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the precipitate in a warm room and its consequent partial drying. 
There is no evidence here nor in the previous cases of the forma
tion of any definite thiosulphate and we would question its exist
ence under ordinary conditions. There is no evidence of the 
formation here of an hydroxide as one of the authors quoted 
states. Basic salts seem to be the only products. 
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I N the course of some determinations of potash in potassium 
chloride, made by direct evaporation with platinum solution 

preliminary to a further study of methods, it was observed that 
the potassium platinichloride was more finely divided and the 
results were higher when the solution of the potash salt was con
centrated on adding the reagent, than when it was dilute. 

In order to ascertain the real connections of the facts observed, 
I then made a series of experiments which were all conducted in 
exactly the same way, except for the kind of dish used, the 
dilution of the solution of potassium chloride on adding the 
platinum solution, the presence or not of added hydrochloric 
acid, the temperature of the water-bath, and the strength of 
alcohol used for washing. 

The potassium chloride used was from a lot sent by Dr. H . J . 
Wheeler, Reporter on Potash, for the Association of Official 
Agricultural Chemists. After being finely ground, it contained 
0.45 per cent, of moisture, which was determined by heating 
below a red heat over a lamp until constant weight was secured. 
In each case, approximately one-half gram was weighed out 
from a weighing bottle. After solution in water and adding 
platinum solution, the mixture was evaporated to a pasty con
dition, and about twenty-five cc. of alcohol were added and 
allowed to stand on the potassium platinichloride for one hour 
with repeated stirring. The precipitates were then collected in 



454 A. L. WINTON. DETERMINATION OF 

Gooch crucibles, washed with about ioo cc. of alcohol, and dried 
to constant weight, first at ioo ' C. and finally at 1301 C. T h e 
results calculated to potassium chloride by the use of the factor 
0.3056 and expressed in per cents, of the quant i ty taken, are 
given in Table I. 

I t will be seen from the table that neither the kind of dish 
used, nor the temperature of the solution of potassium chloride 
on adding the pla t inum solution, nor the presence of a large 
excess of hydrochloric acid, dur ing evaporation, nor the temper
ature of evaporation, had any perceptible influence on the results. 

These points, therefore, need not be further considered. In 
most of the exper iments ninety-five per cent, alcohol was used 
in order to diminish the solubility of the potassium platinichlo-
ride. Iu exper iments Nos. 9, 10, 29, and 30, however, the 
alcohol was eighty per cent. , and the results are, for this reason, 
somewhat lower. 

The Effect of Dilution of the Solution when Potassium Chloride 
with no Admixture is used.—The principal point brought out by 
the experiments is the effect of the dilution of the potassium 
chloride solution when chloroplatinic acid is added, on the char
acter of the potassium platinichloride, and the results. 

If the potassium chloride were dissolved in fifty cc. of water, 
the potassium platinichloride was either not precipitated at all 
on addition of the plat inum solution, or else went into solution 
when the liquid became heated, and was then deposited slowly 
on evaporation. 

T h e potassium platinichloride t h u s obtained was invariably 
in brilliant, orange-colored granula r crystals, which were often 
united to form plates from one to five mm. across. Constant 
weight was secured after drying the double salt for three hours 
at ioo0 C , the results of several determinations being con
cordant and slightly below theory. T h e loss on further drying 
at 1300 was very small. 

But if, ori the other hand, ten cc. or less of water were used 
to dissolve the potassium chloride, a considerable portion of 
the potassium platinichloride precipitated as a fine powder im
mediately on adding the reagent, the remainder being deposited 
on evaporation. After t reat ing with alcohol and filtering, 
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the salt presented the appearance of a fine, yellow powder, 
with generally an occasional granular crystal. Constant weight 
at IOO0 was only secured after heat ing from nine to fifteen 
hours , the results, a l though not always concordant, being in 
every case considerably above theory. Heat ing for'mauy hours 
at 130° C. further reduced the results, a l though even after this 
t reatment they were still slightly above theory. 

T h e difference in the results obtained in dilute and concen
trated solutions, is brought out s tr ikingly by the averages given 
in the following table : 

TABU- II . 

AVERAGES OF RESULTS OBTAINED IN DILUTE AND CONCENTRATED SOEU-

Dilution of the 
solution on 

adding 
HjPtCl11. 
50 cc . 

IO cc . o r l e ss 
50 cc . 

5 

Vol. 
per cent. 

of 
alcohol. 

95 
95 
8 0 

S o 

Average of 
results of 

v x p t s. 
N O h . — 

i to 9 
19 •• 29 

9 a n d 10 
29 " 30 

Per cent, 

K2PtCIri 
dried at 

ioo0 C. 
99.84 

100.3S 

99-77 
100.20 

KCl found. 

K2PtCl8 
dried at 
l,-o° C. 
99.S2 

100.17 

99.69 
99.98 

T h e average of eight closely agreeing results, using fifty cc. 
of water and ninety-five per cent, alcohol and drying at ioo0 C. 
is 99.84 per cent, potassium chloride. After drying at 130 0 C. 
the average is only 0.02 per cent, lower. But where the condi
tions were the same, except that only ten cc. or less of water 
were used to dissolve the potassium chloride, the average of ten 
results is 100.38 per cent, potassium chloride, after drying at 
ioo0 C , and 100.17 P e r cent, or 0.21 per cent, lower, after drying 
at 130" C. The results after drying at ioo0 C. and 1300 C. are . 
on an average, 0.16 and 0.18 per cent, respectively below theory, 
whereas in concentrated solutions they are 0.3S and 0.1 7 per cent, 
respectively, above theory. 

