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THE PRECIPITATION OF SILVER-SULPI IATE AS A
BEAUTIFUL. ILLUSTRATION OF F. P.VON WEIWARNS
LAWS Or PRECIPITATION OF SUBSTANCES,

hikazo Ofsula.

PP, von Weamarn was the ﬁréctftu‘;*qarr
investigations into the processes of | precipitati
substances from splutions. * ‘ .

On the groufd of these comprehensive j
. P.von Weimary Ras been able to C"a'lllb]
by which the pro x:s:,_';:.:fsfnfpr_ecipitatiun ;ir‘ 0

In one of his et works “Kolloides y

"?(K}mm 1921) ** an#:
gt given by .
to the laws governing the precipitation from solutions of solid
bodies produced by way of chemical reactions (Vide: Diacrams

out  systematical
n of various solid

vestigations, Prof

the general laws
rulated,

cristalloides 1.osen

und Niederschlag ly comprehensible

graphic illustration P.P. von Weimarn

appended to pages: 99, 122 and 678 in the above indicated work).

A diagram similar o 0 that of Prof, 22 2 von Weimars has
been reproduced in the present paper (Plate 1).

In this diacram the abscissae are the concentrations of the
reacting solutions while the ordinates are the maximum dimensions
(lengths) of the crystals of the precipitates,

The curves L, I, L, correspond to the cases when the
solubilities of the substance undergoing precipitation are respect-
ively:- Lo T L., the relation ame ng them being W2 6 P

It may be gathered from an cXamination of the diagram
that with the decrease in s lubility of the substance the curves
saift both downwards and t wards the left, and consequentiy, in the
cases of relz‘tti\'cly well-soluble substances, all the curves already
belong to the microscopical or even the maer scopical  domain,

*Nen the articles by Prol. P. £. vou Weimarn in the Journ. of the Russ Chen, Noe.
beginming in 1905 and in Kolloid-Zeitselr, Calso Kolloidehiem. Bethefto beginuing
m 1907

**F. P. von Weimarn. Kolloides und Kristalloides Lisen nnd Niaderschlacen, 80, T3

pages, Kyoto 1921,

os ) dingram of this kind has been given by Prof, P. P von Weimarn ¢ g in Lis [apers
published in “Kolloidehem. Bethefte” for the year 1923 : “Usber den Finfluss der

Konzentration der reagierenden Losangen auf die Korngrisse von K ristallen der Nied-
erschlige” and “Studien fiber dizpersoide Synthese des Goldes”. Koll ZLettschr, 1923,

otk T i




As to the effect of time on the changes in magnitude of

the crystals, this is a factor which sooner or later causes the
curves with a maximum (type L) to turm nto curves without a

maximum (type t,), and the greater the interval as calculated
from the moment when a precipitate has first been observed the
higer is the position on the diagram occupied by the curves we
are now considering, that is to say, the curves of the type t,.

Prof. P2 P won Weimarn has suggested to the writer to
construct a similar diagram for the precipitation of silver sulphate

by applying aqueous and alcoholic-aqueous reacting  solutions
(30% and 60% of alcohol). .

This work was accomplished in 1922 by the writer under
Prof. 72 i won Weimarn's gucance.

In the case under consideration the san
Frof. 72 P von Weimarn's diagrams, for we have:

N - sy & T
I. Ag. 80, in water . Ag, 80, in 309 alcohol

1. Ag, 20, in 609 aleohol. |
Since, however, the solubility in water of the silver sulphate

(and also in a mixture of water with alcohol) is relatively great
(in Prof. 7. P. won Wermari's diagram the value of I, amounts
10-* oram per 100 grams of the solvent), it becomes

we condition exists as

in the case of

to about
clearly evident that in the case of the silver sulphate the curves

: = & ] 2 ? = g ’ "‘.
L. must, in agreement with Prof. 7% /% von Weimarn

of the type R '
ctuated with their greater parts within the microsco-

theory, be
pic domain, .
In addition to this, it should be emphasized that the writer
able to study the process of precipitation of silver sulphate

a position to inves-
super-

wias
during one year only, and so he was not n .
tigate the phenomena of precipitation from very slightly P
saturated solutions ; this accounts for the fact that the transition
of curves of the type L. (with a maximum) into curves of the
type t, (without a maximum ), as they have becn‘ ObSCﬂ-'C(! l.:}.'
the writer, does not actually occur during those particular periods

of time which have been plotted in the diagrams below. [
we P. P. von Weimarn and 8. Otaula.

