is a distinct answer to the question 
at the head of the section. 

3. With what Amount of Accuracy can a Mixture of 
Glucina and Alumina be Separated by Means of 

Carbonate of Ammonium ? 

IheiaCt that alumina confers its insolubility on glucina 
is the cause of the difficulties that have been found in the 
separation of the two earths. The author’s experiments 
showed that one treatment with carbonate of ammonium 
is insufficient to dissolve the glucina out from such a 
mixture. He wishes, however, to guard himself from 
appearing to express the opinion that it would be impos¬ 
sible, by a modification of the process, to effeCt the sepa¬ 
ration at one operation, as he is now engaged in an 
attempt to solve that problem. 

In order to ascertain the number of times that it would 
be necessary to treat the insoluble residue with carbonate 
of ammonium, in order to extract all the glucina, the 
following expeiiments were made :— 

Experiment I.—A mixture was taken of 0-5000 grm. of 
glucina and the same amount of alumina ; after three 
treatments for forty-eight hours each with carbonate of 
ammonium the following results were obtained. The 
residue of alumina weighed 0-5107 grm. 

filtered off, added to the first residue, dissolved with it in 
hydrochloric acid, and again treated twice with 100 c.c. 
of carbonate of ammonium solution in the cold for twenty- 
four hours each time. The alumina weighed 0-5201 grm. 

No. of Extractions. 

I. 
II. 

III. .. 

Glucina Obtained. 

Composition of 
Mixture. 

Glucina . 
Alumina . 

50-00 
50*00 

100-00 

0-4450 
0-0163 
o-oi6i 

0-4774 

Obtained in Three 
Treatments. 

47*74 
52-01 

99-75 
then prepared Experiment III.—A mixture was then prepared of 

0*2640 grm. of glucina and 0-8520 grm. of alumina. It 
was dissolved in hydrochloric acid, neutralised with car¬ 
bonate of ammonium, and digested with 95 c.c. of the 
carbonate of ammonium solution for twenty-four hours ; 
it was stirred occasionally. The solution was then filtered, 
the residue dissolved in hydrochloric acid, and after neu¬ 
tralising was Jieated with 100 c.c. of a cold solution of 
carbonate of ammonium, and allowed to stand twelve 
hours. The glucina was separated in the usual manner. 
This mode of proceeding was repeated seven times with 
the results given in the annexed Table :— 

No. of Extractions. 

I. 
II. 

III. 
IV. 
V. 

VI. 
VII. 

Composition of 
Mixture. 

Glucina Obtained. 
Per cent. 

.. 1275 

.. 3-24 

.. o'6i 

•• 374 
.. 1-26 

0-56 

1-13 

23-29 

Glucina 
Alumina 

23-66 

7674 

100-00 

Obtained in Seven 
Treatments. 

23-29 

The alumina was not estimated in this experiment. 
The answer, then, to the question at the head of the 

section is, that results to within half a per cent of the 
truth can be obtained by means of the carbonate of am¬ 
monium process if a sufficient number of extractions be 
made. 

4. How do Solutions of Glucina and Alumina Behave 
with Carbonate of Barium ? 

To study this subject quantitatively the author made 
the following experiments :— 

Experiment I. (Precipitation of Alumina in the Cold by 
Carbonate of Barium.)—0-8034 grm. of pure alumina was 
dissolved in hydrochloric acid. The solution was nearly 
neutralised with carbonate of sodium, and an excess of 
carbonate of barium, made into a cream with water, was 
added. After standing twelve hours the precipitate was 
collected, washed, and dissolved in hydrochloric acid. 
The solution was then boiled and precipitated with an 
excess of sulphuric acid. The sulphate of barium was 
filtered off with the usual precautions, and the filtrate was 
precipitated by ammonia. The precipitate was thoroughly 
washed, dried, and ignited ; it weighed 0-8005 grm., or 
99 64 per cent on the original alumina. Alumina is there¬ 
fore completely precipitated in the cold by carbonate of 
barium. 

Experiment II. (Precipitation of Glucina in the Cold by 
Carbonate of Barium.)—0*5175 grm. of pure glucina was 
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dissolved in hydrochoric acid, and treated precisely as 
the alumina had been in the last experiment. The pre¬ 
cipitate weighed 0T070 grm., or 20’68 per cent on the 
original glucina. This result, therefore, confirms the 
observation of Awdejew,* that glucina is only imperfectly 
precipitated by carbonate of barium in the cold, and, 
under the circumstances indicated, behaves like the nitrate 
in Ordway’s experiment.f 

Experiment III. (Precipitation of a Mixture of Glucina 
and Alumina in the Cold by Carbonate of Barium.)— 
o’2og6 grm. of pure alumina and o-2055 of pure glucina 
were dissolved in hydrochloric acid, and treated precisely 
like the alumina in Experiment I. The precipitate of the 
mixed earths weighed o’3874 grm., or 93‘33 per cent on 
the original weight. Alumina, therefore, in this case, as 
in the experiment with carbonate of ammonium, commu¬ 
nicates much of its insolubility to the glucina. 

Assuming only the portion precipitated by carbonate of 
barium to be accounted for in the analysis of a beryl con¬ 
taining 28‘8g per cent of the mixed earths, only 26'g6 
would be obtained, the loss being 6'67 per cent, which, as 
we have seen, would fall chiefly upon the glucina, if the 
operation were conduded in the cold. This loss is, how¬ 
ever, variable, and appears to depend, to some extent, 
upon the relative proportions of the two earths. 

ON THE DETERMINATION OF COPPER IN 

“ORE REDUCER” SLAG. 

By T. C. CLOUD. 

Assoc. Royal School of Mines, 

The following experiments were undertaken with the 
view of ascertaining whether the method of decomposing 
“ ore reducer ” slag by means of nitro-hydrochloric acid, 
as usually recommended, is one of general application, 
and suitable for the determination of copper in the slags 
produced at these Works. 

A sample of “ ore reducer” slag was ground down, in 
an agate mortar, to an impalpable powder—finer, indeed, 
than is usual in connedion with this method. Two grms. 
were digested with nitro-hydrochloric acid for three days 
(twenty-four hours) in a covered beaker. At the end of 
this time the cover was removed, and, after washing it 
and the sides of the beaker with water, sulphuric acid was 
added, and the contents of the beaker evaporated until 
the fumes of this acid commenced to be evolved. When 
cool, water was added, and the copper determined by 
plating it out on a weighed platinum cylinder forming the 
cathode of a two-cell Daniell’s battery. When all the 
copper had been thus deposited from the solution the pla¬ 
tinum cylinder was removed, washed successively with 
boiling water and alcohol, dried at ioo° C., and re¬ 
weighed. The sample of slag in question, treated as 
described, gave 0-25 per cent copper. Another portion of 
the same sample, treated as above described, but with the 
addition of a small quantity of concentrated sulphuric 
acid previous to the nitro-hydrochloric acid, gave 0-35 per 
cent copper. It was evident, from the appearance of the 
contents of the beaker, that decomposition had proceeded 
farther than in the first instance, but a large quantity of 
dark-coloured silicate yet remained. After the copper had 
been removed from the solution the insoluble residue was 
dried, and again treated with acid as before for three days. 
The solution again yielded copper. 

The endeavour was next made to decompose the slag 
by fusion with bisulphate of potash. Two grms. of the 
slag were fused with a considerable excess of the salt for 
one hour, and the fused mass, after cooling, treated with 
water. A dark-coloured residue, apparently of undecom¬ 
posed silicate, remained. The sample thus treated gave 

0*59 Per cent of copper. _______ 

* Poggendorff’s Annalen, lvi., p. 101. 
t Silliman's American Journ., xxxi., p. 197. 

Finally, the thorough decomposition of the slag was 
effected by fusing it with 4 parts of the mixed carbonates 
of potash and soda and one-fourth part of nitrate of 
potash. The fused mass was treated with dilute sulphuric 
acid evaporated to a suitable quantity, and the copper de¬ 
termined as above described. The total amount of copper 
in the slag was thus shown to be O'fiq per cent. 

A sample from another slag gave, by treatment with the 
three acids, o’55 per cent of copper; by fusion with alka¬ 
line carbonates and small quantity of nitrate of potash 
it gave o*6o per cent. In no case, so far as my experience 
goes, is the slag completely decomposed by treatment 
with acids, even when the adtion is continued for three 
days ; but it frequently happens that the copper is nearly 
all in that portion which is decomposed, as is instanced 
in the result obtained from the second sample mentioned 
above. More frequently, however, the copper is not all 
obtained in solution. From these results it is evident 
that the most reliable method for general use is by fusion 
in the usual manner. With the slag decomposed in this 
way, and the copper determined in the manner indicated,* 
the process leaves nothing to be desired, either on the 
score of accuracy or speed. 

Laboratory, “ Wallaroo Smelting Works,” 
Wallaroo, S. Australia, March 10,1877. 

REPORT 

ON THE METHODS EMPLOYED IN THE 

ESTIMATION OF POTASH AND PHOSPHORIC 

ACID IN COMMERCIAL PRODUCTS, 

AND ON THE 

MODE OF STATING THE RESULTS.! 

Section I. 

The Determination of Potassium in Commercial 
Potash Salts. 

The evidence on this subject obtained previously to the 
last Meeting (Bristol) of the Association, showed that the 
method of determining potassium by precipitation, as a 
platinum salt, was almost universally employed by che¬ 
mists of large experience in the assay of potash salts. 
The Committee thought it desirable, therefore, to subjedt 
the process to an exhaustive examination, with a view of 
ascertaining the origin of the discrepancies known to 
occur between the results of chemists using different 
modifications of the general method of estimation by 
platinum. 

The process of determining potassium by platinic 
chloride is well known to depend on the sparing solubility 
of chloro-platinate of potassium and the easy solubility 
of the chloro-platinates of the associated metals. The 
precipitate is crystalline, of a bright yellow colour, and 
is easily dried. On account of its solubility in aqueous 
liquids, it is necessary to operate on concentrated solu¬ 
tions and to employ alcohol for washing. When the 
precipitate is produced suddenly, by addition of platinic 
chloride to a concentrated solution of potassium chloride, 
or by rapidly cooling a hot saturated aqueous solution 
of potassium chloro-platinate, it is obtained in a finely 
granular or pulverulent form, which presents some diffi¬ 
culty in manipulation, from its tendency to creep over 
the edge of the filter. When the chloro-platinate is 
formed by the gradual concentration of a dilute aqueous 
solution, or by adding chloride of platinum to a dilute 
solution of chloride of potassium, and then concentrating, 

* The usual colouration test might possibly be employed here if an 
approximate result is all that is requiied, but 1 have not tried it in 
connection with the fusion process. 

t Report of a Committee of Section B., British Association, con¬ 
sisting of E. C. C. Stanford, James Dewar, Alfred E, Fletcher, 
E. W. Parnell, T. R. Ogilvie, and Alfred H. Allen (Secretary). Drawn 
up by Alfred H. Allen. 
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the precipitate assumes the form of dense crystalline 
scales, the subsequent manipulation of which is very 
easy. 

The following modifications of the general process have 
been employed by the Committee with the view of testing 
their comparative accuracy under various conditions likely 
to occur in practice. The information forming the basis 
of the experiments was chiefly communicated to the 
Committee during last year, and to a great extent was 
incorporated in the Report presented at the Bristol 
Meeting. 

Modification I.—Essentially the process of Professor 
Fresemus described in his “Manual of Quantitative 
Analysis,” being shortly as follows :—The solution of 
mixed chlorides of potassium and sodium, freed, if neces¬ 
sary, from calcium, magnesium, and sulphates, was eva¬ 
porated nearly to dryness with excess of solution of 
platinic chloride. (In many of the experiments a consi¬ 
derable excess of platinum was employed beyond the 
quantity required to convert both the alkali metals into 
chloro-platinates.) The evaporated solution was then 
treated with alcohol of about So per cent, transferred to a 
small filter, washed with alcohol of 80 percent, and care¬ 
fully dried. The bulk of the precipitate was then trans¬ 
ferred to a weighed capsule, dried at ioo° C., and weighed. 
The filter with from i to 3 milligrammes of adherent preci¬ 
pitate was ignited, the weight of the filter-ash (0-0004 grm.) 
subtra&ed, and the residue of Pt + 2KC1 calculated to 
2KCl + PtCl4, the amount thus obtained being added to 
the main quantity. 

Modification II.—The above process, with the following 
precautions, was recommended by Dr. Fresenius in a com¬ 
munication to this Committee :—“ To make sure not to 
keep any chloride of sodium along with the chloride of 
platinum and potassium, I first extradt the chloride of 
platinum and sodium with spirits of wine of 8o°, and then 
wash the chloride of platinum and potassium with a few 
c.c. of water, drop by drop ; then I evaporate this solu¬ 
tion, adding a little chloride of platinum, treat the small 
precipitate again with spirit of wine, and add the small 
quantity of chloride of platinum and potassium to the 
bulk.” 

Modification III.—The third modification is that of 
Drs. Frank and Berrand, of Leopoldshall. These che¬ 
mists employ only about 0-2 grm. of the potassium salt, 
and manipulate like Fresenius, but they wash the preci¬ 
pitate with alcohol of 98 per cent, which is practically 
absolute. They dry the precipitate at no° C. 

Modification IV.—The fourth modification is that of 
Mr. R. R. Tatlock, who thus describes it in his communi¬ 
cation to the Committee:—“ A portion of the solution, 
equal to 10 grains of the original sample, is delivered into 
a small basin, diluted with 400 grains or so of water, and 
acidified slightly with hydrochloric acid. About 500 grs. 
of platinic chloride solution (containing at least 25 grs. 
of platinum) are added, and the fluid evaporated nearly 
to dryness on a water-bath. A few drops of water are 
then added to the residue, and the evaporation repeated 
to expel the excess of hydrochloric acid. About 50 grs. 
more of the strong platinic solution are mixed with the 
precipitate, and the whole stirred well and set aside in a 
cold place for at least an hour, with occasional stirring. 
The precipitate is then thrown on a very small filter (un¬ 
weighed), the basin rinsed out with about 10 drops more 
of the platinum solution, and the precipitate on the 
filter washed with 10 or 15 drops more. The basin and 
the filter and contents are then washed with the smallest 
possible quantity of alcohol of 95 per cent strength, and 
dried at ioo° C. Ihe dried precipitate is transferred as 
completely as possible to a small capsule, in which it is 
further dried until it assumes a distind orange colour, and 
weighed. The filter, with a trace of adhering precipitate, 
is ignited on a crucible lid, and the residual metal, with 
its corresponding chloride of potassium, calculated to 
potassio-platinic chloride, and the weight added to that 
of the precipitate.” 

Chemical News, 
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From the above description it will be seen that the 
chief points of difference in the processes are as follow :— 

Fresenius (Process I.) uses moderately st "mg alcohol 
(80 per cent for washing the precipitate, but in his modi¬ 
fied process he subsequently uses a few centimetres of 
water, and recovers any potassium salt thus dissolved. 

Frank and Berrand wash with absolute alcohol. 
Tatlock washes first with strong solution of platinic 

chloride, and then with strong alcohol. 
In all editions of his “ Quantitative Analysis ” prior to 

the 7th English, Fresenius directs the drying of the pre¬ 
cipitated chloro-platinate at ioo° C. In the last edition 
drying at 130° C. is recommended. Frank and Berrand 
use no’ C. Until after the conclusion of the investiga¬ 
tions the words “further dried,” in Tatlock’s method, 
were understood by the Committee to signify longer drying 
at ioo° C., but it has since been learnt that drying at a 
somewhat higher temperature was intended. 

In all cases in which the temperature used for drying 
the precipitate is not expressly stated, the Committee 
employed ioo° C. The experiments instituted to ascer¬ 
tain the influence the temperature used in drying had on 
the weight of the precipitate showed a loss of 0-067 per 
cent, by subje&ing the precipitate thoroughly dried at 
ioo° C. to a temperature of 140° C. for one hour. This 
loss represents only 0-02 for 100 parts of potassium 
chloride. 

In order to obtain a satisfactory basis of investigation 
it was necessary, in the first place, to obtain perfectly 
pure potassium salts, and as a necessary condition of the 
requisite purity was complete freedom from sodium com¬ 
pounds, their preparation was found less easy than might 
be expected.* 

In the first place an attempt was made to obtain pure 
potassium chloride by repeatedly evaporating pure nitre 
with hydrochloric acid. The result showed that the re¬ 
action took place with far less facility than was expected, 
and the process was abandoned. 

Chloride of potassium was next obtained by dissolving 
the purest commercial acid potassium carbonate in hydro¬ 
chloric acid, filtering and repeatedly crystallising the pro¬ 
duct. Ignition of the crystals on platinum wire in the 
Bunsen llame showed the presence of sodium in abun¬ 
dance, and two determination of the real chloride of 
potassium as platinum salt gave 98-93 and 98-85 per cent 
respectively. A highly satisfactory product was at length 
obtained by the following process :—Cream of tartar was 
dissolved in hot water, the liquid filtered, and the acid- 
tartrate of potassium obtained by cooling the solution. 
The product was re-crystallised, and then tested for sul¬ 
phates and sodium, neither of which was found. The 
dried crystals were ignited, the mass dissolved in water, 
the liquid filtered, nearly neutralised with hydrochloric 
acid, a few drops of oxalate of ammonium added, again 
filtered, and the solution evaporated to dryness. The 
resultant chloride of potassium reduced to powder. The 
product was absolutely free from sulphates, completely 
soluble in water, and the solution was perfectly neutral. 
The salt showed no trace of sodium when heated on pla¬ 
tinum wire in the Bunsen flame. 

The hydrochloric acid used in the experiments was 
prepared by acting on common salt by non-arsenical sul¬ 
phuric acid, and passing the washed gas into distilled 
water, f 

The platinic chloride was obtained by reducing the 
commercial chloride (which contains iron and other im¬ 
purities) by boiling with caustic soda and alcohol, tho¬ 
roughly washing (first by decantation and afterwards on 
the filter) the resulting platinum black, boiling it for some 
time with hydrochloric acid, and again thoroughly wash- 

* A shorter method than those tried would probably have been to 
ignite pure potassium chlorate.—A.H.A. 

i l*or some years all the hydrochloric acid employed'in my labora¬ 
tory has been prepared by this process. It is more convenient, and 
furnishes a far superior product to that obtained by distilling the 
impure liquid acid.—A.H.A. 
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ng with hot water, and igniting in a muffle. The metallic 
platinum was boiled with nitric acid, re-washed and re¬ 
ignited, and then weighed and dissolved in aqua regia. 
The platinic chloride solution thus obtained was eva¬ 
porated nearly to dryness, first with hydrochloric acid, 
and then several times with water, in order to get rid of 
the free acid as much as possible.* * Ultimately the solu¬ 
tion was diluted, filtered from any insoluble residue (which 
was ignited and weighed, and the weight deducted from 
the original), and the filtrate further diluted until ioo c.c. 
contained about 6 grms. of metallic platinum. 