¢ For more details, eﬂ{n':ciully in theoretical aspects, see

« Niederschlagungsgesetze an einem Beispiel der Fllu)
und alkoholisch-wasserige Losungen”. This paper 18 to

wKollovlchemiche Bethefte’.

appear in the near future 1n

“Wllung von Silbersulfat aug wassergen

Confining himself to the above brief introduction, the writer

II. Experimental,

Ifl the experiments, silver’ sulphate was precipitated by the
following reaction : - 1

2AgNO, 4+ MnSO,= A 2:50,+ Mn(NO, Joy

= eV I
: l y maintaining the condition, for the volume of the reacting
soluntion, that the product of V (the volume of the rmcli‘ni (!
solution) and C (the concentration of the reacting soluti ; 1 |
be nearly constant, l =Hng solution) should i
c g« Stan as s "y 1 . y '
. as shown in the following tables. ( Table 1 — 3) '
B A5 10r the matenals, pure commercial silver nitrate was used
WIth manganous sulphate, twice recrystallised by precipitation |
from the saturated solution by alcohol, | |
Table & }
Aqueous solution. £
Concentration Vt:mluntu of silver Volume of manganous f
R nitrate solution. sulphate solutions. i
{A. e a0 - wa 4CC }
s . E | 4CC., +
_"_ .es s T 4|I:C. " ‘4‘{:“: { i
= T Oce, » Gee |
o 1 o9
- 41 S S 12.5cc. " 12.5¢C
e T $68 Wi 25cCc. T 25¢CC
BN s : el
0.0N. JOCC. ”»” 30CC
g JUCC,
BN, cr wer wee 6occ, ” OGocc
o CRRC T BCC '
; \ 125cc, ” 125ce
I;th' . “ee .o IFSCC‘ ” [ 78 CcC
I[ION. ... 5 SN
,' . e 250cc, » 2300

Table &
% alcoholi '
/e alconolic aqueous solutions.

Volume of silver
nitrate solutions.

Concentration
Volume of manganous

sulphate solutions.
- —

- RPN et 1 2eéc
O8N, e .. .. 30cc, ” 3oce
0_4N. =aw TR “Ew (DC{_':* ) (}OCC

'J . .P t'on H'F;'; m !
= e wmara, Zur Lehre von den Zusti _ :
Th ent v LUSta e, 83 /
I'h. btemkuyr_ Dresden 1914, aden der Mate ¢, 83. Verlag von




N soe ‘J28CC, » 125cCC,
0‘2‘- . LR as® .

/ \ ds 125cc. » 125CcC.
1 ?4 A s e E-OCC.
l!lo\: “as L L ESOCC! » )S

- L 3 s i 37 CC'
IllgN_ -~ TE e 3{5(_!_._ 3
l/’!‘o\r sn® saw e chc_ " ‘SSCK){ !

2N 25CC,
l!jsN ane ses ca 635{:(:' " 5

¥ | OCC,
1{30‘“ see L ane ?SOCqu " gs

- . c-
IISS\J - ane S;"SCC_ L) 7sc

AV, %

Table X -
6095 alcoholic aqueous solutions.
ilve Volume of manganous
i Volume of silver :
Rk nitrate solutions. mllplmteﬁ?;:émm

[/ION, == «es =es  250cCC. — 25 c.
1/20N Sré.  Tebe  ses §0O0OCC. » ;()()CCC.
1125\' ses.  aes . swe  OPSEC, L qucc,
1]:'0‘\'. vas  aew  4se  EREOCC, »” 1_.3 CC_
I.fj‘%u\; res  nus ses  BOOOGC. » .:000 C.
I/IOO\ e 2500CC, »” 2500cCC,

at mangs s sulphate solutions
In the table “«—" shows that manganous sulp

i —>'" shows the reverse,
were added to silver nitrate solutions and “ bh‘-} R
. ‘ Prof. P P von Weimarn, the form a B
S e o, influenced by the conditions
of crystals of the precipitates are influence y
b ) W& T
aiven below. _ "
> : ’ e )
(. Concentration of reacting solutions, C :
2. Solubility of precipitate in the solvent, o "
Time from the beginning of the Cr}'ﬁta’u‘bati“m' : 1]
% : s vesticated the influences of C, T, and L
Thus the writer investigate 3 lphate; of course
- g : - S - .l e' e ’
apon the form and size of crystals of silver sulp o olutions
» o 5 .
}'t ¢ beinz thoroughly mixed to-gether, the rcacTimh =S
afte inz \ g W chabae . i the
were allowed to stand quietly, to avoid any" ’L[‘he !
| iternal cause such as stirring. x|
initate . t0H an external cause i
recipitate due t ; S e
p'mcnts were all carried out at the room temperat o
b | : wWddition of manganous sulphate solution
2-5 are all results of addition o A Y N
:0 silver nitrate solutions ; the reverse addition wi . : {utim-m
(F ons « reacting sO -
liacrams the concentrations of the
later on, In the diagrams the con e e
are taken as the abscissa and the sizes Ot the crystals LR
o WL C : Yy 1 |
ey : e 4 re taken
alone the lonwer axis of the crystals in m. m.) a
- e s
ordina’c.

The precipitates were examined at the following
namely T, T, 4+ five minutes, T, 4+ ten minutes, T
minutes, T, + forty minutes, T, 4+ one hour, T . + three hours,

I, + one day, T, + one week, T . + one month, T + two

months and T, 4 six months after the mijxi
solutions. Here T,

stages,

+ twenty

ng of the reacting
shows the time which is necessary to take
out the precipitates from the mixture on the object glass,

bring it under the microscope to examine,

Plate 2 illustrates the relation between the concentration of

the reacting solutions and the size of the crystals in aqueous
solutions,

and

The data for the curve I, and corresponding microphotog-
raphs of the crystals are given in T:

ible 4 and Figs. 1-8.
As may be seen from Table 4 and microphotographs, when
the dilution of the reacting solution is increased, the size of the

crystals becomes larger, reaching a maximum (here at o, SN).
Then it becomes smaller again as the solution is further diluted.

Table 4. Observations of T, curve of Plate 2.

Concentration of Microscopic Natural size, | :
: o _ . Remarks.
reacting solutions. | enlargement. (in. m.>)
B 3 | _ _ | _ . Small erystals are precip- |
i N=2N. | o0, 1/200-1/100. | tated immediately.
= - - kg, 1-4.
| _f - Small erystals are precipi-
\ -0 Y  tated ynmediately.
3 (5 | 100 100 I'le form of crystals becomes
] _ " long. Fig. 5.
| _ Small crystals are precipr-
(O.8N. 750, | b 100-7 /100, tated irmun]iatudy
y o Y T, Fig. 6.
g | _ White turbidity can be seen.,
0.4N-0.2N, 00, - 1/100-1/500, | Under a microacn}:-?- minute
fe | ______crystale are found. Fig.7-8.
1/7N=1/10N - bL No. turbidity nor microsco-
' A S | ' pre erystals are foand.

The changes in size of the crystals of the pr

ecipitates of
silver sulphate which took place with lapse of time may be seen

from the diagram (Plate 2) and also from lthe microphotographs :
Figs. 8-13, (0.2N), Figs. 7, 16-21, (0.4N), and Figs. 22-24 (1/7N).