As the projected research.es required that the weight of 
potassium salt used in each experiment should be known 
with the greatest possible accuracy, it was considered 
desirable to avoid diredt weighing of the solid salt by 
employ ing a definite amount of solution of known strength. 
For this purpose the capacity of a pipette, which nomi¬ 
nally held io c.c., was accurately ascertained. The 
pipette was filled to the mark with distilled water at a 
temperature of 20° to 210 C. The contents were then 
allowed to flow into a small accurately tared beaker. The 
pipette was then allowed to drain for exadtly thirty seconds, 
when the last drop of fluid was expelled by gentle blowing, 
the nose of the pipette being held in contadt witl\ the 
beaker so as to avoid any chance of loss. This plan was 
found to result in the delivery of a more constant weight 
of fluid than spontaneous draining, with or without sub¬ 
sequent contadt of the point of the pipette with the main 
volume of the liquid. The same pipette was always 
employed, and the contents were delivered in the same 
manner. All the measurements were made at pretty 
nearly the same temperature. 

As a result it was found that in a series of nearly twenty 
experiments, the extreme variation in the weight of distilled 
water delivered was 8 milligrms., or about o*o8 per cent of 
the weight, while the great majority of the determinations 
were within 2 milligrms. of the mean. The result of 
using the pipette for measuring out 10 c.c. of a 10 per 
cent solution of chloride of potassium would be that the 
maximum deviation from the mean would be 0*04 per cent 
of the weight, though the maximum difference in two 
successive measurements might amount to twice this 
amount. The experiments showed that at 20° C. the 
pipette delivered a mean weight of g'932g grms. of dis¬ 
tilled water. The most convenient quantity of chloride of 
potassium for precipitation with platinic chloride is about 
07 grms. or 10 grains. A solution of pure chloride of 
potassium was therefore prepared of such strength that 
the pipette should deliver about that amount. The exa<5t 
amount of chloride of potassium contained in one pipette 
delivery of the solution was next ascertained. Two de¬ 
terminations were made by precipitating a pipetteful with 
nitrate of silver, and one by direct evaporation of the 
liquid to dryness, with subsequent cautious heating of the 
residue— 

Ai. AgCl = KC1 0*6968 grm. 
A2. AgCl = KC1 0-6971 ,, 
Bi. By evaporation = KC1 0*6970 ,, 

The mean of these closely concordant result is 0*69697 
grm.; 0*697 grm. was therefore considered as the true 
amount of chloride of potassium in the solution delivered 
by the pipette. 

At a somewhat advanced period of the investigations 
some irregularities in the results led to a doubt as to the 
degree of accuracy attainable by pipette measurements, 
and it was decided to commence an entireiy new series of 
experiments on a different basis. Recognising the advan¬ 
tage the employment of solutions has over direct weighing 
of the solid salt, it was decided to weigh each quantity of 
solution employed, merely trusting to measurement to 

obtain approximately the same quantity. By proceeding 
in this manner all errors due to unequal deliveries of the 
pipette or accidental alterations of temperature were en¬ 
tirely eliminated. 

For these experiments a fresh solution of chloride of 
potassium was prepared, by dissolving a known weight of 
the pure potassium chloride in exactly ten times its weight 
of distilled water.* 

In the experiments made on the weighed, solution the 
required quantity was approximately measured by running 
it from a burette into an accurately tared beaker, and the 
exact quantity taken was then ascertained by weighing. 
In this manner the amount of potassium salt employed 
in each experiment was ascertained with great accuracy. 
The error in the amount taken could not be more than 
0*00905 of a gramme, or about 0*007 Per cent °f the quan- 

1 tity used. 
With the new solution the following experiments were 

made as a check on its strength :— 

By precipitation with nitrate of silver:— 

Weight of 
Solution = KC1. 

A I. 7*7065 0*70060 

A 2. 77455 0*70414 

Weight of 
AgCl = KC1 — Per cent. 

1’3459 = 0*70017 = 99*94 
r3534 = 0*70408 = 99*99 

By diredt evaporation :— 

Weight of Solution = KC1. Residue = KC1 per cent. 

B i. 7*7110 = 0*7010 0*7005 = 99*93 

In this case half a milligramme loss of chloride of po¬ 
tassium, probably due to decrepitation on heating the 
residue, caused a difference of 0*07 per cent. 

In the foregoing and all subsequent experiments the 
following atomic weights and fadtors were employed :— 

Chlorine. 35*47 5 Stas, 1S65. 

Potassium.. 39-I37 >> >» 
Silver.107*930 ,, „ 

AgCl x 0*52023 = KC1. 

The atomic weight of platinum was calculated from the 
original data of Berzelius obtained by the analysis of po¬ 
tassium chloro-platinate, but substituting Stas’ numbers 
for chlorine and potassium for those employed by Berze¬ 
lius. This gives the result— 

Pt"" = 197*1937. 
Hence— 

K2PtCl6 X o* 16033 *= 
K2PtCl6 x 0*19310= I<20 
K2PtCle X 0*30560 = 2KCI. 

Fresenius, in the last edition of his “ Quantitative 
Analysis ” (7th English) adopts the number 98*59 as the 
atomic weight of di-valent platinum, which also gives 
the fadtor 0*3056 for calculating the chloro-platinate into 
chloride of potassium. In former editions Andrews’s 
number of 98*94 was adopted for platinum, which caused 
a sensible difference in the percentage of potassium 
chloride obtained. The fadtor 0*30507, resulting from the 
employment of Andrews’s atomic weight for platinum, is 
adopted by Drs. Frank and Berrand in their communica¬ 
tion to this Committee. The consequence of employing 
the above fadtors in calculating the percentage of chloride 
of potassium corresponding to the precipitate of chloro- 
platinate obtained is shown in the following statement.— 

Precipitate x Fadtor = KC1 per cent 

Committee .. .. 3'2723 X 0*30560* = 100*00 
Fresenius .. .. 3*2723 X 0*30560 = ioo*oo 
Frank and Berrand 3*2723 x 0*30507 = 99*83 

* This method of prepariug pure chloride of platinum is practically 
identical with that recommended by Messrs. Chalmers and Tatlock, 
in a paper read* before the Chemical Sedton of the Philosophical 
Society of Glasgow, April 20th, 1868. The Committee has adopted 
the same process for recovering the platinum from the precipitates 
and filtrates obtained in the experiments. 

* It is obvious that the subsequent calculations would have been 
facilitated by dissolving the salt in nine times its weight of water 
instead of ten. This consideration did not present itself till it was 
too late to take advantage of it. 

* This fadtor was adopted by Messrs. Chalmers and Tatlock as 
long ago as 1868. 
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The committee is informed that the fadtor 0-194 is 
adopted by some chemists for calculating the chloro- 
platinate to anhydrous potash, a plan which would cause 
the result of 100-52 of chloride of potassium to be obtained 
instead of ioo’oo. 

(To be continued.) 

THE JABLOCHKOFF ELECTRIC CANDLE. 

A second series of experiments illustrating the lighting 
capabilities of this important invention took place on 
Friday evening last, at the West India Docks, in the pre¬ 
sence of a large body of scientific gentlemen and others 
interested in this last addition to our illuminating appli¬ 
ances. On this occasion everything worked smoothly, 
and taking the experiments as a whole they were emi¬ 
nently satisfactory. The eledtric power was produced by 
one of the Paris Alliance Company’s magneto-eledtric 
machines, with thirty-two horse-shoe magnets of seven 
plates each, and worked by a small agricultural engine of 
about eight horse-power. 

The trials commenced at 9 o’clock with the lighting-up 
of the yard, which was described in our article (Chem. 

News, vol. xxxv., p. 238). Four lamps, mounted on posts 
about 15 feet high, were used, each of which were said to 
be equal to one hundred gas-lights, but the size of the 
gas-light was not specified. The lights were toned down 
by opal glass globes, which seemed somewhat too thick 
for the purpose, the light given out by the candles being, 
if anything, a little too subdued. The very slight flick¬ 
ering, of which we have already spoken, was much less 
apparent than on the occasion of the first trial—an im¬ 
provement which was no doubt due to the engine being 
in better working order. It seems that a great deal de¬ 
pends on the motive power working regularly; for after 
the lamps had been burning for about five minutes the 
light suddenly improved, becoming much more steady and 
brilliant. After burning for about twenty minutes the 
lights were extinguished, and four gas-lamps, with four 
powerful burners to each, were turned on, evidently with 
the intention of showing the difference between the orange 
colour of the gas-flame and the pure white of the eledtric 
lamp. The company then adjourned to a large warehouse 
at the top of an adjacent building, measuring about 
50 yards long by 25 yards wide, which was lighted from 
the outside by three eledtric candles without any inter¬ 
vening globes. Two of these candles were placed at the 
side and one at the end, but being only breast high the 
shadows of persons passing in front of them greatly in¬ 
terfered with the experiments tried. One of the objedts 
of this portion of the trial was to ascertain whether this 
light could be used for sampling various descriptions of 
produce and merchandise. Several experts were present, 
but owing to the position of the light being horizontal 
instead of vertical there seemed to be some doubt as to 
its value in the case of samples of coffee, grain, pepper, 
and similar commodities, inasmuch as the strong shadow 
cast horizontally by the individual grains of the produce 
under examination interfered materially with their colour 
—the particular tint of a coffee berry, for instance, being 
an important fadtor in the estimation of the value of a 
sample. It was far otherwise with a number of samples 
of coloured alpaca goods. The most difficult colours to 
judge of by gas-light, or during foggy weather, are dark 
olive greens, puces, and blues. Next to these come the 
lightest shades of straw-yellow and cream-colour. In 
the first case the colours are not to be distinguished from 
black, and in the second from white ; but under the elec¬ 
tric light the darkest Navy blues and the lightest greys 
came out in their true tints, even to the eyes of the un¬ 
initiated. The company then adjourned to the quay 
below, alongside which a large barque had been moored. 
Here the practicability of lighting ships’ decks and holds, 
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and the adjoining wharfs, was most satisfactorily demon¬ 
strated, as well as the portability of the light itself. 

The amount of heat given off by M. Jablochkoffs candle 
is comparatively small, the glass globe of one of the lan¬ 
terns used for lighting up the ship having been found to 
be only just comfortably warm after having been lighted 
for twenty minutes. 

The last experiment tried was, scientifically speaking, 
the most interesting of the whole, demonstrating as it did 
that M. Jablochkoff has succeeded in entirely doing away 
with the necessity for using carbons for the eledtric light. 
His newest form of candle consists of a thin plate of his 
kaolin composition, about i£ inches long by 1 inch broad, 
and about ^th inch thick. The sides of the plate are 
inserted in grooves cut in the wires forming the eledtrodes 
of the battery, which projedt very slightly above the top 
of the plate. In order to light this new form of candle 
a bridge of ordinary graphite is carried along the top edge 
of the porcelain plate. The graphite becomes incan¬ 
descent, causing the porcelain to melt, which then becomes 
a conductor. The graphite gradually disappears, and the 
melted portion of the porcelain becomes incandescent, 
gradually vapourising at the rate of a millimetre an hour. 
The light given out by the porcelain seems softer, mel¬ 
lower, and much more constant and steady, than that 
given off by the combination of carbon and porcelain : 
indeed after five minutes’ examination with black spec¬ 
tacles we failed to discern anything more than a bafely 
perceptible start at distant intervals. 

Altogether MM. Jablochkoff and Denayrouze may be 
congratulated on the success which attended their very 
interesting series of trials on Friday night. 

PROCEEDINGS OF SOCIETIES. 

DEUTSCHE CHEMISCHE GESELLSCHAFT, 

BERLIN. 

fune 11 thy 1877. 

Prof. A. W. Hofmann, F.R.S., Vice-President, in the 
Chair. 

Dr. R. Biedermann presented a communication on the 
“ Action of Phthalic Anhydride on DiaminesBy melt¬ 
ing the two substances together tolylene-diamine and 
phthalic anhydride yield C7H6[N(CO)2C6H4]2, melting at 
104°, and C7H6(NH)2(CO)2C6H4, melting at ig2°. These 
two phthalyl-tolylene-diamines result in all cases also 
when various dehydrating agents are used. The solubility 
of the first in alcohol, and of the other in acetic acid, per¬ 
mits an easy separation. Alkalies decompose the com¬ 
pounds into tolylene-diamine and phthalates. Perfectly 
analogous bodies are yielded also by the diamido- 
benzenes. 

Dr. A. Pinner has found a “ Hexyl Chloral, CgH9C130,” 
among the by-produdts yielded in the preparation of 
croton chloral, boiling at 2120, and uniting neither with 
water nor CNH. It possesses no special adtion on the 
animal organism. Nitric acid changes it into trichloro- 
caproic acid, CGHgCl302, insoluble in water, and reducible 
by zinc to a hexylenic acid, CgHio02, isomeric, if not 
identical, with the ethyl-crotonic acid of Frankland and 
Duppa. Allylene tetrachloride was found to be present 
in considerable quantities in crude croton chloral. 

Dr. A. Pinner and Fr. Fuchs, “ Derivatives of Chloral." 
Chloral-acetyl-cyanide, CC13.CH(0C2H30).CN, was ob¬ 
tained by the adtion of acetic anhydride on chloral-cyan- 
hydrate. This compound yields with II2S04, acetyl- 
trichloro-ladlamide ; with aniline, dichloro-acetanilide ; 
with acetate of aniline, mono-chlor-acetanilide; with NH3, 
dichlor-acetamide ; and with ammonium acetate, dichlor- 
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acetic ether. Chloral-cyan-hydrate itself gave with H2S04 
trichloro-la<5tamide; with acetate of aniline, trichlor- 
ethyliden, diphenyl-diamine; and with urea, dichlor- 
acetyl-guanidine. Ammonium acetate and chloral hydrate 
yield trichlor-etiiylidene-imide, CCI3.CHNH, the first 
imide of the composition, X.CHNH as yet prepared. 

The following communications have been received from 
non-resident members :— 

E. Linnemann, “ On Propylene.” The author shows 
the inability of propylene to unite with H20 at ioo° and 
form propyl alcohol. 

“ Acrylic Acid." It is found that by melting sodium 
acrylate with alkalies hydrochloric acid and ladtic acid 
are produced, the former yielding by decomposition acetic 
acid and formic acid. 

A. Baeyer describes at length “ Oxy-phthalic Acid, 
C8H6O5.” It is obtained in the form of the ether by the 
adtion of NaN02 on the ether of amido-phthalic acid. The 
acid itself crystallises in colourless rosettes, melts at 1800, 
is easily soluble in boiling water and ordinary solvents, 
forms easily soluble salts, and changes into the anhydride 
on fusion. It resembles phthalic acid in general, and 
forms oxyphthaleins with phenol, resorcin, &c., closely 
allied to the phthaleins. The position of the HO group 
has not been determined. 

C. Bottinger, “ On Glyoxylic Acid." This acid yields 
on treatment with HCN glycollic acid and C02; and by 
means of Perkin’s reaction with acetic anhydride and 
sodium acetate, oxalic and glycollic acids. 

R. Fruhling and J. Schulz describe a “ Neiv Method 
of Preparing Betain, C5HnN02, from the mother-liquor 
obtained in Scheibler’s treatment of molasses. By the 
addition of a mixture of H2S04 and alcohol, lime and 
potash are precipitated, while betain and the organic acids 
are dissolved in the alcohol. The separation of the betain 
from this solution is performed by means of a stream of 
HC1 gas, and depends on the insolubility of the hydro¬ 
chlorate in alcohol containing HC1. Pure betain is 
obtained by the action of Ag20 on the aqueous solution 
of the hydrochlorate. 

G. Lunge, “ Estimation of Nitrous and Nitric Acids." 
A series of comparative experiments tend to show that 
HNO3 is determined more accurately by the method of 
oxidation with iron, and titration of the unoxidised residue 
with a solution of potassic permanganate, than by Sie 
wert’s method (reduction in alkaline solution with Zn and 
Fe). Titration with potassic permanganate is regarded 
as the only reliable process for determining nitrous acid. 
Hart’s method with urea, with Crowder’s modifications, 
as well as other methods, all failed to give as accurate 
results when tried on a solution of pure AgN02 in con¬ 
centrated H2S04. The determination of the two acids in 
the same solution is performed by first titrating the 
nitrous acid with permanganate, and then proceeding as 
above for the nitric acid. 

H. Panisch has prepared “ P ara-tolyl-phenyl-acetic 
Acid, (C6H5)(CH3C6H4)CH.C02H,”_ by the adtion of 
toluen and zinc on phenyl-bromo-acetic acid, accompanied 
by small quantities of the ortho acid. Oxidation changes 
it into tolyl-phenyl-ketone, and para-benzoyl-benzoic acid. 

T. Zincke, “ Chlorides of Hydro-benzoin and Iso¬ 
hydro-benzoin." These two alcohols yield with PC15 and 
PC13 identical chlorides, CI4HI2C12, hydro-benzoin, 
forming also a second isomer. All of these chlorides 
yield on regeneration of the alcohols iso-hydro-benzoin 
accompanied by but microscopic quantities of hydro¬ 
benzoin. 

C. Wachendorff and T. Zincke obtain “ Styrolen 
Alcohol (Phenyl-glycoll), C6H5.CHOH.CH2OH,” by 
treating styrolen bromide with AgN03 or C2H302K, and 
saponifying the ether formed. No isomer was observed. 
The alcohol crystallises in needles, and is easily soluble 
in water. Several ethers have been prepared. 

O. Jacobsen, “ Extraction of Xylens from Tar." By 
warming that portion of the crude xylols obtained from 1 

tar (which does not dissolve in ordinary sulphuric acid) 
with fuming acid, para-xylol is separated out in the form 
of the sulphonic acid, from which heating at 1950 with HC1 
releases the hydrocarbon. The portion dissolved in 
ordinary sulphuric acid contains the meta- and ortho- 
x}dens. On addition of NaC03 the sodium salt of ortho- 
xylen sulphonic acid crystallises out, and leaves the meta¬ 
salt in the mother liquor. 

J. Thomsen, “ Heat of Solution of Cl, Br, and I Com¬ 
pounds." The author gives the tabular results of his ex¬ 
periments on eighty-six different bodies. The anhydrous 
compounds dissolve in water partially with absorption, and 
partially with development of heat. T12C12 and Al2Cl6 
represent the two extremes. Those compounds dissolving 
with development of heat form crystalline compounds 
with water. The hydrous salts show, with but few ex¬ 
ceptions, an absorption of heat on solution. The heat of 
solution of the anhydrous salts increases with the atomic 
weight of the eledtro-negative components, and with the 
decreasing atomic weight of the eledtro-positive compo¬ 
nents, i.e., is greater for I than Cl, foi Mg than Ba. The 
same author shows that uniform laws hold good for the 
formation of ethers, and for the partial decomposition of 
salts in aqueous solutions by acids. 

L. Brieger detedts among the “ Volatile Constituents 
of Human Excrement" acetic acid, butyric and isobutyric 
acids, phenol, indol, and a new substance—Skatol—allied 
to indol, and forming the chief portion of the aromatic 
fradtion. Skatol is a white crystalline body, not so soluble 
as indol, and when injedted beneath the skin enters as a 
colouring matter into the urine. 

M. Nenckt, “ On the Processes of Decay." By the dis¬ 
tillation o( old Roquefort cheese with sulphuric acid a 
volatile oil is obtained, to which the cheese owes its 
peculiar odour and taste. It is yellow, readts neutral, and 
possesses a sharp burning taste. 