The changes in size of the ¢ stals with time in the cone-

entrated solutions are shown by microphntographs : I

— e




(7N), Yigs. 28-33, The result of the exmination at one hour after H_Im I,_li” 4 | 15 20 s | as | - ,
- i y - ; | . 2. 2 or : 106 100 100 = : -t
the beginning of the reaction 18 shown in Table 5 and micropho- ~ _ LS S S N 100 | 100 4
ne - _ e, ._'_:':—. - !
tographs : gs, 25, 23, 31, 34, 36, 41, 22, 13. : oF == — = ad ) S0 |
The result of the examination at two months after the | 100 100 100 ,.
beginning of the reaction is shown in microphotographs @ Figs. The result of the investigation of the precipitates ol silver '1
- . < i L - 3 ¥ X o 3 t ' o - t - . = 1
14, 21, 23, 26, 29, 32, 37, and the result of the exmination at sulphate in 3024 alcoholic aqueous solutions will be discussed nosw |
: Y P - Ter . scussed now, |
six months after the begmmmng of the reaction is shown in micro- Plate 3 shows the relation between concentration and si f tl
. - ) and siz¢ ot the
: R A . . ¢ B s 8 ). gy e 3 S 3 p : L
photographs : FFigs. 24, 27, 30, 33 35: 39, 3') o crystals measured at the ﬁ_rl[()wmg stages: viz: T. T 4+ fve
The relation between concentration, time and the size o minutes, T 4 ten minutes, T + twenty lilinutL T 4+ "b,i Gl
> .. “ e . . i " g s o : -5y 4 _ 4+ 10Ty minutes
cryvstals in aqueous solutions, 1S summarised in Table 6. I', + one hour, T + three ] L _ P ] ites, |
- 1 h .l‘i gy ’ - CC JX TS, I' + Oone dEl\', l 4 t WO me H“.I‘I‘-i 3
: ur curve. SIX Mo g < oL ok 5 . . Sy |
Table 5. Observations of T ,+ 1 hour 1-. HTJI.*--1 ter the mixing. T, shows the time which is {
: . : . necessary to take o et et T :
Concentration of | Microscopic Nutural size. Remarks. Sl i 3 : : u‘i precipitates from the mixture on the
rescting soutions, | enlargement. (. 1m.) - Wy 10 v object glass and bl‘lﬂg it under the nliCl’(_l.‘iC(JI}C tO examine As
= ' will be seen from Plate 2 R el it : . W g
=_ON ==1). 1/100-2/100. | Figs. 25, 28, 3, S8 3 Plate 3, this relation is quite similar to that

in the case of aqueous solutions.

< ]4"11:_ My, Forms ul' t‘:ﬁ-mult# 'lthﬂ rﬂsult “r thC “h‘icr\"lti .
- - = r _,' " L - r {'Ilh - - o
N. S ‘ 5/100=7/100- 1 qre long. : in r. curve

1 l" k' & . ¥ ‘- = -
- - -y - - h. '
Form of crystals 1s quite

i Plate 3 is

4.2-49).