L. Liebermann, “ On Nitro-benzoic Acids." In response 
to the late paper of Fittica on this subjedt (Chemical 

News, vol. xxxv., p. 142), the author states that he has 
obtained an acid corresponding to Fittica’s fourth isomeric 
nitro-benzoic acid, melting at 127°, by preparing the Ba 
salt of the nitration produdts of benzoic acid, decomposing 
with HC1 the first portion of the salt which crystallises 
out, changing this acid into a Ba salt, and repeating the 
process several times. After obtaining the acid melting 
at 1270 the process was continued, and it was found to 
consists of a mixture of the three known nitro-benzoic 
acids. Further experiments were made on the melting- 
points of mixtures of acids, which showed that they are 
always lower than that of the lowest melting acid in the 
mixture, if equivalent quantities are taken, and under all 
circumstances lower than the highest. 

L. B. Hall and I. Remsen obtain a “ Para-sulphamic- 
mesitylic Acid, C6H2.(CH3(2.C00H.S02NH2,” by the 
oxidation of mesitylen-sulphamide. The groups S03H 
and COOH are regarded as in the ortho position, on 
account of the impossibility of obtaining anortho-sulpho- 
benzoic acid from the ortho-toluolen sulphonic acid. 

M. W. Iles and I. Remsen have examined the “ Oxi¬ 
dation Products of the Sulphonic Acids of Meta-xylol." 
Xylol-sulphamide melting at no0 yielded a sulphamine- 
meta-toluic acid, C(5H3.S02NH2.CH3.C00H, regarded as 
possessing the position 1, 2, 4. The amide melting at 
1320 is decomposed entirely by oxidation. 

E. Hart and I. Remsen have obtained “ Two Isomeric 
Sulphonic Acids from Para-nitro-toluen ” by the adtion of 
fuming H2S04, instead of the single one described by 
Beilstein and Kuhlberg. They are formed in about equal 
quantities, and are divided by the varied solubilities of 
the calcium salts. 

F. Japp and G. Schultz has discovered “ Methyl- 
anthracen, Ci4Hig.CH3,” in small quantities, accompany¬ 
ing anthracen and phenanthren in coal-tar. Oxidation 
changed it into anthraquinon-carbonic acid, Ci5Hs04. 
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JOHN JOSEPH GRIFFIN. 

Thb regret with which we record the death of Mr. John 
Joseph Griffin will be shared by many of our readers. By 
designing or manufacturing new apparatus for laboratory 
use, and by effecting improvements which the adoption of 
more accurate methods of analysis Qr more refined methods 
of research had rendered necessary, he contributed in no 
small degree to the advancement of chemical science. 

tje was born in London in 1802, and was brought up 
to the trade of bookseller in the well known firm of 
Messrs. I egg and Co. When still a young man he set 
up in business for himself at Glasgow as bookseller and 
dealer in chemical apparatus; subsequently returning to 
London, where he established the firm of Messrs. Griffin 
and Sons. He was one of the founders of the Chemical 
Society, and author of several works in connection with 
the science—“ Chemical Recreations,” 41 Radical Theory 
in Chemistry, ’ &c.—all of which have been reviewed in 
our pages. He died June 9th, aged 75, and was interred 
at Nunhead Cemetery. 

CORRESPONDENCE. 

WATER ANALYSIS. 

To the Editor of the Chemical News. 

Sir, Peimit me to correct some most erroneous impres¬ 
sions that must have arisen in connection with the above 
subject, owing to a communication from my brother, 
M. M. Pattison Muir, of Owens College, to you (Chem. 
News, vol. xxxv., p. 94). 

Located as I am at the Antipodes your paper has but 
just come to hand ; hence the delay in correcting the 
matter. 0 

The experiments my brother speaks of were instituted 
and performed personally by Prof. Liversidge, some 
months before I became his private assistant. After I 
occupied that position I merely worked out the practical 
details of the later determinations, under the personal 
supervision of Prof. Liversidge, and the information con¬ 
veyed to my brother in confidence, in a private letter, was 
never meant for publication. The results of the investi¬ 
gation belong to Prof. Liversidge, and not to me, as my 
biother s letter might lead your readers to imagine.— 
I am, &c., 

TT . - Jno. M. Muir. 
Lmversity, Sydney, N. S. W., 

May 27, 1877. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Gazzetta Chimica Italiana. 
Anno vii., 1877, Fascicolo iv. e v. 

Elasticity of Metals at Different Temperatures.— 
G. Pisati. The concluding portion of a long memoir 
consisting chiefly of tables and formula. 

On a New Acid extracted from 44 Lecanara atra.” 
E. Pateino and A. Oglialoro.—The lichen in question 

has been obtained from the mountains surrounding the 
western part of Palermo. The acid crystallises from its 
boiling solution in chloroform in small, colourless, trans¬ 
parent crystals. It is very sparingly soluble in cold 
ether and alcohol, dissolves rather more freely in benzol 
and alcohol at a boil. It is slightly soluble in cold 
chloroform, and moderately in the same medium when 

hot. It melts at 190°, and its composition may be ex¬ 
pressed by the formula CigH^Os. It has the characters 
of a feeble acid. 

New Researches on Picrotoxin.—E. Paterno and A. 
Oglialoro.—The authors have obtained and analysed picro- 
toxide, CI5HI606; mono-bromo-picrotoxide, CI5HI5Br06 ; 
the hydrate of picrotoxide, C^H^O;,. 

Constitution of Chloral Ammonium and of Alde- 
hydate of Ammonium.—R. Schiff.—In this paper, which 
is chiefly of a hypothetical character, the author treats of 
the preparation of chloral ammonium, its reaction with 
chloride of acetyl or anhydrous acetic acid; and the 
aCtion of chloride of acetyl upon mono-acetyl-chloral 
ammonium. 

Constitution of Cyanamid.—M. Filetti and R. Schiff. 
This paper, which is also of a hypothetical nature, gives 

an account of the addition products of cyanamid with 
chloral. 

Colouring-matter of “ Boletus luridus.”—Dr. G. 
Cugini.—In this preliminary paper the author gives the 
following conclusions:—That the chromatogenous matter 
of Boletus luridus is not aniline, as Phipson considers, 
and that it seems to be of an acid nature, and capable of 
yielding a blue salt with ammonia. Its most character¬ 
istic reactions are with ammonia and with iodine. It is 
completely insoluble in ether, and it seems to be the cause 
of the green colouration imparted to the substance of the 
fungus by the salts of iron and of tin. 

Fluoride of Magnesium. — Alfonso Cossa. — After 
giving a survey of our previous knowledge of this com¬ 
pound, the author states its composition, as found in his 
analyses, as— 

Magnesium .. 39*21 38-94 3871 
Fluorine .. .. 60*79 6106 61*29 

100*00 100*00 100*00 
corresponding to the formula MgF2. 

Colouring-matter of “Velella limbosa.”—A. and 
G. De Negri.—Haxing studied the purple of the Mur ex > 
in which they have discovered indigotin and a red matter 
analogous to indigo-red, the authors had examined the blue 
colouring-matter of Vcllela limbosa, an oceanic mollusk, 
sometimes driven on shore by the winds. The colouring- 
matter is blue with a slight purple cast, very fugitive, 
fading rapidly with the death of the animal. It is inso¬ 
luble in ether, chloroform, benzol, and bisulphide of 
carbon, but dissolves in water, and the solution becomes 
yellow on boiling. Acids turn it red ; alkalies render it 
an amethystine rose, which acids do not re-convert to the 
original blue. It is bleached by chloride of lime and by 
oxygenated turpentine; acetone and essence of bitter 
almonds turn it red. Its spedrum has nothing remark¬ 
able, and it is at once distinguished from the purple of 
the Murex and the colouring-matter of Aplisia by the ab¬ 
sence of absorption-bands. 

On an Easy Process for Detecting Minute Traces 
of Copper.— L. Cresti. 

Eledtolytic Determination of Zinc and Lead in 
Minerals and in Artificial Products.—G. Parodi and 
A. Mascazzini. 

These two papers are reserved for insertion in full. 

Portable Apparatus for Volumetric Analysis.—F. 
Sestini.—The description of the apparatus cannot be 
made intelligible without the accompanying engraving. 

MISCELLANEOUS. 

The Supposed Mercurial Poisoning by Coloured 
Vulcanite.—An impression has long prevailed that it was 
possible for the salts of mercury, used to colour red vul¬ 
canite, to exert a poisonous influence where red rubber 
plates were worn in the mouth ; and the attention ©f the 
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Odontological Society having been strongly drawn to the 
subject by Dr. Bathurst Woodman’s papers (see Trans. 
Odont. Soc., 1875), relating cases of supposed mercurial 
poisoning from this cause, a committee was appointed to 
colled evidence and report upon the subjed. Their in¬ 
quiries have however utterly failed to establish the exist¬ 
ence of a single case of unquestionable, or even probable 
mercurial poisoning due to the use of red vulcanite plates. 
The committee requested Professor Attfield to make 
“an investigation of the influence, if any, of saliva and 
the other fluids of the human body on the pink and red 
varieties of vulcanite used by dentists in making artificial 
teeth-plates, gums, and palates.” These tinted varieties 
of vulcanite are made by heating pink or red “ dental 
rubber,” under pressure, to a temperature of 310° to 3150 
F. (1540 to 1570 C.), the “ dental rubber” being prepared 
by incorporating sulphur and Vermillion with pure india- 
rubber. The following are the results of Dr. Attfield’s inves¬ 
tigation—1. So far as any adion on man is concerned Ver¬ 
million is a harmless substance. 2. Sofar as any effed or in¬ 
fluence of the vermillion is concerned, the mixture of 
vermillion, sulphur, and indiarubber, commonly termed 
“ dental rubber,” is also a perfedly innocuous substance. 
3. Pink or red dental vulcanite, even when placed under 
the severest conditions of experiment, does not yield any 
trace of mercury to saliva, or, indeed, to other far more 
powerful solvents. 4. The metallic pins and braces in 
dental vulcanite do not displace mercury, or induce the 
formation of any compound of mercury soluble in saliva 
or in more powerful solvents. Dr. Attfield is therefore of 
opinion that vermillion vulcanite teeth-plates are prac¬ 
tically unaffeded by saliva, or by any substance which 
ever gains access to the mouth ; and, in short, that the 
pink and red vulcanite artificial gums and palates now so 
generally worn are absolutely harmless. 

2f5 

NOTES AND QUERIES. 

Organic Principles of Plants.—Could you advise me a book 
which treats upon the organic constitqents of plants in a thoroughly 
scientific manner ? I have two very useful books but they hardly say 
enough on the subject; they are as follows r" Schleiden’s Botany’’ 
and “ Schorlemmer’s Chemistry of Carbon Compounds.” 

FT 

MEETINGS FOR THE WEEK. 

Saturday, 23rd.—Physical, 3. " Applications of Melloni’s Apparatus 
to Clifton’s Optical Bench, and Interference of 
Light by Thick Plates,” by Prof. W. G. Adams, 
F.R.S. (Adjourned Special General Meeting.) 

Monday, 25th.—Royal Geographical, 8.30. 
Tuesday, 26th.—Anthropological Institute, 8 
Wednesday, 27th.—Society of Arts, 4. Anniversary. 

INDUSTRIAL CHEMISTRY. 
Just published, in 8vo., with 23 Woodcuts, price 12s. 

ISTORY, PRODUCTS, and PROCESSES 
■*" of the ALKALI TRADE, including the most Recent Im¬ 

provements. By Charles T. Kingzett, F.C.S. (Consulting Chemist). 
"We predid for this handsome volume a permanent place in the 

library of the technological chemist.”—Iron. 
"We have no doubt that Mr. Kingzett’s volume will enjoy the wel¬ 

come reception it deserves, both at the hands of those more particu¬ 
larly interested in Alkali and from the general public.”—Pharmaceu¬ 
tical Journal. 

" Those engaged in the trade, especially managers, will be best able 
to appreciate Mr. Kingzett’s work. They will find in it not only a 
most interesting account of the history of what is going on every day 
before their eyes, but valuable hints and suggestions as to improved 
processes.”—Birmingham Daily Gazette. 

“ The value of Mr. Kingzett’s work is great, and it places the 
profession under a profound obligation.”—Chemical News. 

London: LONGMANS and CO. 

TT W. HART, Manufacturer and Dealer in 
• Apparatus and Chemicals for Scientific Pursuits. Labora¬ 

tory Fitter and Furnisher Photographic Apparatus and Materials, 
8 and 9, Kingsland Green (West Side), London. 

OATENTS.—Mr. Vaughan, F.C.S., British 
A Foreign, and Colonial PATENT AGENT. Special attention 
given to Inventions relating to Chemistry, Mining, and Metalluigy 
‘Guide to Inventors" Free by Post.—Offices, 67, Chancery Lane 

London, W.C., and 8, Houndgate, Darlington 

WILLS’ HAND-BOOK 
TO PRACTICAL ANALYSIS. 

THE MOST USEFUL LITTLE BOOK PUBLISHED. 

CONTENTS:— 

How to Write Equations, with Examples. 
The Reactions of the Metals and Acidulous Radicals, with Everv 

Equation Drawn. ^ 

B-P. Chemicals, with Equations. 
1 he Adion of the Different Acids on the Metals, &c., &c. 

Every Pharmaceutical and Chemical Student should possess this. 

To be obtained dired from the Office of the Westminster College 
Post Free 25 stamps, or from— ’ 

Messrs. KIMPTON, 82, High Holborn, W.C. 

MILTON CHEMICAL WORKS, 

STOKE-ON-TRENT, 

STAFFORDSHIRE. 

TOSIAH HARDMAN is always prepared to 
I supply in large or small quantities, Anthracen, Benzol, Naphtha 

Carbolic Acid Creosote Oil, Pitch and Black Varnish, Sulphate of 
Ammonia, Sulphuric Acid (Redified and Brown), made from Brim¬ 
stone only. Paraffin Oil, Paraffin Wax, Torch Oil, Wagon Oil Rone 
Oil, and all kinds of Oils and Greases used about Collieries, Iron 
Works, Brick Works, &c. 

N'B'aTJ' being aoLa.rge manufadurer of the above can offer Special 
Advantages to Shippers, Merchants and Consumers, &c. 

Address—JOSIAH HARDMAN, Chemical Works Milton, Stoke- 
on-Trent. ’ 

OFFICE OF M. LAVOIGNAT, NOTARY, 5, RUE AUBER 
PARIS. ’ 

CALE BY AUCTION, at the Chamber of 
Rotaries Paris, Place du Chatelet, by M. Lavoignat Notarv 

OF HONRFSIDhAnRJULYi0’ l877,at 12 o’clock, of the REFINERY 
°TuHONtu,^R, carried on at Rue Bavole, Honfleur (Calvados). 

1 his establishment, which underwent an almost complete trans- 
formation in 1872 and 1873 was entirely renovated in 1875. It now 
occupies an area of 1 hedare, 3 ares, and consists of seven principal 
buildings, in which are distributed the various apparatus and the 
necessary machinery for the refining of sugar. It is fitted on the 
newest and most approved system. Everything is provided for the 
greatest economy of labour afd fuel. Its situation is exceptionally 
favourable by reason of the facilities offered for the reception of the 
raw material and the sale of the produds. Calculated from its past 
adual working it is capable of refining from fifteen to twenty million 
kilogrammes of sugar annually. This property comprises the fixtures 
and stock, a catalogue of which is annexed to the conditions of sale. 

Reserve price, 500,000 francs. 
Appiy, to view on the premises, or for further particulars (1) at the 

Office of the Refinery, 16, Rue du Quatre Septembre, (2) and to M 
Lavoignat, Notary, 5, Rue Auber. 

The Catalogue containing all the details relating to the fixtures and 
stock wilt be sent on application addressed to the Office of the 
Refinery as above. 

JAMES FINLAY SCOTT, 
ANALYTICAL CHEMIST, 

23, CATHCART STREET, GREENOCK. 

SPECIALITY —Pradical Examinations of Shales. 

"QERNERS COLLEGE of CHEMISTRY 
m conjundion with the SCIENTIFIC DEPARTMENT of thl 

ROYAL POLYTECHNIC INSTITUTION. 1 1 the 
Instrudion and preparation in CHEMISTRY and the FXPFRT 

SEStetST,ZViSt"the ™v 

daTlyC ClaSS R°°mS are °pen fr0m 1110 5 a,m-and from 7 to 10 p.m 

Especialfacilities for persons preparing for Government and othe 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Pradical Investigations conneded with 

Patents, &c.,conduded. 
Prospeduses and full particulars on application to Prof. Gardner 

at Berner s College, 44, Berners-street, W., or at the Royal Poly¬ 
technic Institution. y 

GEORGE E. DAVIS, 
CONSULTING CHEMIST, 

BARTON ARCADE. MANCHESTER 
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ON REPULSION RESULTING FROM 

RADIATION.—PART III.* 

By WILLIAM CROOKES, F.R.S., &c. 

(Continued from p. 256.) 

152. The following experiments were tried with a very 
sensitive radiometer in a 2-inch bulb. The moving part 
(the “fly”), consisting of glass arms, pith disks, and&steel 
point, weighed only o’8 grain. It was exhausted with a 
charcoal reservoir attached (131). 

A standard candle, placed 2 inches from the centre, 
made the arms spin with a velocity of 4 revolutions per 
second; with the candle 4 inches off the velocity was 
10 revolutions in n seconds. In the full sunshine of a 
November day the speed was too great to count. 
Nothing was visible but an undefined nebulous ring, 
which became more or less distindt as the sunlight in¬ 
creased and diminished owing to passing clouds. This 
speed was kept up for more than an hour; indeed there 
appears no reason why it should ever diminish as long 
as light of uniform intensity shines on it. 

153. The same radiometer was tried by the light of a 
candle, 4 inches off, behind different screens, with the 
following results:— 

1 Candle, 4 nches off— Seconds for 
1 Revolution. 

Naked flame. x*x 
Behind thin white glass . 1*3 

,, thick plate glass . 1-4 
,, purple glass . 1-5 
,, dark red glass. 1-5 
,, pink glass. x*6 
» light yellow glass. 2*i 
,, blue glass. 2-5 
,, orange glass . 27 
,, green glass . 3 0 
„ “eclipse ” glasses (blue and orange,) 

almost opaque to daylight .. ..I 4 0 
,, millims. of water in cell. 6'0 
,, solution chromate of potash, millims.) , 

thick . ..f 6'° 
,, sol. bichromate of potash, 7A m.m. thick 7-0 
,, clear plate of alum, 5 m.m. thick.. .. g-o 
,, sol. chloride of cobalt, m.m. thick .. i2'0 
,, sol. ferrocyanide of potassium, yb m.m.) , 

thick .. .. r. .. .. .. ..ii6'° 
,, sol. ammonio-sulphate of copper, 1 

7J m.m. thick ... 
,, sol. ferricyanide of potassium, 7J m.m.) 

thick .I 3° 0 

’,, sol. sulphate of nickel, m.m. thick.. 35-0 
,, sol. sulphate of copper, 7J m.m. thick.. 39*0 

154. The instrument is thus seen to be capable of 
very extended use as a measurer of radiation of any de¬ 
sired kind. Unlike the instrument described in paragraph 
135, it cannot be used for adlually balancing one quality 
of light against another; and the method of taking an 
observation is not so accurate, for it is less easy to count 
revolutions per second or per minute than to observe the 
movement of a spot of light along a graduated scale. 
There are besides many causes which tend to interfere with 
the accuracy of the indications of this form of instru- 

* A Paper communicated to the Royal Society, January 5, 1876. 
From the Philosophical Transactions of the Royal Society of London, 
vol. clxvi., part 2. 
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ment. But, notwithstanding these drawbacks, I think 
i-rac^ome^er likely to be a more popular form 

of light-measurer. It requires no adjustment, and is 
always ready to be observed, whilst there is a peculiar 
charm in using an instrument which is constantly in 
adtive work. With the exception of the comparison by 
balancing one light against another, all the observations 
mentioned in paragraph 140 can be taken with the radio¬ 
meter, and it is besides capable of applications of its 
own. I will mention one, although others easily surest 
themselves. 