= | g e 1_1.1"1 { ] . * 4 . .
(L3N, ral). | 7/100-8/100. 1 gimilar to Yig. 6. Table. 7. Observations of T curve
5 il o Maximuin at this carve, The Coneentration ‘ : ‘
- - e - 1 . - N - .
| | form of crystals is complete reacting & I“t‘ of Microscopi Natural size, : *
0. EN=0.2N, G20, ‘ 30/100-35/100. | 10 rhombie. Figs. 40-11, W 7t ST cnlargement. (n. m.) Rewnarks,
13 90 \; o
| R O i Gy . ; : = Qe g o, Py — |
i e White turbidity can be seen. N- 0.4N. o0, 1 100=1 /750% ‘ 54 il erys P Pt e ‘
. = 1 1 i ! ]‘ltu'.t"l IR '1"‘,-11" !- ¥
- 1100 Under & microscope mauny = o : BERY PEWPICEIRVRLY o S, _l
1/7N. ¢, 1/100. small particles can be seen. . e ‘ - —— |
e 'y DN — 1 ! |
-~ ]lg 22 ‘-“"*\- L .-}.'l'--""l 100) ' II*HI.'II of i'j:l,"-:f_;tlﬁ {".‘-1-,:“,,:‘; ?'
- 2 P . - ne d r 1 .
. - No turllltht}-‘ nor microsc- T e —- __'_* 15 “g’ 13, | |
1/10N. - > | opic particles can be found. ;S b | Forsu of erystals 15 Tong ”
Er Ty 120, 2/7100-3 /100 :'“‘i’““' of then are connect— i'
. . - - - | &% ":llf'li H:hi*[' ;11 1 3
Po— Table 6 ('DlmenSlons o m-) —— | luugvr axis, Fig. ]'r}: - , l
e ] S : . g T ™ 4 2 T +1) | .“+i1it"‘_f-_'»l_l_Ili'liT\.‘ al) be seys I*
“’“-xll"lt"L " 1 41 f + 10 I'; ;-Jff) l;l:il;lﬂ F{'I:_}:: 1;}(:[;1;': L:Hm e Al i 2 | iouredintly. 1I '“,[.‘.r 1:
ot . | mamn. nin. - ; y -5 i s FoLl / < i
:!':u!*_\, mnn . L_ o _ Auad I 1/10¢ l INICTOSCOP stnall ".-l:.'rldpl;.!}.
| 2l l 9 ) 3 . thombie erystals can e
.y N | | L — - e - - y = — — — s - | Se0n. In{ 17
IN=2N | - N 100 100|100 oy S r— |
| (L ! '. o, TE L S S . 115N e 1 :\” t“_l'llldlf}‘ can be found
p# (E I e | | 5 5 T T 15N=-1/20N. 100, 1/200-1/800 tnmediately, Under a mi- | |
- o - — — - — e - : CToScope many particls ¢ ,
o | WY 1 () , ] _‘_} jrar an
!lnu 100 | | 100 E"-' st I — _be found. Figs. 153-19, |
st g No torbidity can be s
- - 8 | J=NT 1 rENT : ' Gildl  De Soel
0 "I]\: .'-p. =, i o e b ‘ = = _l_l_“_._} == — l* ...rl}i-.[‘l'.i-_l:\_ e - “rlth tllf: n:l]i”‘] '4}'!4-' IHtr
w ll“” 100 : = - can j!iﬂ’tlt‘-h:ﬁ be scen with
= b A YIS | 8 i oy = ¥ e w
\ | % 4 15 20 21 =0 J 3 T It . I
04N - - - 100 108 o 00 1C alternatio 1 e 1 _ . |
‘ ‘ L) 100 | 100 | 100 100 100 | W00 | 100 | alternation with time in both the size and orm of |
o gaein | 1
G me— 7 r
\- L8