As the radiometer will revolve behind the orangecoloured 
glass used by photographers for admitting lighfinto their 
so-called dark-room, it is only necessary to have one of 
these instruments in the window to enable the operator 
to see whether the light entering his room is likely to 
injure the sensitive surfaces there exposed; thus, having 
ascertained by experience that his plates are fogged or 
his paper injured when the revolutions exceed, say, one 
in three seconds, he will take care to draw down an extra 
blind when, the revolutions approach that number. In 
photographic operations a radiometer may be placed in 
some conven ent spot near the objedt to be copied. 
Having ascertained, once for all, howmany revolutions the 
instrument makes whilst a good negative is being taken,the 
operator need in future take no account of the variation 
of light, but simply expose for the same number of revo¬ 
lutions, with a certainty that his negatives will all be of 
the same quality. 

For the more important work of gas-testing probably 
the bar-instrument already described (135) will be more 
valuable ; although, even for this purpose, the radiometer 
vvill he found to give very rapid and trustworthy indica¬ 
tions. 

155. I have already mentioned that the motion of the 
radiometer depends on a differential adtion of radiation 
on the black and white surfaces. To obtain rotation in 
the ordinary way the black must be repelled with more 
energy than the white ; and this appears to be the case 
with all the luminous rays. In the case of dark heat, 
however, this difference of adtion is not apparent (128). 
The following experiments were tried with various radio¬ 
meters :— 

A candle was placed at such a distance from a radio¬ 
meter that the fly would make one revolution a minute. 
A small glass flask of boiling water was then placed half 
an inch from the bulb. The revolutions instantly stopped, 
two of the arms setting equi-distant from the hot-water 
flask. The candle was kept in the same position, and 
the flask of water was removed. As the portion of the 
bulb which had been heated by the hot water cooled, the 
white surface gradually crept nearer and nearer to it, the 
superior repulsion of the candle on the black disks urging 
the arms round and adting in opposition to the repulsion 
of the hot glass to the white disk. At last the force of 
the light drove the white disk with difficulty past the hot 
spot of glass. Rotation then commenced, but for some 
revolutions there appeared to be a difficulty in the white 
disks passing the spot of glass which had been warmed 
by the hot water. 

156. The flask of boiling water was then replaced in 
its position half an inch from the bulb of the radiometer. 
The rotation immediately stopped. The candle was 
then brought gradually nearer and nearer to the instru¬ 
ment, but with no particular effedt. As it came very near 
the arms vibrated to and fro, and appeared to make 
violent efforts to get round, but no force of the light 
seemed sufficient to overcome the repugnance of the 
white disk to pass the heated portion of the glass. 

157. The radiometer was allowed to cool, and the 
candle was again placed in the first position, where it 
produced one revolution in a minuie. The finger was 
pressed against the side of the bulb. As the°spot cf 
glass got warm the white surface experienced more and 
more difficulty in getting past it, until at last one disk re¬ 

-fused to pass, and the arms came to rest. 

Repulsion Resulting from Radiation. 



268 Estimation of Potash and Phosphoric Acid. {CHjEUnec£, S77!8 

The instrument was again allowed to cool, and the 
revolutions re-commenced at the usual speed (the laboratory 
in which this was tried was somewhat cold). I then 
came from a warm room, and stood a foot from the radio¬ 
meter, watching it. In about a minute the radiant heat 
from my body had warmed the side of the bulb nearest 
to me sufficiently to cause an appreciable difficulty in the 
movement, and soon the revolutions stopped. The same 
effect has been observed if the radiometer is brought into 
a very warm room, and placed near a cold window. If 
the daylight is feeble, the instrument not very sensitive, 
or an observer stands near the instrument, an appreci¬ 
able; sticking is observed as the white disks come near 
that part of the bulb which is the warmest. 

These experiments show that dark heat has quite a 
different adtion from that of the luminous rays. They 
also show that many precautions are necessary to guard 
against the interfering adtion of unequal heating of the 
radiometer when it is being used for accurate measure¬ 

ments. 

158. Having found such an antagonistic adtion of 
dark heat, I tried the adtion of ice. This, I have already 
shown (33, 88), is equivalent to warming the opposite 
side of the instrument. A piece of ice brought near the 
radiometer on one side cuts off the influx of heat to it 
from that side, and therefore allows an excess of heat to 
fall upon it from the opposite side. 

The same radiometer that I used in the experiments 
with boiling water (155) was mounted with a candle the 
same distance off as before, so that one revolution took 
place in one minute. A lump of ice was now brought within 
half an inch from the bulb on the opposite side to the 
candle. The revolutions got slower, each arm as it 
passed seeming drawn toward the ice, and having a 
difficulty in moving away from it. At last the movement 
stopped altogether, an arm pointing diredt to the ice, and 
being apparently held there by a powerful attradtive 
force. Bringing the candle nearer caused the arms to 
oscillate a little; and when it was almost close to the 
bulb the force of the light overcame the adtion of the ice, 
and the arms revolved again, but irregularly and with 
jerks, the disks moving quickly to the ice and leaving it 
with difficulty. In this adtion of ice no preference was 
noticed for either the black or white surface. 

159. A very delicate radiometer, in 2-inch bulb (152), 
was placed in alight just sufficient to see it distindtly by, 
but not enough to cause it to move. I then came out of 
a warm room and stood near it. In a few seconds it 
began to move slowly round, but the motion was negative, 
i.e., the black disks advanced instead of retreated the 
adtion of the radiation of low intensity from my body 
being apparently to repel the white surface more than 
the black. On moving away from the instrument the 
rotation gradually stopptd. I now came near it again, 
and held one hand an inch from the bulb. Rotation soon 
commenced, but still in the reverse way. These experi¬ 
ments were repeated several times and on different 
evenings with the same results. 

160. When the instrument was at rest I came quickly 
to it, and gently breathed on the bulb. There was a 
slight movement in the normal diredtion, but this stopped 
diredtly, and the arms commenced to revolve the nega¬ 
tive way, and kept on in the same diredtion for more 
than a minute, performing three or four complete revolu¬ 
tions. 

161. A glass shade 4 inches diameter was held over a 
gas-flame till the air inside was warm and the inner sur¬ 
face dim with steam. It was then inverted over the 
radiometer. Negative rotation commenced, and kept up 
for several minutes. 

The glass shade was then dried inside, and heated uni¬ 
formly before a fire, until it had a temperature of about 
50° C. It was then inverted over the radiometer. Nega¬ 
tive rotation instantly commenced, and kept up with 
some vigour for more than five minutes, diminishing in 

speed until the shade had cooled down to the temperature 
of the surrounding air. 

162. The same experiment was repeated, and whilst 
the arms were in full rotation a lighted candle was 
slowly brought near it. When 3 feet off the negative ro¬ 
tation slackened. When the candle was about 2 feet off 
the arms became still, and when nearer than 2 feet the 
instrument rotated normally. The antagonism between 
the adtion of the hot shade and the lighted candle was 
perfedt; by moving the candle to and fro it was easy to 
cause the radiometer to move in one diredtion or the 
other, or to become still. These experiments were re¬ 
peated many times, always with the same result. The 
perfect obedience of the instrument to the opposing 
forces, according as one or the other was in excess, was 
very striking. I may mention that only some of my 
radiometers adt in this manner. It seems to require 
extreme lightness and great perfedtion of vacuum. The 
movable parts of the radiometer which shows this adtion 
best only weigh 0*53 grain. 

(To be continued.) 

ON THE 

DETERMINATION OF ALUMINA AND 

FERRIC OXIDE IN PRESENCE 0? PHOS- 

PHORIC ACID. 

By M. H. PELLET. 

To an acid liquid containing phosphoric acid, alumina, 
and ferric oxide, we add in excess chloride of calcium 
(the lime calculated in the state of P053Ca0). We add 
ammonia ; there is formed tribasic phosphate of lime, 
alumina, and oxide of iron. We calcine and weigh. 
The residue may be dissolved in hydrochloric acid and 
the phosphoric acid determined by uranium in a part of 
the liquid. In another part of the liquid we determine 
iron by protochloride of tin (F. Weil’s process). From 
the weight of the iron we find Fe203, and from that of 
phosphoric acid P05,3Ca0. 

The difference between the weight of these two bodies 
and the original weight gives the alumina. If we cannot 
determine phosphoric acid by uranium the determination 
of this acid may be done by diredt analysis. This process 
should be used only where it is necessary to determine 
the phosphoric acid, iron, and alumina, or, at least, phos¬ 
phoric acid and alumina, the useless weight of the iron 
being determined very rapidly. 

If, in the liquid containing P05,Al203,Fe203, we have 
sulphuric acid, we ought to separate this latter to avoid 
the possibility of sulphate of lime being precipitated along 
with P053Ca0, A1203, and Fe203. The separation is 
efifedted by baryta. In the filtrate an excess of baryta is 
not injurious if we take care to add a salt of lime in 
sufficient quantity to precipitate all the phosphoric acid 
in the state of tricalcic phosphate.—Bulletin de la Societe 
Chimique de Paris. 

REPORT 

ON THE METHODS EMPLOYED IN THE 

ESTIMATION OF POTASH AND PHOSPHORIC 

ACID IN COMMERCIAL PRODUCTS, 
AND ON THE 

MODE OF STATING THE RESULTS.! 

(Continued from p. 262.) 

With the view of testing the relative accuracy of the 
different modifications of the platinum process when ap- 

Report of a Committee of Sedition B., British Association, con¬ 
sisting of E. C. C. Stanford, James Dewar, Alfred E, Fletcher, 
E. W. Parnell, T. R. Ogilvie, and Alfred H. Allen (Secretary). Drawn 
up by Alfred H. Allen. 
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plied to the estimation of potassium in the form of pure 
chlorides, the following experiments were performed :— 
The letters P and W refer to the mode of taking the re¬ 
quired quantity of chloride of potassium : P signifying pi¬ 
pette measurement and W the weighing of the solution used. 
In the former case the percentage of chloride of potassium 
was obtained by calculating the chloroplatinate precipitate 
to potassium chloride, dividing the result by 0-697, and 
multiplying by 100. When a weighed quantity of platinum 
chloride solution was employed the following equation was 
used for calculating the percentage of chloride of potas¬ 
sium found,—S is the weight of solution used and P that 
of the precipitate obtained. 

P X 0*3056 x 11 x 100 PX3361 
-g-■=-g-= percentage of KC1 found. 

Results bracketed together in the following tables were 
obtained from experiments executed side by side. 

Table I. 

Results of Experiments on Pure Chloride of Potassium, 
using Considerable Excess of Platinum Solution. 

Expt. Process. KC1 taken. Weight of KC1 
Precipitate. Per cent. 

1. I. Fresenius .. 0*70072 2*3039 100-48) w 
0-70490 2*3156 100*39 J 

3- III. 
Frank 
Berrand 

and) 
• 0-70I50 

4- 5 5 • • 0-703I0 

5- IV. Tatlock • • O-6g70O 
6. n • • O-6970O 

7- 55 • • 0-69700 

8. 55 ft • 0-70II8 

9- n • ft 0-70I40 

2*3092 100-60 
W. 

2-3II8 100*48, 

2*2793 99*94 P. 
2*2792 99*93 P. 
2*2787 99*91 P. 
2*2947 ioo-oi ] 

w 2*2945 99*98 J 
TV* 

These results, as far as they go, are decidedly in favour 
of Tatlock’s method, and conclusively prove that it is 
capable of great accuracy. 

At a later period of the investigations it was supposed 
that the excessive results obtained by some of the methods 
might be due to the fadt that a very considerable excess of 
platinum solution was employed, a condition not in ac¬ 
cordance with the directions of Fresenius and of Frank, but 
essential to Tatlock’s method. The experiments made to 
elucidate this point did not immediately succeed those 
already detailed, but it is convenient to record the results 
here rather than in another place. 

In the following experiments the quantity of platinum 
solution employed was but slightly in excess of the amount 
required to convert the whole of the platinum into chloro¬ 
platinate :— 

Table II. 

Results of Experiments on Pure Chloride of Potassium by 
Processes I. and III., Employing only a Slight Excess 
of Platinum Solution. 

Expt. Process. KCl taken. Weight of 
Precipitate. 

KCl 
Per cent. 

10. I. Fresenius • • 0*70164 2*2915 99*8i) 
II. 55 • • 0*69996 2*2875 99*87 \ 
12. 55 • • 0*70227 2-2947 99*85] 
13- 55 • • 0-70114 2*2931 ioo-oS t 
14. • j • • 0-70150 2*2985 ioo-i8 \ 

15- 55 • • 0*70741 2-3218 100*30 | 
16. 55 • • 0*70877 2-3262 100*30 j 

I7* III. Frank.. • • 0*20291 0-6633 99-90 
18. 55 • • • • 0*20291 0-6637 99*97 
19. 55 • • • • 0*20037 o*6573 100-25 
20. 55 • • o*20oog 0*6553 100-05 
21. n • • • • 0*20377 0*6677 100*13 
22. 51 • • • • 0*20109 0*6576 100*23 

W. 

W. 

W. 

W. 

W. 

W. 

These results showed a great improvement, and in¬ 
dicated pretty clearly the importance of avoiding a large 

excess of platinum solution when alcohol only was em¬ 
ployed for washing the chloro-platinate. 

The following table shows the relative accuracy and 
limits of variation obtained in experiments on pure chloride 
of potassium by methods I., Ill,, and IV. 

Table III. 

Analysis of the Results Obtained in the Estimation of 
Potassium when in the form of Pure Chloride. 

Process. £f0, 0 
Expt: 

I. Fresenius— 
With large excess of pla¬ 

tinum solution .. .. 2 
With slight excess do. .. 7 

II. Frank and Berrand— 
Large excess of Pt solution 2 
Slight „ „ „ 6 

IV. Tatlock— 
Large excess of Pt solution 5 

Highest 
Result. 

Lowest 
Result. Average 

100-48 100-39 100*44 
100-30 99*8l 100-06 

ioo-6o 100-48 100*54 
100-25 99-90 100*09 

100*01 99*91 99*95 

From these experiments, therefore, it was concluded 
that the method of estimating potassium by precipitation 
as chloro-platinate was very accurate when proper pre¬ 
cautions were taken. 

This conclusion is generally accepted, the chief dis¬ 
crepancies arising when mixed alkaline chlorides are 
analysed, the different methods then giving results which 
sometimes exhibit wide variations. 

The following table shows the results obtained by the 
analysis of various mixtures of the pure chlorides of 
potassium and sodium:— 

Table IV. 

Results of Experiments on Mixtures of Pure Chlorides of 
Potassium and Sodium. 

A. Using Considerable Excess of Platinum. 

Expt. Process. KCl 
taken. 

NaCl 
taken. 

KCl Found per 
100 parts taken. 

23* I. Fresenius 0-3502 0*350 100-59! 
- W. 24. 55 o*3543 o*355 M

 
O

 
q

 
00

 
25- 55 o*35i9 0*350 ioo-66; 
26. n 0*3503 0-350 100-70 

w. 27. 55 0*3520 0-350 100-75 
28. 55 o*3524 0-350 100-73 I 
29. II. Fresenius mod. 0*6970 o-i54 100-34 

-P. 
30. 51 55 0-6970 0*154 100*54 

3L J > 1 5 0-6970 0*154 100*35 
'P. 

32. 55 5 5 0*6970 0*154 100*46 

33- 15 5 5 0*3485 0*350 100*53 p. 

34- 55 55 0*3485 0-350 ioo-gg 
p. 

35- 55 55 0*3485 0*350 100-83 

36. 55 55 0-3485 0*350 100-47 
p. 

37* j 1 55 0*3485 0*350 100-47 

38. IV. Tatlock • • 0-6970 0*154 100*11 ’ 
p. 

39- 51 • • 0-6970 0*154 ioo-ig 
40. 55 • • 0-6970 0-154 100*15 p. 
41. 55 • • 0-6970 o-i54 100*25 j 
42. 15 • • 0-3485 0*350 99*34 p. 

43- 55 • • 0-3485 0*350 99-20 p. 

44* 5 5 • • 0-3485 0-350 gg-6o p. 

45- 5 5 • • 0-3485 0-350 99*44 p. 
46. 5* • • °*35°9 0-350 99*73' 

- w. 47- •5 • • 0*3510 0-350 gg-82 
48. 55 • • 0-3505 0-350 99*97. 

w. *49. 5 5 • • 0-7053 0350 99*45 
*50. 55 • • 0*7007 0-350 99-66 w. 

* Experiments 49 and 50 were made on a special solution containing 
about 2 parts of KCl to one of NaCl. These two determinations were 
made by Mr. W. Galbraith, who has had much experience in the 
determination of potassium by Tatlock’s method. 
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B. Using Slight Excess of Platinum, above that requited 
to convert all the K and Na into chloro-platinates. 

ON THE DETERMINATION OF MANGANESE 

IN SPIEGELEISEN AND FERRO-MANGANESE. 

Expt. Process. KC1 
taken. 

5i- I. Fresenius • • 0-35273 
52- II • • 0*35209 

53- 11 • • 0-35150 

54* 11 « • 0-35250 

55- III. Frank & Berrand 0-20000 

56. 11 II 0-20123 

57- 11 II 0-20I77 

58. II n 0-20064 

59- 51 M 0-2029I 

60. 5 1 11 0-20359 

NaCl KC1 Found per 
taken. 100 parts taken. 

0-350 100*23 w. 
0-350 100-94 w. 
0-350 99-72] ■ W 
0-350 99-77 

» T • 

0-200 I00’40 | w 
0*200 

0-200 

0*200 

100-30 

100*02 j 

100*28 J 
w. 

0-200 

0-200 
102-14 

102*09 
w. 

Table V. 

Comparison of the Actual Composition of Mixtures of 
Potassium and Sodium Chlorides with the Results 
Obtained. 

A. Large Excess of Platinum. 

* KC1 NaCl KC1 
Expt. Process. taken. taken. obtained. Error. 

p. c. p. c. p. c. 

23- I. Fresenius 50 50 50-29 + 0-29 
24. ?» 50 50 50-42 + 0*42 

,25- n 50 50 50-33 + 0*33 
26. > i 50 50 50-35 + 0*35 
27- i i 50 50 50-37 + o-37 
28. n 50 5° 50-36 + 0*36 

Average .. + o-35 
29. II. Fresenius mod. 82 18 S2*2S + 0*28 
30. II 82 18 82*44 + 0-44 
3i- 1 f •. 82 18 82*29 4-0*29 
32. 7 9 • • 82 18 82-38 4-0*38 
33- 19 • • 50 50 50-26 4-0-26 
34- 17 • • 50 50 50-49 4-0*49 
35- 11 • • 50 50 50-4I 4-0*41 
36. 11 • • 50 50 50-23 4-0*23 
37- ir • • 50 50 50-23 4-0-23 

Average .. • • + o-34 
38. IV. Tatlock • • 82 18 82*09 4-0-09 
39- 99 • • 82 18 82*15 4-0*15 
40. 11 • • 82 • 18 82*12 4-0*12 
41. 17 • • 82 18 82-20 4-0*20 
42. 11 • • 50 50 4967 -o-33 
43- 11 • • 50 50 49-60 — 0-40 
44. 77 • • 50 50 49 80 — 0*20 
45- 11 • • 50 50 49-72 — 0*28 
46. 11 • • 50 50 49-86 — 0*14 
47- 11 • • 50 50 49-91 — 009 
48. 11 • • 50 50 49-98 — 0*02 
49* 19 • • 67 33 66 63 -0-37 
50. 11 • • 67 33 66-77 — 0*23 

Average .. • • -O’11 

B. Slight Excess of Platinum. 

Expt. 
KC1 NaCl KC1 

Process. taken, 
p. c. 

taken, 
p. c. 

obtained, 
p. c. 

Error. 

SI- I. Fresenius .. 50 50 50*11 4-o*ii 
52. »» .. 50 50 50-47 4-0*47 
53- 11 .. 50 50 49-86 -0*14 
54- 11 

Average .. 
.. 50 
• • 

50 49-88 — 0*12 
4-o*o8 

55- III. Frank .. .. 50 50 50*20 4-0*20 
56. II .. 50 50 50-I5 4-0*15 
57- 5) 50 50 50-01 4-001 
58. 11 .. 50 50 50-14 4-0-14 
59- 11 .. 50 50. 51-07 4-1-07 
60. 11 

Average .. 
-• 50 50 5i'04 4-1*04 

4-0*43 

To be continued.)) 

By SERGIUS KERN, St. Petersburg. 

In a late number of the Chemical News I mentioned 
that experiments were commenced in order to estimate 
the manganese in iron alloys by diredt ignition of the 
powdered sample with ammonium chloride. Since then 
this process has been improved and found by experiment 
to suit well for technical purposes. 

0'5 grm. of the specimen in a state of fine powder is 
intimately mixed with 6 grms. of ammonium chloride in a 
high platinum crucible, in which the mass is strongly 
ignited. Then by the following reaction the iron is con¬ 
verted into ferric chloride, which partly flies away and 
partly sublimes on the cover of the crucible :— 

6NH4Cl + Fe2 = Fe2Cl6 + 6NH3 + 3H2. 

When all the ammonium chloride is decomposed the 
cover is removed and the sublime crystals of ferric chlo¬ 
ride are washed off from the cover by water. Into the 
crucible a new quantity of ammonium chloride is placed, 
and the mass is .secondly ignited ; this operation is re¬ 
peated till the sublimation of ferric chloride ceases. The 
residue is dissolved in 25 c.c. of aqua regia, and next eva¬ 
porated ; the dry mass is mixed with a solution of 10 c.c. 
of hydrochloric acid in 15 c.c. of water, and resulting 
precipitate of silica is filtered off. The filtrate con¬ 
centrated on a sand bath is poured into a platinum 
crucible, in which it is dried, and the resulting mass is 
next ignited to constancy in weight. 

The remaining brownish-black compound is mangano- 
manganic oxide (Mn304), [which is weighed. This 
compound, as it is known, contains 72*05 per cent of 
manganese. 

Obouchoff Steel Works. 

OBSERVATIONS ON SOME XANTHATES. 

SEPARATION OF NICKEL AND COBALT. 

By DR. T. L. PHIPSON. 

The reactions of pure xanthate of potash either in solu¬ 
tion in water or in alcohol may become very useful in 

analytical chemistry, Xanthate of potash is easily pre¬ 
pared by means of alcohol, potash, and bisulphide of 

carbon ; it crystallises easily, and may be kept in the 
crystalline state unaltered for an indefinite period in well- 
corked bottles. To use it as a reagent a small quantity 
is dissolved for the occasion in cold distilled water. 

Xanthate of Copper forms a brilliant orange-yellow 
precipitate when the potash xanthate is added to cupric 
salts even very acid ; it is a salt of protoxide. In neutral 
copper salts, or those which are slightly alkaline, a basic 
precipitate of a pale canary yellow is produced. Xan¬ 
thate of copper is almost completely insoluble in water, 
slightly soluble in alcohol, and rather more so in sulphide 
of carbon. Nitric acid attacks and dissolves it easily. 
When dry it burns like tinder, emitting a garlic odour, 
and on paper this combustion occurs with a fine purple 
flame, having a deep border of emerald green. It is quite 
insoluble in ammonia (the basic salt yields some oxide). 
In this way xanthate of copper can easily be separated 
from other xanthates which are, on the contrary, easily 
soluble in ammonia. 

Xanthate of Nickel forms a precipitate of a chocolate 
brown colour, almost insoluble in water, exceedingly 
soluble in ammonia. 

Xanthate of Cobalt is a dark green precipitate, almost 
insoluble in ammonia, which circumstance allows it to be 
easily and rapidly detected in nickel solutions and sepa¬ 
rated from nickel. With certain precautions this separa- 
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tion is quantitative. The two metals are precipitated 
together by xanthate of potash solution, in the cold, 
added gradually and whilst stirring ; the liquid being 
very slightly acid by hydrochloric acid. The precipitate 
is allowed to deposit completely, the supernatant liquid 
decanted off, and the nickel salt taken up by ammonia 
diluted with its own volume of water, which dissolves it 
nstantaneously, leaving the xanthate of cobalt. 

Xanthate of Zinc forms a brilliant white precipitate, 
very slightly soluble in water, much more so in alcohol, 
and in sulphide of carbon, extremely soluble in ammonia. 
The ease with which xanthate of zinc dissolves in 
ammonia enables us to separate it rapidly and completely 
from xanthates of lead, copper, cobalt and indium, &c. 

The solutions of xanthate of nickel and xanthate of zinc 
in dilute ammonia yield crystals of double ammoniacal 
salts by exposure to the air. In contact with excess of 
ammonia these salts (at least that of zinc) appear to 
undergo decomposition. The nickel salt forms the finest 
crystals. 

The insoluble xanthate, on being dissolved in fuming 
nitric acid, previously diluted, develops nitrous ether, 
the odour of which is perceived the moment the solution 
commences. This proves, according to my view, that 
the xanthates contain a molecule of ethyl. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, June 21, 1877. 

Dr. J. H. Gladstone, F.R.S., President, in the Chair. 

After the announcement of visitors, the minutes of the 
previous meeting were read and confirmed. The Presi¬ 

dent lhen .announced the following grants from the 
Research Fund of the Society :—Mr. Johnson, £50 for 
researches on potassium tri-iodide ; Dr. Wright, £50 for 
researches on chemical dynamics; Mr. Neison, £25 for 
researches on o<5tyl compounds; Mr. C. Williams, £23; 
and Mr. G. Harrow, ^10. 

The list of presents to the library was then read by Dr. 
Armstrong. 

The following certificates were read for the first time:— 
Dr. G. Ruhnemann and J. Hadkinson. The following 
gentlemenwere then ballotted for and duly elecfted,the ballot? 
ing occupying the Society till 9 o’clock :—F. H. T. Allan, 
H. S. Bell, C. T. V. Buck, J. Y. Buchanan, Dr. A. E. N. 
Franchimont, J. Gardner, W. Lapraik, G. A. Milne, J. 
Napier, C. G. Neison, J. L. Nolters, J. H. Poland, I. 
Scarf, H. Senier, H. G. Stacey, S. G. Thomas, Beeby 
Thompson, F. W. Toms, A. Watt, W. Webster, jum, J. 
R. Young. 

The Secretary then read a paper “ On Diamyl,” by 
H. Grimshaw. This substance was prepared from amyl 
bromide boiling at ng° to 1230. To 300 grms. of the bro¬ 
mide were gradually added 50 grms. of sodium, and the 
mixture finally raised to 140° to 150° C. for about six hours. 
On distilling, diamyl was obtained, which was dried and 
purified by fractional distillation. When pure it boiled at 
1680 C. at 751 m.m. By passing dry chlorine into the 
vapour of the boiling hydrocarbon the chloride was ob¬ 
tained, boiling at 198° to 2130. By heating the chloride in 
sealed tubes at 1600 to 170° for about forty-eight hours 
with lead acetate and acetic acid an acetate was formed, 
boiling 198° to 2150, as a colourless mobile liquid of a 
fruity smell. On mixing this liquid with an excess of 
caustic potash and a little water, allowing to stand for 
twenty-four hours, and then boiling for six hours, an in¬ 
verted condenser being attached, two alcohols were ob¬ 
tained, boiling at 202° to 203° and 2110 to 2130 respec¬ 
tively. They were light colourless liquids, having an 
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I agreeable orange-like odour. These two liquids were 
j mixed, oxidised with bichromate of potash and sulphuric 

acid, and the acid distilled. The silver salt had the com 
position Ca^OgAg. Another acid, whose silver salt con¬ 
tained 63-66 per cent Ag, was obtained by the adtion of bi¬ 
chromate in the cold. 

The next paper was read by the Secretary “ On the Action 
at a High Temperature of Certain Volatile Metallic Chlo¬ 
rides on Certain Hydrocarbons,” by Watson Smith. The 
author investigated the adtion of antimony trichloride and 
tin tetrachloride on naphthalin, benzene, and toluen, 
wnen these substances were severally passed into the state 

i °l vapour through red-hot tubes. Benzene was boiled, and 
the vapours passed through a flask containing boiling anti¬ 
mony trichloride ; the mixed vapours then passed through 
a heated combustion-tube loosely filled with fragments 
01 pumice and porcelain. The produdts of the readtion 
were passed into a receiver, connected with which was a 
Liebig’s condenser. The contents of the receiver were 
returned to the benzene flask, a fresh quantity of trichloride 
added to the other flask, and the distillation repeated a 
second and third time. The readtion expedted was— 

6C6H6 + 2SbCI3 = 3^^5} +6HC1. 

The diphenyl was extracted from the residues, and purified. 
It melted at 70°, boiled at 2430. The yield of diphenyl by 
this process was much larger than that obtained bypassing 
the vapour of benzene alone through a red-hot tube (Proc. 
Lit. and Phil. Soc. Manchester, 1871), but was not quite 
satisfactory, so the adtion of tetrachloride of tin was tried. 
62*4 grms. of benzene were distilled with 52 grms. of the 
tetrachloride. _ A very large yield of diphenyl was obtained 
in one distillation, and very little benzene escaped decom¬ 
position. Toluen and Antimony Trichloride oils were 
obtained, boiling 270° to 320°, having very disagreeable 
odours resembling burnt cheese. Naphthalin and Anti¬ 
mony Trichloride: 77 grms. of naphthalin were distilled 
with 46 grms. trichloride, the mixed vapours being passed 
through a red-hot tube. The distillation was repeated 
three times. 15 to 16 grms. of trichloride being added, 
37*4 grms. of a crude product were obtained by distillation! 
This yielded 24*2 grms. of yellow crystalline isodinaphthyl. 
Naphthalin and Tin Tetrachloride: some difficulty was 
experienced from the blocking of the tubes by the separated 
carbon, and a special form of apparatus had to be devised. 
A large yield of isodinaphthyl was obtained, but the pro¬ 
cess is not so convenient as when antimony trichloride is 
used. A reddish oil, boiling about 250° to 300°, resembling 
“ red anthracen oil,” and some quantity of a citron-yellow 
powder, were formed. (2.) Isodinaplithyl Sulpha-Acids 
and Salts, with certain other Derivatives: by heating 1 
part of naphthalin with 5 parts of concentrated sulphuric 
acid for four hours to 140° to 150°, treating with barium 
or lead carbonate, and evaporating, a large yield of the 
soluble a barium or lead salt was obtained, the difficultly 
soluble (3 salts separating out during evaporation. By 
heating 4 parts of isodinaphthyl with 2 parts of concen¬ 
trated sulphuric acid to 180° to 190° for five hours a large 
yield of the (3 acid was obtained with but little a acid. The 
a acid was prepared from the barium salt as minute, trans¬ 
parent, yellowish, slightly fluorescent scales, easily soluble 
in water and ether, slightly in absolute alcohol, insoluble in 
benzol: the lead salt is easily soluble in water and weak 
alcohol. The (3 acid resembles the a acid, but is less 
soluble ; its lead salt is difficultly soluble in water. An 
oxydinaphthyl or phenyl, a nitro-substitution produdt, and 
a cyanogen derivative were prepared, and to some extent 
examined. (3.) A New Dinaphthyl: when naphthalin is 
submitted to a high temperature, either alone or in the 
presence of a volatile, easily decomposable chloride, a 
yellow substance soluble in petroleum spirit is formed, 
together with isodinaphthyl. In the purification of the 
crude isodinaphthyl by petroleum spirit a fine red solution 
was obtained, which by spontaneous evaporation yielded 
several crops of warty crystals. These were distilled, and 

On Diamyl. 
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2?2 Anethol and its Homologues. 

gave a transparent, light yellow, resinous distillate. By 
fractional crystallisation, and the expenditure of much time 
and trouble, the author succeeded in separating three 
substances melting at 750, 1470, and 250° to 2550 respec¬ 
tively. The body melting at 250° to 2550 was present in 
very small quantities in brown transparent plates, and 
was soluble, with a magnificent blue fluorescence, in ben¬ 
zene or alcohol. The author believes it to be identical 
with Lossen and Otto’s polymeric dinaphthyl (Ann. Chem. 
Pharrn., Ixviii., 89, and cxlvii., 170, 181.) The body melt¬ 
ing at 1470 is an isomeric dinaphthyl, obtained also by 
Lossen by the action of manganese and sulphuric acid on 
naphthalin {Ann. Cliem. Pharm., Ixviii., 71). It boils at 
300°. The body melting at 75°is a third dinaphthyl. So 
three isomeric dinaphthyls are obtained by passing naph¬ 
thalin, together with antimony trichloride, through a red- 
hot tube. The one melting at 1873 is formed in the largest 
quantity, next the one melting at 75°, whilst only a small 
quantity of that melting at 147° is obtained. The three 
isomers are, then,— 

Dinaphthyl. No. 1. Iso-dinaplithyl. 
(3(3. 

Melts at 187°. 
Crystallises most readily in beautiful rhombic plates. 
Soluble with difficulty in alcohol and ether; with mode¬ 

rate facility in boiling petroleum spirit and benzol. 

No. 2. Lossen's. 
aa. 

Melts at 147° (Smith); 154° (Lossen). *3 
Crystallises readily; form variable, modified by impuri¬ 

ties. 

Soluble in alcohol and ether; easily in petroleum spirit 
and benzol. 

No. 3. 
a(3. 

Melts at 75°. 
Crystallises with much difficulty, requiring days or weeks. 
Very soluble in alcohol, ether, benzol, and petroleum spirit. 

In conclusion the author points out the interesting re¬ 
sults to be obtained by gentle oxidation, chlorination, &c., 
of the above bodies, a subject which he intends to take up 
on an early occasion. 

The next paper was “ On the Action of Alkaline Oxa¬ 
lates on the Earthy Carbonates, and of Solutions of Alka¬ 
line Carbonates on the Earthy Oxalatesby Watson 

Smith. T he author having observed that when a solution 
of ammonium oxalate was brought into contact with chalk 
or powdered marble an ammoniacal odour at once became 
apparent, set to work to measure the extent of this and 
similar readlions. Sodium oxalate in solution on calcium 
carbonate: if the readtion were complete, 5*3 grms. of 
sodium carbonate would have been formed ; in the cold 
i‘05 grm. were obtained, = 19*83 per cent; boiling for 
three hours produced 1*2135 grm., or 22*90 per cent. 
Sodium carbonate solution on calcium oxalate in the cold : 
16*07 Per cent; boiled for thirty minutes, 52*34 per cent. 
Sodium oxalate in excess on powdered marble in the cold : 
20*97 per cent; boiling, 26*00 per cent. Sodium carbonate 
in excess on calcium oxalate: cold, 13*09 per cent; boiling, 
7&'35 Per cent. By treating the same portion of calcium 
carbonate with successive quantities of sodium oxalate 
45*87 per cent of sodium carbonate were obtained, the 
adtion gradually ceasing. By treating the same quantity 
of calcium oxalate with successive portions of sodium 
carbonate 93*83 per cent was decomposed. Sodium oxa¬ 
late on strontium carbonate: cold, 7*63 per cent; hot, 
7*63 per cent. Sodium carbonate on strontium oxalate : 
cold, 57*24 per cent; hot, 79*96 per cent. Sodium oxalate 
on barium carbonate: cold, 4*84 per cent ; hot, 4*97. 
Sodium carbonate on barium oxalate: cold, 73*20; hot, 
87*96 per cent. Ammonium oxalate on calcium carbonate : 
cold, 12*27 Per cent > with excess of oxalate, 13*53 per cent; 
with excess of carbonate, 19*94. Sodium oxalate on lead 

carbonate: cold, 6*35 per cent; hot, 13*08 per cent. Sodium 
carbonate on lead oxalate: cold, 81*54 per cent; hot, 90*61 
per cent. 

The next paper was entitled “Note on Thallious 
Platinocyanide," by R. J. Friswell and A. J. Green¬ 

away. In 1871 one of the authors described a compound 
of thallious platinocyanide with thallious carbonate— 

Tl2PtCy4,C03Tl2, 

crystallising in dark red crystals reflecting a green 
metallic light ; by treatment with nitric acid colourless 
crystals were obtained having the formula—Tl2PtCy4. 
Carstanjen, however (Journ. Pract. Chem., 102, p. 144, 
Watts's Diet., Supp. ii., 1153), states that he obtained 
thallious platinocyanide in blood-red needles, having a 
metallic green lustre by reflected light. As this is not in 
accordance with the above statement the authors have re¬ 
investigated the subject with great care. Hydroplatino- 
cyanic acid was prepared, and neutralised with an equiva¬ 
lent quantity of thallious carbonate— 

T12C03 + H2PtCy4 = Tl2PtCy4 + C02+0H2, 

a colourless neutral salt was obtained. On adding to it 
a fresh portion of the acid, twice the above amount of 
thallious carbonate, the dark red salt already described 
was obtained. Baric platinocyanide was also decom¬ 
posed by thallious sulphate; the resulting crystals were 
quite colourless. The authors give the following analysis 
of the colourless thallious platinocyanide— 

Pt, 28*09'; c> 6*60 and 6*78 ; N, 7*76 and 7*91; 

theory requires Pt, 27*82; C, 6*76; N, 7*89. These 
numbers show conclusively that the salt described by 
Carstanjen (especially as he gives no analysis) was really 
the double carbonate, and that thallious platinocyanide 
is a colourless compound. 

The next paper was “ On Crystallised Barium Silicate," 
by E. W. Prevost. Pisani (Comptes Rendus, lxxxiii., 1056.) 
states that he has found the above substance attached to 
the sides of bottles in which barium hydrate solution had 
remained for several years; the author has obtained 
crystals formed under the same conditions, and having 
the same measurements, but containing only 0*78 per 
cent silica; they consist of barium hydrate, and contain 
45'4 Per cent water and 72*5 per cent barium ; theory re¬ 
quires 45*6 per cent and 73*09 per cent. 