i — i
il — ——— - - -

crystals in 3095 alcoholic aqueous solutions is similar to that in

: g A 1 2 | 2510 11| 18| =2 | 10
» A0UEONSs S ‘ons : See: Figs. a7, 64-50, 48, 71-7 78-82 Yo e R A NP ) N ) oe 30 25
the Aqueons solutions : See: | 1gs. 47, 04-70, 49, 71-77, 49, ; ) 00 100 | 100 ill‘u_l 100, 100 100 | 100 1O
383-91, _ — e |
Tl sult of the observatic of the T 4+ one hour cu . x| a2 ® 0 == ‘ i 10 |
is as follows. —~ — —
AN = oo O =) - . 1,39 21 R 15
Table 8. Observations of T, +- one hour curve. _ e 200 | 100 | 100 | 100 [0
r 1= R
Coneentration of Microsoopic Niutural =ize. 3 Jo N — = =R L - 5 - 45 | A0
rencting solutions. | enlargeanont. (in. m.) Remarks. | ‘ 1000 100 | 100 | 100
[= | M
| E _ Plate 4 is the result of investicatic ' N e AR
e ot TX L T00-2/100 | Figs. 50, 53, 56 , _ 4 x sult U{: mvestigation of the precipitates in
A 002 alcoholic aqueous solutions, In this case, the result is a'so
0.9N == 2 57100 f'm"::l of crystals is long. quite sinmular to that in the case of aqueous solutions and 3025
S i b PLFN, -_— "i - -il-l'_ A 'y : 3 . ; L : . r
. e g alcoholic aqueous solutions. The result of the observations of the
1/7N 70 3/100 Fig. 62 I, curve is given in Table 10 and microphotographs: Fig. 94.-98,
SO Sl L S Table 10, Observetions of T curve.
b [u— - . - . - .3 .'-m'-*-—__-_—.‘
1 Jiﬂ\ ol lnll lr.'”'-ll" I{H} Ii!-. e g, ¢-{r[11‘.‘:*itffll“4 Iu* f_"lf h'htfﬁ"'-qﬂ'«!,'llli{' Nilhlrill Fi}fl‘, r .
—_—— -—! | —] - — reacting solutions.! enlargement, (. 1), Retarks,
: | 3 - Form of crystals is comp- - : , S
e L D s & - g ST B Qe R
L 15N \I P «10 letely rhombic. Fig. 75. Fig. S0, Sull erystals
L : :II‘I*- prevapatated  omedia-
| 1{310:\'*1 20N 7o 1/600=1 /800 ey, They settle down on
20N ‘ (20 2—!!100 Flg 82. | : o] B thiee bottozn of the sk 1o
1 b Ml . = about twelve hounrs after
2 White turbidity can be e ) | the mixine,
e | o ' seen. Under a microscopw : Fug, 946, Sudl ervstals ane
] -‘"j\ ‘ o0 1 -{)0 Iﬂﬂn}* ﬁ:ﬂilll I)ﬂrtiﬂlﬁﬂ Calll .ll*i'i‘i][lif,yh'! ig;_”;“-‘]jr”“h*_
i = — -IH} o 1“1g' S:L - ]":.’\. :"rﬂ 1 I-i” ]11“‘:" ;“"T:I* 'I“u":l 111l [!‘h'
' N Jicroscopic  narticles bottom of the flask in about
[/ 30n=1 /55N | — —_ i mh.mﬂ(lupn, PRTicion | twenty hours after the | |
‘ c¢an be found. e = - | mixing.
Tre above result can be summarised as in lable 9. | 1/60N 750 1/100 Fig. 7. White torbidity |
can be seen intediately, l
Table 9. (Dimensions in m. m) Fig. U5, No. tarbidity can l,
}H*Hi"l‘n lhumuh:ttﬂl‘x" I” ]t:lhﬁ !
T.4+51,+100 T,420 [T.440] T.+1 [T+ 3T, +1 T, +2 | T +6 an hour after the mixing |
rJ .’ e | s’ a =1 " 3 g t kg
’ min. | . TILIL. min. | bour. |hours| day.| months. | months 1. 80N ne0 1/800 the tm-m..]u‘-,; can be found, |
—] — | e 1 and -'_lf_ torty  hours after
' l | 2 2 ] the mixing all the 1'.:_1‘?<:4|1~'-
: <00 s VIR ¢ - - 500 re 100 {100 100 settle down on the bottom
— R |l o P — Ty = e S e — —_— et - = _'H.*' thee flns’s.
4 ' 25 2 114 E No, tarhadity can De fonnd
S foad ~ | =1 — | =| 3% | = | — lioo—Toctio- b s Serfadpras
**THOD 100 100 10O 100100 oo Vith the naked eyve, no
e R BT i ot il it e e CAl I ICTosCop e i,;”*“._:b-g by
& < 2 4 Y fonnd nnder the :iiirin&‘-t"n}u'.
N - = e o IO e = 107 T 1/100°% p An bour later, white tiir=
: : ' 100 100 /100, 750 =3 = , whi Iy
“Ihﬁ [N Ty R 100 Lxad : I-MIT}' can Te gesn. Tt took
LN ! 1 10 110 l.'r!r 5 |16 1Y 18 25 | :‘::i"ili]:*"‘.'* !III{V rhi-;urﬂ }T:Tﬁ].
ST = | 150 lioo " ind 106 ieo 100 ~ | — | 1c 100 | : ¢ erystals  aettle
l 10 100 100 l“” 'li'ujl 100 IU" 100‘ lﬂn l | fi“ﬂ'll o ”H' lul![uifi 'IFt-”."L'
| flask.