The next paper was “ A Note on Anethol and its Homo \ 
logues," by W. H. Perkin. The author mentioned that 
he had already {Chem. Soc. fourn., 1877, 409-414) stated 
that methyl-paroxy-phenyl-acrylic, methyl-paroxy- 
phenyl-crotonic, and methyl-paroxy-benzyl-angelic acids, 
when heated, split up into carbonic acid and oily pro¬ 
ducts; that from methyl-paroxy-phenyl-crotonic acid being 
supposed to be anethol, and those from the other acids 
homologues of that substance. Further experiments on 
this subject have since been made. On boiling methyl- 
paroxy-phenyl-acrylic acid in a bulb-tube provided with 
a side delivery tube, the heat being so moderated that a 
thermometer placed in the upper part of the tube does 
not rise above 220-240°, an oil gradually distils over, but 
after a time ceases, leaving a good deal of a dark coloured 
residue in the retort. The oil after purification gave 
numbers on analysis corresponding with the formula— 

C9H10O = C6H4 {jcHCH2) 

When cooled in a freezing mixture it solidifies to a crys- 
taline mass, having an odour and taste like fennel. 
When heated in a retort it rapidly changes, and before 
much has distilled over the principal part of it thickens, 
and on cooling forms a transparent nearly solid product; 
when oxidised it yields apparently anisic acid. Methyl- 
paroxy-phenyl-crotonic acid when distilled in the same 
manner as the above also yields an oil, but leaves less 
residue in the retort. This oil does not change much on 
distillation, and when fractionated begins to boil at 220® 
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the principal quantity, however, comes over between 
230°-240°, leaving a little high boiling residue in the 
retort. Both of these fractions, when cooled in a 
freezing mixture, solidify, but the higher fraction freezes 
most readily and becomes harder; on pressing these 
products between bibulous paper, white crystals were 
obtained, which were purified by crystallisation from 
alcohol. This substance has the composition, melting 
and boiling points, as well as the taste, odour and ap¬ 
pearance, of anethol. This indicates that the constitution 
of the C3H5 group in anethol has the constitution— 

ch=ch-ch3, 

as will be seen, thus :— 

C6H4(OCH3)CH,CH,CH2,COOH = 
v 1-' 

Methyl-paroxy-phenyl-crotonic acid. 

_ CVH ,OCH3) ,rn 
- j (CH,CH,CH3) +^U2 

v-1-J 

Anethol. 

The author proposes to examine this body more critically 
when a sufficient quantity has been prepared. Methyl- 
paroxy-phenyl-angelic acid also when carefully distilled 
yields a crystalline anethol-like body as already men¬ 
tioned in the paper previously referred to, but although 
there can be no doubt about its formula, it has not yet 
been obtained sufficiently pure for analysis. 

Dr. Armstrong thought that it was not at all proved 
that the C3H5 group had the constitution— 

CH = CH-CH3, 

as isomeric changbs might occur in the treating, and 
from ether considerations it seemed much more probable 
that its constitution was CH2 = CH —CH2. 

The next paper was entitled “ Note on Persulphocyanic 
Acid," by R. W. Atkinson, Japan. The author com¬ 
mences by stating that the constitution of the above 
body is still uncertain, and points out the decompositions 
which must be indicated by its formula. The substance 
was prepared and purified by re-crystallisaticn from boiling 
water; its properties are described, also the precipitates 
produced by argentic nitrate, mercurous nitrate, and solu¬ 
tion of iodine. Numerous experiments were made by 
adding varying quantities of argentic nitrate to the acid 
dissolved in alcohol, and evidence of the existence of 
A>g2C2N2S3 and AgHC2N2S3 was obtained. When the 
yellow argentic persulphocyanate is boiled with water it 
quickly decomposes with effervescence, a heavy black 
precipitate being produced ; attempts were made to 
determine the composition of this precipitate, but the 
results obtained vary widely. The general nature of the 
reaction is probably— 

Ag2C2N2S3 + 3 AgN 03 = 
— 2Ag2S +AgCNS + C02 + N204 + N203 

The mercurous salt is not apparently decomposed by 
boiling. In conclusion, the author points out the resem¬ 
blance between the (probably correct) formula proposed 
by Glutz (Dent. Chem. Gtfs.,iii., 343) with that of para- 
banic acid. 

The next paper was “ On the Oxidation Products of 
the Aloins," by A. Tilden, D.Sc. (Lond.) When nataloin 
is digested with 10 per cent, solution of bichromate of 
potassium, acidified with sulphuric acid, carbonic and 
acetic acids were alone obtained. If, however, barbatoin 
be similarly treated only a small quantity of acetic acid 
is formed, but a brown precipitate is’ deposited, this on 
analysis gave—C, 63*3 per cent; H, 3^2 per cent. The 
corresponding body from socaloin purified by solution in 
acetic ether gave—C, 63'8 per cent; H, 3-4 per cent. On 
treating in a rapid current of carbonic anhydride a yellow 
pulverulent sublimate, containing a few orange needles, 
was obtained. This re-crystallised from acetic ether gave 
C, 6i*6 per cent; H, 3-4 per cent. The substances from 
socaloin and barbaloin are identical, and the author pro- 
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poses the name of aloxanthin. This substance forms an 
orange granular powder, melting imperfectly at 26o°-265°, 
subliming slowly at the same temperature in orange 
scales and dust. It is slightly soluble in water, very 
slightly in bisulphide of carbon, chloroform, alcohol, and 
ether. Its best solvents are ethyl acetate and glacial 
acetic acid. In caustic soda it dissolves to a bright 
cherry-red solution without absorption bands. Heated 
with zinc dust, a hydrocarbon, having a greenish fluores¬ 
cence is obtained, melting at 203°-205°. This consists 
principally of methyl-anthracen. Aloxanthin fused with 
caustic potash forms an indigo blue mass; aloxanthin 
does not combine with merdants. Its formula is pro¬ 
bably Ci5Hio06, being a methyl-tetroxy-anthraquinon. 
Three analyses of the purest sample gave—C, 62’g; H, 3‘3. 
Theory requires C, 62^9; H, 3-3 per cent. An acetyl 
compound was formed. Aloxanthin treated with fuming 
nitric acid in the cold yields a yellow nitro-acid, having 
the properties of aloetic acid. 

The Society then adjourned over the vacation to Thurs¬ 
day, Nov. 1st. 

PHYSICAL SOCIETY. 

June 23rd, 1877. 

Professor G. C. Foster, F.R.S., President, in the Chair. 

Prof. W. Grylls Adams exhibited and described a very 
complete form of optical bench, which, in addition to 
being provided with all the improvements introduced by 
Prof. Clifton, carries an arm which can be set at any 
angle to it, and is provided with appliances for studying a 
beam of light or radiant heat when it deviates from the 
main axis of the instrument. At the base of a pillar 
firmly clamped in any position in the manner adopted by 
Prof. Clifton, is fixed a horizontal graduated circle, and a 
vernier attached to a counterpoised arm, which rotates 
round the axis of this pillar, renders it possible to deter¬ 
mine the angle made by the arm with the bench to one 
minute. At the upper extremity of the pillar is a steel 
pivot to which various appendages may be clamped, and 
immediately below this is a second graduated circle by 
which to determine the angular position of whatever is 
supported by the pillar. Mirrors, metallic surfaces, 
prisms, &c., may be placed on this pillar for the reflection, 
refraCtion, diffusion, or polarisation of heat and light. 
For radiant heat the rotating arm carries a line, thermo¬ 
electric pile, and a table on which absorbing media may 
be placed. Prof. Adams illustrated the use of the instru¬ 
ment by projecting on to a screen the interference bands 
obtained when a beam of light, after reflection from the 
two surfaces of a thick plate of glass, is again reflected 
from the two surfaces of a similar plate placed very nearly 
but not quite parallel to the first. A compensator con¬ 
sisting of two plates of glass of equal thickness is also 
added between the two thick plates, and an ingenious 
arrangement renders it possible to incline the glasses at 
any angle to one another, and to move them either 
independently or together. He also showed the delicate 
adjustment of which this compensator is susceptible and 
the effeCt produced in the positions of the bands when 
the rays from the two surfaces of the first plate traverse 
air of different densities before falling on the second. The 
adjustment of this latter was facilitated by fine screws 
supplemented by springs, which rendered it possible to 
give a slight movement to the plate in any direction by 
combining a motion of translation of the plate parallel to 
its reflecting faces with a motion of rotation about a 
vertical or horizontal axis. 
^Mr. F. D. Brown exhibited an apparatus he has arranged 
in which to compare thermometers, and which is also ap¬ 
plicable to other cases requiring a limited space to be re¬ 
tained at a perfectly uniform elevated temperature. From a 
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brass hemispherical boiler rises a tube of the same metal, 
2 inches in diameter and about 2 feet long ; the steam’ 
after ascending through it, descends a metallic jacket 
surrounding it, whence it passes into a U-shaped con¬ 
denser, and from this it is returned to the boiler. The 
upper end of the condenser is in connexion with a large 
air-tight vessel forming the base of the apparatus, and in 
which any required degree of exhaustion can be maintained 
by the use of Lothar Meyer’s form of pump. The thermo- 
meteis are placed in tubes containing liquid, which pass 
within the wide brass tube at its upper end, and by vary¬ 
ing the nature of the liquid in the boiler and the pressure 
to which it is subjected the.boiling-point can be retained 
constant at any required temperature. 

Dr. Guthrie and Mr. Akroyd communicated a paper 
on '' Electrical Selection.'' When a metal or other body is 
rubbed against some non-condudting substance like caout- 
chouc, electricity is developed, and the track of the metal, 
a though invisible, may be readily made evident by 
sprinkling on the caoutchouc a mixture of red-lead and 
sulphur. This sieving, as is well known, imparts nega¬ 
tive electricity to the sulphur and positive to the red-lead; 
hence, by a kind of ele&rical seledion, that particular 
ingredient of the mixture is drawn to the metal track 
which possesses the opposite kind of electricity. Iron, 
lor example, when rubbed against caoutchouc generates 
negative electricity, and, after sprinkling the powder, the 
iron track is revealed by the marked collection thereon of 
red-lead. A list of mixtures was given which may be 
used instead of the above, and it was shown that electrical 
selection may prove of use (1) in making an eledrical 

■ agnosis of the metals, (2) in certain experiments where 
the quadrant electrometer is objectionable, and (3) in 
teaching, where this instrument is often unavailable on 
account of its cost. 

An adjourned Special General Meeting of the Society 
was then held, after which the meetings were adjourned 
untjj Ncvember next. 

NOTICES OF BOOKS. 

A Treatise on the Law relating to the Pollution and Ob- 
struction of Water-courses, together with a Brief Sum- 
mary of the Various Sources of Rivers Pollution. By 

lement Higgins, M.A., F.C.S., Barrister-at-Law. 
London : Stevens and Haynes. 

The pollution of rivers has its legal as well as its 
chemical aspect. In the work before us the part of the 
question is dealt with in a full and comprehensive manner, 
chemical considerations plaving a mere secondary part. 
1 he book consists of two portions ; the former beincr de¬ 
voted to a consideration of the “ Rivers Pollution Pre”ven- 
tion ACt ’ of 1876, and the latter to “ Riparian Rights 
and their Protection.” 5 

In the former of these divisions an inquiry is instituted 
as to the meaning of the word “ polluting,” which has 
not been defined by the framers of the Ad. As a matter 
ot course, our old acquaintances, the “Recommendations ” 
of the late Rivers Pollution Commissioners, crop up, and 
are weighed in the balance with a degree of impartiality 
no less rare than praiseworthy. One important omission, 
however, must be noted, viz., the absence in these Recom¬ 
mendations of any special prohibition of the admission of 
chromium compounds into a water-course. Save arsenic, 
on the one hand, and calcium, magnesium, potassium, and 
sodium on the other, all metals, poisonous or harmless, 
are placed on a level. Mr. Higgins also forgets that 
under the terms “organic carbon” and “organic nitro¬ 
gen are included substances respectively dissimilar in 
their susceptibility to decomposition and in the nature of 
the products formed. 
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. T° the critique that the “ Recommendations ” entirely 
disregard the proportion between the bulk of the polluting 
liquid and of the river into which it flows, we find ap¬ 
pended the following curious remark “ To this objection 
it may be answered that to do so would be practically 
impossible, as the bulk both of the polluting liquids and 
of the river are continually changing.” To this we beg 
to demur altogether : the amount of sewage from a town, 
of refuse water from a dye- or print-woiks, &c., is sub¬ 
stantially the same one year as another. Nor do we find 
such rivers as the Thames, the Clyde, or even the Aire, 
dwindle occasionally into mere brooks like the Soar, the 
Croal, or the Hebble. The question is, to what extent 
does an inflowing sewer affeCt the quality of the stream ? 
Any code based on the lines of the Recommendations 
opens the door to evasions without end. As to the emi¬ 
nent chemists whose names are mentioned as having 
pronounced the “ Recommendations ” practicable, we 
cannot help asking how many of them have made the 
pollution of rivers or the treatment of sewage the objeCt 
of special and independent investigation ? The sug¬ 
gestions of Mr. Crookes that “ the river itself should be 
the standard of purity,” and that “ no liquid should be 
allowed to be sent into a river if the liquid contains a 
greater percentage of impurity than the river itself,” are 
declared “ simple and pradicable.” It is further added 
that they would ultimately prove so effectual that they 
may be safely followed by County-court Judges in their 
decisions under the ACt. 

The remarks on the pollutions from paraffin-oil works 
are pefeCtly correct: neither by filtration, irrigation, or 
precipitation can these nuisances be dealt with, and their 
total exclusion from sewers should be insisted upon. The 
same rule applies to certain liquid refuse from india-rubber 
works. The introduction into the sewers of the liquid 
obtained by “ ungumming ” silks is a grievous waste, since 
its manurial value is very high. 

Mr. Higgins reminds his readers that it is not the duty 
of the courts to advise defendants in what manner they 
may comply with the terms of an injunction, and that an 
allegation that a satisfactory mode of deodorising the 
sewage has not been selected will not justify failure in 
obeying the decree. 

Proof that the best practicable and available means 
have been adopted for rendering harmless the sewage 
matter falling into a stream may be given either by the 
production of a certificate of an Inspector of the Local 
Government Board, “ which is conclusive,” or by the pro¬ 
duction of scientific evidence, the conclusiveness of which 
seems to be an open question. We presume, therefore, 
that the Inspectors of the Local Government Board must 
be something more than mere men of science, and spe¬ 
cially invested with infallibility. It is the more satisfac¬ 
tory to know this, as from certain recent disclosures the 
Board appear inclined to patronise cheap chemistry, a very 
fallacious article. 

# So far as we can, without presumption, venture to de¬ 
cide on the value of this book, we consider it a most 
important and welcome addition to the literature of what 
is generally known as the sewage question. We presume 
that f~v municipal authorities, sanitary boards, owners of 
land on the banks of rivers, &c., will negleCt the opportu¬ 
nity now offered them of obtaining a clear view of the law 
of river-pollution. 

Introduction to the Study of Chemical Philosophy. The 
Principles of Theoretical and Systematic Chemistry. By 
W. A. Tilden, D.Sc., F.C.S. London : Longmans, 
Green, & Co. 6 

1 his work, which forms a member of the useful series 01 
“ Text-books of Science ” issued by Messrs. Longmans, 
may be said to take the place once occupied by Daubeny 
on the Atomic Theory, embodying a general view of 
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chemical theory as it exists at the present time. The 
author treats successively of the constitution of matter, of 
fusion and solution, of liquid diffusion and dialysis, of 
evaporation, and ebullition, of gases, of the diffusion of 
dialysis of gases and their relation to temperature, and of 
speCtra. He next proceeds to the consideration of elements 
and compounds, the laws of chemical combination, the 
the clasification of reCfions, the distinction between com¬ 
pounds and mere mixtures, nomenclature, the condition 
of chemical change, theories regarding the nature of 
chemical attraction, and combustion. In a third sedtion 
the student is introduced to equivalents and atomic 
weights, molecular weights and formulae dissociation, 
types, atomicity, unsaturated compounds, and isomerism. 
The fourth and fifth sections are respectively devoted to 
the classification of the elements and of compounds. 
The simple bodies he divides into three groups, oxigenic 
or non-metallic, metalloids or imperfect metals, and true 
metals or basigenic elements. The second of these 
classes includes hydrogen, but we are glad to find that 
the author protests against the too common though 
illogical practice of giving the name metalloid to such 
bodies as oxygen, chlorine or fluorine. Silicon he leaves 
with boron and carbon in the first class. 

At the end of each section are found appropriate exer¬ 
cises. The authors own method in teaching chemistry 
is to get “ the more advanced classes to read it by 
small portions at a time, and to work out all the exercises.” 
Such a course of study, however, he fully admits can be 
profitably undertaken only as the sequel to a series of 
of experimental lessons. The work may be pronounced 
a fair, clear, and sufficiently comprehensive view of 
chemical theories as at present generally accepted, and as 
such it may be recommended to all students who have 
already made themselves sufficiently familiar with the 
faCts of the science. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade,unless otherwise 

expressed. 

Comptes Rendus Hebdomadciires des Seances, de VAcademie 
des Sciences. No. 21, May 2ir 1877. 

Gay-Lussac’s Law of Volumes.—M. H. Sainte- 
Claire Deville.—Reserved for insertion in full. 

Report on a Memoir by M. Stanislas Meunier 
entitled “ Composition and Origin of the Diamond- 
Sand of Toil’s Pan in South Africa.—MM. Des 
Cloizeaux and Daubree.—The authors, whilst admitting 
that the diamond-rock has been raised up from below, do 
not consider that its elevation is due to volcanic aCtion. 
The authors think that each of the rocks found filling the 
pans has been torn from a distinct bed, and conveyed 
separately to the place where they are now found in mix¬ 
ture. Hence these sands belong to the same class as the 
granitic sands found interposed among stratified deposits. 

Use of Oxygen at High Pressure in Physiological 
Investigations.—M. P. Bert.—The author has shown 
that oxygen at high pressure rapidly destroys all living 
beings and of all anatomical elements. All those pheno¬ 
mena known as fermentation, where the aCtion depends on 
the presence of living beings, such as acetification, putre¬ 
faction, &c., are completely arrested even by the transitory 
adion of compressed oxygen, whilst fermentations due to 
a dissolved matter (diastase, emulsine, &c.) perfectly re¬ 
sist the influence. He has applied this aCtion of com¬ 
pressed oxygen as a means of physiological investigation. 
He finds that the ripening of fruits is arrested by exposure 
to compressed oxygen, and is hence due to a cellular 
evolution. The poison of the scorpion, whether liquid or 

dried and re-dissolved in water, entirely resists the aCtion 
of compressed oxygen. Such poisons owe their aCtion to 
chemical compounds comparable to the vegetable alka¬ 
loids. Fresh vaccine matter submitted for more than a 
week to oxygen at a pressure equal to about 50 atmo¬ 
spheres retained its virtue. The matter of glanders, after 
similar treatment, rapidly killed horses inoculated there¬ 
with. Hence these kinds of virus do not owe their pro¬ 
perties to living beings or living cellules. Carbuncular 
blood, also, after exposure to compressed oxygen, though 
freed from baCteria, nevertheless retained all its dangerous 
properties. 

U se of Rotatory Discs for the Study of Sensations 
of Colour.—M. A. Rosenstiehl.—Reserved for insertion 
in full. 

Oxalic Acid as a Charadteriser for the Poly-atomic 
Alcohols, and on the Chemical Functions of Inosite. 
—M. Lorin.—The author’s experiments with dehydrated 
oxalic acid give more extension to an easy and industrial 
preparation of formic acid in a high state of purity, and 
almost at its maximum degree of concentration, and fur¬ 
nish a new characteristic of the poly-atomic alcohols, 
among which must rank inosite. 

Decomposition of Hydrochlorate of Trimethyl- 
amin by Heat.—M. Camille Vincent.—This compound 
may serve for the easy and abundant preparation, not 
merely of mono-methylamin, but also ol chloride of 
methyl, yielding hydrochlorate of ammonia as a by-pro- 
duCt. This decomposition maybe utilised for causing the 
chloride of methyl to reaCt at a high temperature, and in 
the nascent state, upon various bodies, and especially upon 
aniline. If we heat a mixture of hydrochlorate of tri- 
methylamin and hydrochlorate of aniline we obtain 
methyl-aniline, which distils over, and which only requires 
to be washed with water and rectified. If thus prepared 
it is free from all traces of aniline. The hydrochlorate of 
trimethylamin, which is now obtained on the large scale, 
may thus be judiciously utilised for the preparation of 
ammoniacal products and of pure chloride of methyl, which 
latter may serve either in the manufacture of methylated 
aniline colours, or in the preparation of pure methylic 
alcohol. 

SpeCtrum of the Electric Spark in a Compressed 
Gas.—M. A. Cazin.—The eleCtric spark in a gas is 
analogous to the ordinary flame of a hydrocarbon. In 
each of these luminous sources there are gaseous particles 
which produce a speCtrum of lines, and solid or liquid 
particles which produce a continuous speCtrum. These 
are derived in case of the spark from the electrodes and 
the sides of the vessel when very near. When the pres¬ 
sure is increased these particles are more abundant, their 
continuous speCtrum becomes more brilliant, and, finally, 
causes the disappearance of the linear speCtrum of the 
gaseous particles. It is in the flash of fire that things 
take place thus ; the paler luminous halo or aureola is 
formed of gaseous particles whose linear speCtrum is more 
or less visible ; it is to the entire spark what the blue 
base of the flame of a candle is to the entire flame. At 
ordinary pressures, in nitrogen, the spark is pale and 
furrowed with small flashes of fire. We see in the 
spectroscope the grooves ascribed to nitrogen, and in 
their intervals the characteristic lines of this gas. On 
compressing we see the grooves disappear little by little, 
whilst the continuous ground of the speCtrum becomes 
more brilliant. When the pressure exceeds two atmo¬ 
spheres there are only six lines of nitrogen from the orange 
to the blue, and five diffused bands beyond. At 10 at¬ 
mospheres there only remain the two nitrogen lines 
\ = 567 and A'= 500, and then a very brilliant line in the 
violet = 424 which first appears at 5 atmospheres. . The 
sodium line is very distinct, whilst it is not to be distin¬ 
guished at ordinary pressures. About 15 atmospheres the 
spark becomes dazzling; upon the continuous speCtrum 
are seen the four lines above mentioned, and certain 
brilliant points due to platinum. In air compressed above 
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30 atmospheres the spark produces intense reddish 
vapours, and the spedrum showed the absorption 
spedrum of hyponitric acid. 

Certain New Forms of the Radiometer.—Mr. W. 
Crookes.—The contents of this paper are known to 
English readers. 

Thermo-Chemical Researches on Aniline and 
certain other Bodies of the same Group.—M. W. 
Longuinine.—It appears from these experiments that 
aniline is a feebler base than ammonia, which, in the cold, 
displaces it entirely, or nearly so. Toluydin is not dis¬ 
placed by aniline in notable quantity from its combina¬ 
tion with hydrochloric acid. 

Nitrates of Bismuth.—M. Yvcn.—The acid nitrate of 
bismuth however crystallised presents the composition 
Bi03,3N05,iiH0. The sub-nitrate was obtained by de¬ 
composing the acid salt with 16 parts of water. Both the 
first precipitate and that from the 12th, i3th, and 14th 
washings showed the constant composition— 

5Bi03N056Bi03H0. 

The sub-nitrate obtained in regular brilliant oblique 
prisms with rhombo-hedral bases, corresponds with the 
formula, Bi03N05$H0. 

Properties of Resorcin and its Molecular Volumes. 
—M. L. Calderon.—An attempt to calculate the molecular 
volume of dissolved resorcin. 

No. 22, May 28, 1877. 

Gay-Lussac’s Law of Volumes.—M. A. Wiirtz. 

Reply to a Note by M. Wiirtz relating to the Law 
of Avogadro and the Atomic Theory.—M. Berthelot. 
—These two papers, which will be inserted in full if 
possible, are contributions to the dispute now goim* on 
between MM. Wiirtz and Sainte-Claire Deville. 

Researches on the Substituted Eugenols.—M. A. 
Cahours.—'This paper contains a description of ethylen- 
eugenol, a body formed during the reciprocal adion of 
dibromide of ethylen and potassic eugenol, and of its 
immediately higher homologue propylen-eugenol. 

Thermic Researches on the Substituted Anilines. 
M. W. Louguinine.—The compounds examined are the 
three chlorated anilines (ortho, meta, and para), paranitro 
aniline. The author draws the following conclusions :_ 
The heat liberated in the combination of the aniline 
group studied is diminished in a striking manner when 
one atom of hydrogen is replaced by one eledro-negative 
atom or group; the decrease is especially considerable 
for the nitro-derivative. In the same substitution there 
is a diminution of the resistance of the salt formed with 
HC1 to the adion of an excess of water. The toluidin 
(para) dissolved liberates in its combinations with acids 
rather more heat than aniline, and its salts are more stable 
under the influence of an excess of water. In the 
anhydrjus state the results are not comparable, the 
aniline being liquid and the paratoluidin solid. Several 
of the derived anilines give rise to the same difficulty. 
The various bases, isomers of mono-chlor-aniline, do not 
liberate the same quantities of heat on combining with 
acids. When all is dissolved the para base liberates the 
most. 

Electrolysis of Ordinary Pyro-tartaric Acid.—MM] 
E. Reboul and E. Bourgoin.—Ordinary pyro-tartaric acid 
is very stable and undergoes eledrolysis after the manner 
of a mineral acid. It differs in this resped from succinic 
acid, whose tolerably alkaline solution is easily decom¬ 
posed into ethylen and carbonic acid. It may rank with 
the phthalic and camphoric acid. 

Researches on the Synthesis of Acids of the Series 
C»H2«—2O2 and C»H2»-404.—E. Reboul.—Not adapted 
for abstradion. 

Decomposition of Carbonic Acid in the Solar 
Spedrum by the Green Parts of Plants.—M. C. Timi- 

riazeff.—In the redudion of carbonic acid by the green 
parts of plants the solar rays ad in the ratio of their 
energy and of the eledive absorption by chlorophyll. 

Reirnann's Fdrber Zeitung, No. 18, 1877. 

At a meeting of the Berlin Dyer’s Association, held on 
May 4th, a paper was read on the importance of techni¬ 
cal schools, and an interesting discussion took place, the 
prevalent opinion being that the branches of trade con¬ 
cerned ought not to depend upon the aid of Government, 
but take the matter into their own hands. 

An aqueous solution of eosin is recommended as a red 
ink. 

No. 19, 1877. 

The editor calls attention to the fad that tissues, espe¬ 
cially woollen, which have been for a long time ex¬ 
posed to air and light, acquire a stronger affinity for 
colouring matters than portions of the same material 
which have been kept in the dark. This circumstance 
often renders the produdion of a level shade in garment 
dyeing simply impossible, those parts upon which the 
light has chiefly fallen always taking the dye more readily, 
and coming up as dark stripes or spots. 

Les Mondes, Revue Hebdomadaire des Sciences, 
No. 3, May 17, 1877. 

According to the French Nature Druidical pradices are 
not entirely extind in Bretagne, and the clergy are 
consequently very anxious to destroy the menhirs. 

Father Secchi is said to have invented a new eledric 
sismograph in which paper blackened with smoke is set 
in motion, and which indicates the diredion, number, 
intensity, and duration of shocks, and many other details. 

No. 4, May 24, 1877. 

In an article on the “ Extravagances of Science,” 
levelled at the Revue Scientifique, Professor Haeckel is 
designated as the “ leader of atheistic science beyond the 
Rhine.” 

The ordinary phosphate of soda is strongly recommended 
as a remedy for debility, and especially for pulmonary 
consumption. 

No. 6, June 7, 1877. 

This issue contains no original chemical matter. 

MISCELLANEOUS. 

The Emperor of Brazil.—On Saturday morning last 
His Imperial Majesty, the Emperor of Brazil, honoured 
Mr. Crookes, F.R.S., with a visit, at his house in 
Mornington Road, where he remained some time ex¬ 
amining the various forms of Radiometers, and witnessing 
some experiments on Repulsion resulting from Radi¬ 
ation. 

Sanitary Institute of Great Britain.—A meeting of 
the Institute will be held in the Ledure Theatre of°the 
Royal Institution on Thursday, July 5, at 4 o’clock p.m. 
The Duke of Northumberland, K.G., D.C.L., President, in 
the chair. Dr. B. W. Richardson, F.R.S., will deliver a 
Ledure on “ The Future of Sanitary Science—in Relation 
to Political, Medical, and Social Progress.” 

Trade Marks.—A fortnightly journal specially devoted 
to all matters conneded with British, Colonial, and Foreign 
Trade Marks, and for the promotion of a complete system 
of International Registration, is announced to appear on 
July 2, with the title “ Trade Marks.” 
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COMPOSITION AND QUALITY OF THE METROPOLITAN WATER. 

May, 1877. 

The following are the returns of the Society of Medical 
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Thames Water Companies. 
Grand Junction Slightly turbid 0*001 0*007 
West Middlesex .. Slightly turbid 0*000 0*007 
Southwark and Vauxhall Clear 0*001 0*008 
Chelsea. Clear 0*000 0*007 
Lambeth. Slightly turbid O'OOO 0*008 

Other Companies. 
Kent. Clear 0*000 0*002 
New River . Clear 0*000 0*006 
East London. Clear 0*000 0*007 

The quantities of the several constituents are stated in 
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o-i35 0*049 20*50 8-550 0*460 0*8o 1*670 13*2 3*3 0*150 0-059 20*20 8*540 0*460 0*87 1*670 13*2 4*2 
0*150 0*052 19*60 8*490 0*460 0*87 l*68o 13*2 3*3 
0-135 0*052 20*10 8*210 0*500 0*94 1*740 13*2 3*3 0*180 0-053 21*00 8*6oo o*6io 0*87 1*006 13*7 3*7 

0*420 0*003 31*00 12*320 o*6io 1'59 4*530 19*4 6*5 
0*138 0*036 I9'4° 8*i6o 0*500 0*87 1 800 12*6 3*3 
0*180 0*028 18*80 8*66o 0*500 1*01 1*930 n*6 3*3 

, and calculated in 70,000 grains of water or 1 imp. gall. 

Note.—The amount of oxygen required to oxidise the organic matter, nitrites, &c., is determined by a standard solu¬ 
tion of permanganate of potash adting for three hours ; and in the case of the Metropolitan waters the quantity of 
organic matter is about eight times the amount of oxygen required by it. 3 

C. Meymott Tidy. 

NOTES AND QUERIES. 

Orange Sulphide of Antimony.—In what manner is the “ orange 
red sulphide of antimony ” as used by india-rubber manufacturers 
obtained from the “black” commercial sulphide of antimony ?—J. M 
Cro ssan. 

TO CORRESPONDENTS. 

C. M.—Apply to Messrs. Johnson and Matthey, Hatton Garden, E.C# 

Errata.—Page 257, col. 1, line 44 from top, page 258, col. i, line 13 
from top, and col. 2, line 23 from top, for “ heated ” read “ treated.” 
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various solutions on copper,82 

Carre, F., manufadture of carbon 
condudtors for the eledtric 
light, 106 

Carbometer, new, for estimation 
of carbonic anhydride, 81 

Casamajor, P., contributions to 
volumetric analysis, 97, 130, 
160, 170 

estimation of potassium as acid 
tartrate, 20 

Cast-steel, presence of free am¬ 
monia in, 95 

Catechin, 232 
Catechu de Laval, a new colouring 

matter for linen and cotton, 
115 

Cazeneuve, P., adtion of hydro¬ 
sulphite of soda on the hema- 
tosinof the blood, 135 

and O. Caillot, rapid extradtion 
of caffein, 220 

Cazin, A.,spedtrum of the eledtric 
spark in a compressed gas, 

275 . 
Cech, C., adtion of amines on 

chloral, 216 
and P. Schwebel, new forma¬ 

tion of iso-cyan-phenyl, 194 
peculiar formation of iso- 

cyano-benzene, 63 
Cells, galvanic, 72 
Cement for iron, elastic, 1:6 
Cerotic acid, 29 
Champion, P., and H. Pellet, com¬ 

position of gun-cotton, 155 
determination of arsenic by 

standard solutions, 95 
arsenic by the molybdate of 

ammonia, 115 
Chancel, G., detedtion and deter¬ 

mination of the principal 
colouring matters employed 
in wines, 106 

Chapman, E. J., blowpipe re- 
adtions, 13, 26, 36 

Charcoal, animal,(oxidising adtion 
of, 101, 114.125 

CHC13, and CH3I,CH3T2, adtion 
of sodium mercaptide on, 198 

“ Chemical Analyses of some 
Waters in London ” (review), 
230 

Chemical analyses for Local Go¬ 
vernment Board, 105 

of fossil bones, 146 
“ Chemical Analysis, Qualitative” 

(review), 251 
“ Chemical and Physical Re¬ 

searches ” (review), 40 
Chemical arts during the last ten 

yerrs, development of, 3,28,48, 
67, 88, ii8, 183,189, 214, 227 

equivalents, and the absorbent 
power of bodies for heat, rela¬ 
tion between, 95 

Chemical laboratory, new pieces 
of apparatus for, 220 

phenomena, influence of pres¬ 
sure on,145 

“ Chemical Philosophy, Introduc¬ 
tion to” (review), 274 

Chemical readtions, retardation of, 
92 

researches at Polytechnic 
School of Rio de Janeiro, 253 

schools in France, 146 
Society, 19, 43,138, 215, 259, 271 
dinner of, 98, 136 
Chicago, 18 

statics, contributions to, 208 
Cheminees caloriferes, heating 

rooms by, 21 
Chemists in the Colonies, open¬ 

ings for young, 165 
Chemistry, Fownes’s Manual of, 

136 
history of, 76 
organic readtions in, and their 

ultimate bearings, 37 
“ Chemistry, Primer of, including 

Analysis” (review), 230 
C3H5 in cugenol,^constitution of 

radical, 163 
CH3I,CH2l2, and CHC13, aftion 

of sodium mercaptide on, 198 
Chicago Chemical Society, 18 
China clays, analysis of from 

Kiu-Kiang in China, 109 
Chinizarin, derivatives of, 123 
Chloral, adtion of amines on, 216 

ammonia and aldchyd ammonia, 
84 

ammonium and aldehydate of 
ammonium, constituiion of, 
264 

derivatives of, 262 
Chlor-anhydrides of sulphonic 

acids, formation of sulphinic 
acid in fatty series from, 241 

Chloranilic and nitro-toluquinoic 
acid, 155 . „ 

Chloride,purification of manganic, 
obtained from residues of 
chlorine with hydrochloric 
acid and native peroxide of 
manganese, 196 

Chloralide, redudtion of, 141 
“ Chlorine, Contributions to the 

Knowledge of Deacon’s Pro¬ 
cess for the Produdtion of” 
(review), 230 

Chlorine derivatives of aeeto- 
phenon, 141 

benzene,105 
Chloro-bromo-carbon, 185 
Chloro-chromic acid, adtion of 

upon anthracen, 145 
upon organic bodies, 55 
formation of quinous, 126 

Chloro-platinates, and Quantiva- 
lenct; of the rare metals, 198 

extradting platinum from, 134 
Chlorophyll und xanthophyll, 210 

instead of salts of copper in pre¬ 
paration and preservation of 
green fruits and vegetables, 
188 

Cholesterin, oxidation of, 194 
Christie, Mr.,new form of spedtro- 

scope,161 
Christomanos, A., analysis of 

chrome iron ore, 39, 105 
iodine trichloride, 142 
specific gravity of iodine tri¬ 

chloride, 216 
Chromate, lead, normal and ba¬ 

sic, 198 
Chromatic abberation of the eye 

in relation to distance, 207 
Chrome iron and steel, analysis 

of, 151 
ore.39, . , 

salts of the sesquioxideof, 253 
Chromic iron ore, 105 
Chromium, determination of by 

standard liquids, 213 
estimation of in chromate of 

iron, 107 
pig iron,122 

Chrysin, tidto-chrysin, and higher 
homologues, 85 

Chrysoidin, 64, 105, 163 
Church, A. H., applications of 

glycerin in laboratory, 1 

Chwolson, D., mercury rheostat 
designed by H. von Jacobi, 53 

Ciamician, G., and G. Gold¬ 
schmidt, modification in the 
determination of specific den¬ 
sities of vapours, 163 

Cinchonine, 9 
Cinnamic acid, additive deriva¬ 

tives of, 164 
Citraconic and mesaconic acids, 

relations between, 164 
Cl. Br, and I compounds, heat of 

solution of, 263 
Clssson, P., adtion of sodium 

mercaptide on CH3I, CH2I2t 
and CHC13i 198 _ 

behaviour of alkaline sulphides 
towards water, 198 

ethyl-mercaptan, 198 
ethyl-sulphinic acid, 198 

Claisen, L., organicacid, cyanides 
of, 217 

Clark, J .W., spedtra of lightning, 2 
Claus, A., and G. Neuhoffer, 

sulphydantoin, 2x7. 
and H. Poppe, mellitic acid, 164 
H. Schuntz, detedtion of traces 
of anthraquinon, 241 

G. Stein, adtion of sodium on 
epichlorhydrin, 164 

J. Wasowicz, crotoconic acid, 
217 

melamine sulphocyanate, 40 
Clemandot and E.-Fremy, irisa- 

tion of glass, 85 
Cleve, P., dichlorated naphthalin, 

corresponding to nitronaph- 
thylsulphurous acid, 95 

Cloez, S., presence of copper in 
blood of wild herbivorous 
animals, 220 

Cloud, T. C., corredtion for 
weighing in a vacuum, 133 

determination of copper in “ore- 
reducer ” slag, 259 

Coal and mineral resin from 
Devonshire, gases inclosed in 
lignite, 249 

colouration of wines with dyes 
derived from, 31 

Coal-gas benzol, 155 
“ Coal-gas, Science and Pradtice 

in Manufadture and Distribu¬ 
tion of (review), 74 

Cobalt and nickel, fusion of, 166 
separation of arsenic from, 141 

bases, ammoniacal, 84 
depositing, upon metals, 166 

Cobaltisation and nickelisation of 
iron and steel, 166 

Cod-liver oil, means of detedting 
iodine in, 95 

Collado, M., new radiometric ex¬ 
periments, 21 

Collins, J. H., moss-copper, 154 

Colorimecer, new form of, 161 
Colouring matters, madder, 185 
“Colourist, Textile” (review), 29 
Colours, alleged poisonous, 135 
Columnar strudture, artificial pro 

dudtion of, 38 
Conchinin, 221 
Conifers, influence of on tempe¬ 

rature and amount of ozone 
in atmosphere, 146 

Copper and lead, adtion of sea¬ 
water on, 192 

“Copper extradtion by the Wet 
Way ” (review), 30 

Copper, influence 01 ammonium 
sulphide in . preventing ihe 
adtion of various solution on, 
82 

determination of, in “ore-ro 
ducer” slag, 259 

localisation of, in the organism 
after ingestion of a salt of, 106 

oxide, solubility of in alkaline 
solutions of the amido-acids, 
163 

poisonous charadter of the salts 
of, 95 

salts of, instead of chlorophyl 
in preparation and preserva¬ 
tion of green fruits and 
vegetables, 188 

sulphate, disengagement of 
hydrogen during the adtion of 
zinc upon, 76 
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Copper-zinc couples, preparation 
of, 121 