PN S——




The relation between the concentration time and size of cry-
stals is summarised in Table 11.

Table 11, (Dimensions in m. m)

T.4+ 1 hoaor. . T.4+1 month,

1/500 1/200

1/250

(0.7/100

1/50N 1.5/100

1/80N 5.5/100

1 /800 10/100

1/100N

Plate § is the illustration of the relations among Plate 2,

Plate 3 and Plate 4. In Plate 5 the scale divisions on both axes are
not uniform. The size of crystals measured six months after the
beginning of the reaction in the three mediums is given in Table 12.

Table 12. (Dimensions in m. m.).

Aqueous solution,
b B T Y 3084 aleoholic
iN — 3N 100 — 100 Aqueous solution.
4 3 2
N 00 00 100
= Tl e 32 | 3
W 100 | 100
: 80 £ 6095 aleoholic
IN 100 100 Aqueous solution.
- 25 _l_._
- T 100 =00
e 40 * 3
TR s 100 200
!_'—_ __T
BN - £y 100
- - 10
rSa - — 100
[ ———————S—---SR

50

: | :
* At the eoucentration S0 N, after 6 months, — Joo M-

et il =0

In aqueous solutions the maximum size of the ecrystals is
about % m.m,, in 309 alcoholic aqueous solutions m: m. and
in 609 alcoholic aqueous solutions vs m, m. It should be here
recalled that the solubility of silver sulphate in aqueous, 309
alcoholic aqueous and 6095 alcoholic aqueous solutions represents
a decreasing series.

The precipitates formed by adding silver nitrate solutions to
manganous sulphate solutions will be examined now. In this case
also the curves are almost similar to those of the case when
manganous sulphate solutions are added to silver nitrate s lutions,
only near the maximum point of the curve, T, the size of the crystals
is somewhat different. '

Plates 6-7 show the relation of the size of crystals in both
cases. In the plates, dotted lines are the result of crystallezation
on adding silver nitrate solutions to manganous sulphate solutions,
and thick lines are those of the reverse case.

The result of the examination of the precipitates formed by
adding silver nitrate solutions to manganous sulphate solutions is
given in microphotographs : Figs., 1-4. are quite similar to Figs,
112-115. But the sizve of the crystals in Figs. 5-7 is somewhat
larger than that of Figs. 116-118.

I'rom the fact shown above, it can be concluded that, on
addition of silver nitrate solutions to manganous sulphate solutions,
one can often see smaller crystals at first than in the reverse
case. But as time goes on, the crystals become larger, and some
time afterwards they become of the same size.

IlI. Summary.

By way of comparison of the diagram obtained by the writer

Nata £ b - :

(Plate 6.) with the general diagram (plate 1) given by prof, 2
!" -:11 7y - Y e » - ~ - :

. Von I-!;,_mnfw, tht..h“!.,ll-tlt.ﬁlltd conclusion suggests itself that
the precipitation of silver sulphate from aqueous and alcoholic-
aqueous  solutions affords one more beautiful illustration to the
general laws of the precipitation of substances, the laws discoverd
by prof. P. P von Weimarn.

In conclusion the writer wishes to express his sincere thanks
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PRECIPITATES IN 302 ALCOHOLIC AQUEOUS
SOLUTIONS.

Il. Silver Nitrate Solution «— Manganous Sulphate Solutions. &
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IV. Manganous Sulphate Solution <— Silvernitrate Solution.
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PRECIPITATES IN 302; ALCOHOLIC AQUEOUS
SOLUTIONS.

V. Manganous Sulphate Solution <— Silvernitrate Solution.

+ Fig. 126, o8 N. T, + 6 months. x 750.

Fig. 127. 02 N, T, + 1 hour, x218.
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