Copperas and carbolic acid, in¬ 
fluence of in manure on ger¬ 
mination of seeds and growth 
of plants, 220 

Coquillion, J., “ fire-damp metre,” 
135 

Corallin, composition of, 142 
’* Corrosion Boiler Incrustation ” 

(review), 73 
Cossa, A , fluoride of magtesium, 

264 
Cotton and linen, a new colouring 

matter for, 115 
Cotton, S., wines sophisticated 

with magenta, 165 
Coumarin, &c., formation of from 

aromatic aldehyds, 61 
obtained from acetyl compound 

of ortho-coumaric, 83 
Couttie, W., “ Origin of the Sun’s 

Heat and Chemical Constitu¬ 
tion of the Matter of His 
System (review), 143 

Creosote obtained from beech- 
wood tar, 64 

Cresylol, colouring matter derived 
from, 59 

Critical point, conditions deter¬ 
mining the, 53 

Croissant and Bretonniere’s 
catechu de laval, 115 

Crommydis, C. Z.,easy method of 
obtaining glycolic acid, 115 

Cross, C. T., primary normal 
heptyl alcohol and some 
derivatives, 250 

Crotoconic acid, 217 
Croton oils, volatile acids, 217 
Crookes, W., to T. Du Moncel, 

note on the theory of the 
radiometer, 125 

repulsion resulting from radia¬ 
tion, 179, 211, 223, 233. 245, 
255, 267 

Crystal and glass, composition of, 
among the ancients, 20 

Crystalline sugar, transformation 
of into inactive glucose in 
crude cane-sugars, 155 

Crystals, discrimination of by 
their optical characters, 152 

Cubebs, camphor of, 85 , 
Cugini, G., colouring matter of 

“ Boletus luridus,” 264 
Cuminic aldehyd, derivatives of, 

64 
Cuminol, 63 
Cumophenol, 76 
Cyanamid, constitution of, 142,264 
Cyanide of potassium,ele<5tro-mo- 

tive order of certain metals 
in, 224 

Cyanides, alkaline, simple pre¬ 
paration of, 39 

organic acid, 217 

T'NALE, R. S., and C. Schorlem- 
^ mer, transformation of aurin 

into rosaniline, 216, 250 
Damour, A., metallic iron found 

at Santa Catarina, 145 
Damourette, E., aftion of phos¬ 

phates upon calcareous soils, 
156 

Daubree, M., physical and 
mechanical actions exerted by 
the incandescent and strongly 
compressed gases from the 
combustion of gunpowder, 134 

De Boisbaudran, L., crystals of 
gallium, 11 

gallium, 148, 157, 1G7 
De Clermont, P., action of alka¬ 

line sulphocyanides on the 
hydrochlorates of the alkalies 
of fatty series, 106 

and H. Guiot, oxidation of 
metallic sulphides, 188 

sulphide of manganese, 165 
De Fonvielle, W., radiometer 

explained by the aid of pyro¬ 
electricity, 55 

De Haen’s process, 151,152, 195 
Ds Kvassay, E., the “peculiar 

soil ” g Hungary, 146 

De la Source, L. M., dry residue 
of wine, 76 

De Luynes, V., alterations in 
glass, 95 

De Montgolfier, J., camphor of 
patchouli, 44 

De Negri, A. and G., colouring 
matter of Velella limbosa, 264 

De Sevray, B., heating rooms by 
new cheminees caloriferes, 21 

“ Deacon’s Process for the Pro¬ 
duction of Chlorine, Contribu¬ 
tions to the Knowledge of” 
(review\ 230 

Debray, H., presence of selenium 
in refined silver, 188 

Decay, processes of, 263 
Dehydration of hydrates by the 

time method, 215 
Demarcay, E., derivatives of 

acetyl-acetic ether, 243 
Denayrouze, L., and M.Jabloch- 

koff, divisibility of the eleCtric 
light, 196 

Desains, P., thermic speCtra, 95 
Des Cloizeaux and Daubree, MM., 

composition and origin of dia¬ 
monds and of Toits’s Pan in 
South Africa, 275 

Desoxybenzoin, derivatives of, 55 
Dextrose and levulose, estimation 

of mixtures of, 217 
Diabetic urine, aceton in, 29 
Diallyl-methyl-carbinol, 113 
Diallyl oxalic acid, 113 
Diamido-sulpho-benzide dicar- 

bonic acid, 123 
Diamido-toluen-para and tolu- 

quinon,217 
Diamines, aCtion of phthalic an¬ 

hydride on,262 
Diamyl, 271 
Diathermanous character of 

metals and paper, 95 
Diazo compounds, 164 
Dibasic acids, aCtion of acetyl 

chloride upon, 105 
Dibenzjl acetic acid and benzyl 

acetic acid, 216 
Dibrom-acetylen, preparation and 

properties of, 29 
Dichlorated naphthalin corres¬ 

ponding to nitro-naphthyl- 
sulphurous acid, 95 

Dichloro-propionitril, solid, 105 
Di-iso-butylen, 29 
Dimethyl and monomethyl re¬ 

sorcin, 217 
Dimethyl-aniline, derivatives of, 

I 216 
j nitro derivatives of, 240 

salicein of, 241 
synthesis of the ketones derived 

from, 40 
Dinitro-orcin and dinitroso-orcin, 

35 
Dinitro-thymol, 184 
Dinitro-toluen-sulphonic acids,64 
Dinitroso-orcin and dinitro-orcin, 

35 
Diphenylen-glycollic acid, 142 
Diplomas, Doctors’, 54 65,74,242, 

253 
Disulpho-benzolic acid, new, and 

action of fuming sulphuric a.id 
on sulpho-benzolic acid, 8 

Disulphonic toluen acid, 164. 
Dithymyl-trichlorethane, deriva¬ 

tives of, 37 
Ditte, A., aCtion of sulphate of 

lime on the alkaline sulphates, 
44 

Doctors’ diplomas, 54, 65, 74, 242, 
253 

Doebner, O., and W. Stackman, 
aCtion of benzo-trichloride on 
phenol, 40 

Donath, J., decomposition of hy« 
droxylamine by alkaline 
cupric solutions, 208 

Douglas, S. H., and Prescott, A. 
B., “ Qualitative Chemical 
Analysis ” (review), 251 

Draper, H. N., solubility of ether 
in aqueous hydrochloric acid, 
87 

Dreschsel and Hofmeister, MM., 
formation of urea in the 
animal system, 210 

Volhard’s volumetric estima¬ 
tion of silver, 198 

Droeze, T. H., solubility of gyp¬ 
sum in water, 105 

Ducla, M., industrial preparation 
of pure salts of alumina, 231 

Dumas, Pasteur, and Morin, 
MM., adulteration of food, 95 

Dunn, J. T., on a water-box de¬ 
posit, 140 

Dupertius, C., and W. Michler, 
synthesis of the ketones 
derived from dimethyl-aniline, 
4° , 

Dupre, A., estimation of urea by 
hypobromite, 81, 125 

D’Urbanitzky, A., and E. Reitlin- 
ger, new eleCtric repulsion, 10 

Duvillier, E., extracting platinum 
from chloro-platinates, 134 

Dyckerhoff, R., derivatives of 
monochloraceto-phenon, 84 

Dynamics, eleCtro-theory of, 162 

pARTHENWARE plates, dif- 
■L/ fusion of vapours throughri63 
Earthy metals, preparation of in 

the works of Dr. Schuchardt, 
32 

Edger, A. J. M.,and B. S. ProCtor, 
note on esparto slag, 141 

Egleston, T., “Treatment of 
Mercury in North California” 
(review), 242 

Eitner, M. W., “ Use of Aniline 
Colours in Dyeing Leather” 
(review), 133 

Elstrand, A. G., reten and cer¬ 
tain of its derivatives, 96 

Elastic cement for iron, 116 
Electrical notes, 72 

selection, 274 
EleCtric candle, 238, 262 
Electricity, direct conversion of 

mechanical work into, 253 
in galvanic deposits and che¬ 

mical decompositions, modi¬ 
fication in the use of, 188 

“Electricity, Lessons in” (review), 
18 

Electricity, pyro, radiometer ex¬ 
plained by, 55 

EleCtric light, effeCts produced by 
the addition of foreign bodies 
to carbon in the preparation of 
coke pencils for, 86 

divisibility of, 196 
manufacture of carbon con¬ 

ductors for, 106 
repulsion, new, 10 
spark, speCtrum of in a com¬ 

pressed gas, 275 
EleCtro-deposition of alloys, 154 
EleCtro-dynamics, theory of, 162 
Electrolyte, ice as an, 229 
Electrolytic aCtion with evolution 

of hydrogen at both poles, 39 
EleCtro-motive order of certain 

metals in cyanide of potas¬ 
sium, 224 

EleCtro-siiicic light, 231 
Ellagic acid, derivatives of, 8 
Elsasser, E., electrolytic aCtion 

with evolution of hydrogen at 
both poles, 39 

Eltekoff, A., transformation of 
isocrotylic ethers, 241 

Emeralds and beryls, researches 
on, 256 

Emmerling, A., phyto-chemical 
processes, 185 

Epichlorhydrin, aCtion of sodium 
on,164 

Erdmann and Johl, adulteration 
of bread and flour with gyp¬ 
sum,, 210 

Erlangen, communications from 
the laboratory of the Univer¬ 
sity of, 32, 221 

Erlenmayer, E., constitution of 
the radical C3H6 in eugenol, 
163 

extraction of the so-called solu¬ 
ble phosphoric acid from 
superphosphates, 39 

water as an oxidising and re¬ 
ducing agent, 185 

Eschor, T., and Heumann, L., 
gelatin and tyrosin for 
albumen in diet, 210 

Esparto slag, note on, 141 
Estcourt, C., butter analysis, 10 
Etard, A., aCtion of chloro-chro- 

mic acid upon organic bodies, 
55 

formation of quinons by chloro- 
chromic acid, 126 

nitro-toluquinon and choranilic 
acid, 155 

preparation of alkaline nitrates, 
86 

salts of the sesquioxide of 
chrome, 253 

Ether, acetyl-acetic, derivatives 
of, 243 

decomposition products of 
succinyl-succinic, 163 

freezing-point of, 217 
phosphenyl, 217 
solubility of in aqueous hydro¬ 

chloric acid, 87 
Ethers, isocrotylic,transformation 

of, 241 
limiting plane in the formation 

of, 185 
of tribasic (ortho) thio-formic 

acid, 64 
Ethylen, polymer of the oxide of,21 
Ethyl-ether of amido-phthalic 

acid, 84 
Ethyl, mercaptan, 198 

preparation of nitrate of, n 
Ethyl-propionyl-propionate, 141 
Ethyl-sulphinic acid, 198 
Etti, K., catechin, 232 
Eugenols, researches on the sub¬ 

stituted, 65, 276 
Exner, F., diffusion of vapours 

through the films of liquids, 
162 

galvanic expansion, 163 
Eye, chromatic aberration cf, in 

relation to distance, 207 

T?ATTY acids, halogen deriva- 
-*• tives of, 185 
Fautrat, L., influence of conifers 

on temperature and amount 
of ozone in the atmosphere, 
146 

Fave, M., probable consequences 
of the mechanical theory of 
heat, 231 

general note on theory of heat, 
242 

Feltz, V., and Ritter, E., aCtion of 
non-arsenical magenta intro¬ 
duced into the stomach and 
blood,31 

acute poisoning by acetate of 
copper, 145 

by sulphate of copper, 126 
injection of magenta into the 

blood, 95 
Ferric oxide and lime, precipita¬ 

tion of by ammonia, 238 
determination of, in presence 

of phosphoric acid, 26S 
properties of at high tempera¬ 

tures, 12 
Ferridcyanide of potassium, alka¬ 

line adtion of on colours 
derived from madder and its 
derivatives, 115 

Ferrocyanic compounds, 232 
Ferrocyanides, memoir on, 166 
Ferro-roanganese and spiegelei- 

sen, estimation of manganese 
in, 247 

Fibrin, experiments on the coagu¬ 
lation of, 44, 55 

Filed, M., and K. Schiff, consti¬ 
tution of cyanamide, 142, 264 

Finot, E., analysis of the gases of 
the Grotto del Cane, 21 

Fireclay, bricks, slags, and iron 
ores, analysis of, 203 

Fire-damp meter, 135 
Fischer, E., aromatic hydrazin 

compounds, 40 
Fischer, O., phthaleins of tertiary 

aromatic bases, 241 
Fittbogen, J., consumption and 

deposition of reserve matter 
in the tubers of the potato, 220 
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Fittica, F., nitro-benzoic acids, 142 
Fittig, R., and W. F. Hildebrand, 

constitution of quinicacid, 164 
and A. Landolt, relations be¬ 

tween fumaric and maleic 
acids, 164 

so-called non-saturated com¬ 
pounds, 164 

Fitz, A., schizomycetic feimenta- 
tion, 105 

Fleischl, E. v., estimation of the 
internal resistance of galvanic 
batteries, 163 

Fletcher’s improved aspirator and 
blower, 71 

Flogel, G., and J. Oser, new con¬ 
densation product from gallic 
acid, g 

Fluid contained in a cavity in 
fluor-spar, 215 

Fluorescent rose colouring matter, 
conversion of aniline-black 
into, 134 

Fluoride of magnesium, 264 
Fluor-spar, fluid contained in a 

cavity in, 215 
Fordos, M., detection of magenta 

in wines, 11 
Forrer, K., and R. Gnehm, toluen- 

disulphonic acid, 164 
“ Fortschritte Aus dem Gebiete 

der Reinen Chemie Jahres- 
bericht ilber die” (review),93 

Fossil bones, chemical analysis 
of, 146 

Foster, F., J. Barbieri, and V. 
Meyer, products resulting 
from the aCtion of nitrous 
acid upon normal butylamin, 

• 84 
Fownes’s Manual of Chemistry, 

136 
Franchimont, A. P. N., freezing- 

point of ether, 217 
Francis, E., gaseous volumetric 

analysis, 201 
Franck, A., disintegration of 

pumice, 184 
Frankland, E., apparatus for gas 

analysis, 249 
Franklandite and ulexite, relative 

composition of, 189, 213 
Fremy, E.,analysis for the tissues 

of vegetables, 20 
and M. Clemandot, irisaticn of 

glass, 85 
chemical researches on green 

matter of leaves, 242 
Frerichs, F., new pieces of ap¬ 

paratus in a chemical labora¬ 
tory, 220 

Frey, E., preparation of earthy 
metals in the Works of Dr. 
Schuchardt, 32 

Friedel, C., oxide of monochlora- 
ted methyl, 95 

Friedlander, P., diphenylen-gly- 
eollic acid, 142 

Friswell, R. J., and A. J. Green¬ 
away, note on thallious pla- 
tino-cyanide, 272 

Fruhling, R., and J. Schulz, new 
method of preparing betain 
263 

Fruits, aCtion of poisonous and 
antiseptic vapours in the fer- 
mentatipn of, 243 

green, and vegetables, use of 
chlorophyl instead of salts of 
copper in preparation and 
preservation of, 188 

Fuchs, F., and A. Pinnor, deriva¬ 
tives of chloral, 262 

Fuchsin, detection of in wine, 163 
Fumaric and maleic acids, rela¬ 

tions between, 164 
Furfurol, 124, 141 
Furnace, patent decomposing, 51 

GABRIEL, S., ethers of tribasic 
(ortho) thio-formic acid, 64 

meta-sulpho-cyanate of phe- 
nylen, 64 

and A. Michael, phthalyl- 
acetic acid, 104 

Galbraith, W., analysis of chroma 
iron and steel, 151 

steel analysis, 43 

Gallic acid, new condensation- 
produCt from, 9 

Gallium, 148,157, 167 
crystals of, n 

Galvanic batteries, estimation of 
internal resistance of, 163 

cells, 72 
current, theory of division of 

the, to * decomposable con¬ 
ductors, 53 

deposits and chemical deposits, 
modification in the use of 
eledtricity in, 188 

expansion, 163 
Galvanometers in form of magic 

lanterns, slides for exhibiting 
their indications to an au¬ 
dience, 83 

Garbe and Bertin, MM., cause of 
the movement of the radio¬ 
meter, 135, 144 

Gardenin, 122 
Garrigon, M., mercury in the 

spring of the Rocher at Mont 
Cornadore, 231 

Gas analysis, 191, 201 
apparatus for, 207, 249 
springs, Pennsylvanian, 155 

Gases and vapours, mono-mole¬ 
cular unit of volume for, 124 

contained in meteorites, 77 
convection of heat in, 8 
enclosed in lignite coal and mi¬ 

neral resin from Devonshire, 
249 

heat equilibrium of under the 
influence of external forces, 8 

in Grotto del Cane, analysis of, 
21 

Gastric juice, acidity of human, 
135 

Gatehouse, J. W., action of man¬ 
ganese dioxide in ammonium 
nitrate, 118 

Gayon, U., action of poisonous 
and antiseptic vapours on the 
fermentation of fruits, 243 

transformation of crystalline 
sugar into inactive glucose in 
crude cane-sugars, 155 

“ Gebiete der reinen Chemie 
Jahresbericht fiber die Forts- 

) chritte aus dem ” (review), 93 
Gelatin and tyrosin for albumen 

in diet, 210 
Generation, spontaneous, 185 
“ Geographical and Geological 

Explorations West of the 
One Hundredth Meridian ” 
(review), 143 

German Government and plaster 
hardening, 30 

patent law, new, 288 
Gernez, D., state of salts in solu¬ 

tions, 196 
Giesselj F., and M. Liebermann, 

derivatives of chinizarin, 123 
Gilbert, J. H., “ Some Points in 

Connection with Vegetation” 
(review), 229 

Girard, C., colouration of wines 
with artificial dyes derived 
from coal, 31 

Gladstone, J. H., preparation of 
copper-zinc couples, 121 

Glasgow bleaching-powder, ma¬ 
nufacture of, 4, 14, 23, 35 

Glass, alterations in, 95 
and crystal amo ;g the ancients, 

composition of, 20 
composiiion of baths for tem¬ 

pering, 65 
irisation of, 80 
manufacture, utilsation of sul¬ 

phur and gypsum and sulphate 
of soda in, 116 

tempered, 199 
wool, 199 

Glatzel, E., new compounds of 
titanium, 39 

Glucosate sodium, 217 
Glutamine, 85 
Gluten, and determination in the 

dry state, 31 
Glucinum, 119 
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