T h e results, using eighty per cent, alcohol, a l though all 
rather lower, show similar differences. 

In the cases where the potassium chloride was dissolved in 
tweuty-five cc. of water the results generally agree with those 
where fifty cc. of liquid was present, a l though not always. 

Iu Table I I I are given the per cents, of potassium chloride 
corresponding to the average losses in weight of the potassium 
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platinichloride dur ing successive periods at ioo" and 130° C , 
in the case of ten determinations using fifty cc. of water and of 
twelve using ten cc. or less of water. 

TABLE III. 

SHOWING THE AVERAGE RATE OF DRYING OF POTASSIUM PLATINI

CHLORIDE OBTAINED FROM DILUTE AND CONCENTRATED 
SOLUTIONS. 

( The first heating of three hours at 100° C. is not considered.) 
Per cent, of KCl corresponding to 

loss in weight of K2PtCl,. 
, * , 

Concentrated 
Dilute solutions. solutions. 

K3PtCl, Average of expts. Average of e.xpts. 
heated at Nos. r to ir. Nos. 19 to 31. 

ioo° C. 3 hours 0.019 0.062 
3 " 0-003 0036 
3 " 0.003 0.022 
3 " 0.000 0.003 

Total 0.025 0.123 

130° C. 7 hours 0.025 0.088 
7 " 0.006 0.058 
7 " 0.000 0.035 
7 " 0.000 0.020 
7 " 0.000 0.010 
7 " 0.000 0.003 

Total 0.031 0.214 
1000 and 1300 total 0.056 0.337 

The Effect of the Dilution of the Solution when Potassium Chlo
ride with other Salts and Sulphuric Acid is used.—Following a 
method, such as the so-called alternate method of the Associa
tion of Official Agricul tura l Chemists, the solution to which 
p la t inum solution is added, should contain only sodium and 
potassium chlorides, having been previously freed from other 
matters . 

In experiments Nos. 33 and 34, in Table IV , the solution 
contains about one par t of potassium chloride to one and one-
half parts sodium chloride, which is the ratio of these salts in 
ka in i te , t he richest in soda of the commercial potash manure 
salts. In exper iments Nos. 35 and 36, the ratio of the two 
salts, is approximately as one to one-half. 
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In analyses by the Lindo-Gladding method, however, part or 
all of the potash may exist as sulphate in the solution to which 
platinum solutionis added and sodium and magnesium sulphates 
and chlorides may also be present. 

In experiments Nos. 37 and 38 about the same proportions of 
magnesium sulphate as would be present in kainite were added, 
and in experiments Nos. 39 and 40 two parts of sulphuric acid 
were added to one part of potassium chloride. 

In all these experiments platinum dishes were used, no 
hydrochloric acid was added, the platinum solution was added 
to the hot solution of the salts, the evaporation was carried on 
over boiling water-baths, and eighty per cent, alcohol was used 
for washing. The quantities of potassium chloride taken varied 
from 0.24 to 0.50 gram. In the case of experiments Nos. 
37 and 38, where magnesium sulphate was present, the potassium 
platinichloride, after being collected on Gooch crucibles, was 
washed with 150 cc. of Gladding's reagent,1 and then with 
eighty per cent, alcohol. 

The double salt was, in each case, not only dried at 100 ° and 
1300, but also at 1600 C. In other respects the work was con
ducted as described for previous experiments. Results are 
given in Table IV. 

In these experiments the dilution of the solution had the same 
effect on the form of the potassium platinichloride, the rate of 
drying, and the results obtained as in those previously made on 
potassium chloride alone. 

The granular crystals obtained from dilute solutions after dry
ing for two hours at 100° did not lose more than 0.06 per cent, 
during subsequent heating of many hours at ioo°, 1300, and 1600 

C , the pulverulent form precipitated in concentrated solutions, 
however, continued to lose in weight during successive periods 
of heating, the total loss being in no case less than 0.50 per cent. 
Determined in the presence of the same weight of the same 
kind of impurity the per cents, of potassium chloride calculated 
from the weight of potassium platinichloride dried at ioo0 C. are 
considerably higher when the solution was concentrated than 

1 A solution of one part of ammonium chloride in five parts of water which has been 
saturated in the cold with potassium platinichloride. 
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T A B L E IV. 

D E T E R M I N A T I O N S O F POTASSIUM C H L O R I D E I N D I L U T E AND CONCENTRATED SOLUTIONS I N T H E 

P R E S E N C E O F O T H E R S A L T S AND S U L P H U R I C A C I D . 

( The figures show the quantity of potassium chloride obtained, expressed in per cents, of the 
quantity taken. Weight K2PtCl6 X 0.3056 = weight KCl.) 

"id 
T3 
V 

•£ •0 

0 

S1 
W 

100" C . 

130° C . 

160° C . 

*o 
W 

2 
O 

2 

5 
8 

i r 
14 
17 
20 

6 
12 
18 
3° 
36 

6 
18 
30 
42 

T o t a l l o s s exc lu 
s ive of t h a t d u r i n g 
first 2 h o u r s a t 100 

KCl w i t h 
tu 

No . 31. 

O -
UjO 
E«o 
<s ,: v 
L O 3 

ft1" 

6 

99-71 
99-7« 
99-71 
99 .70 
9 9 . 7 0 
99 .70 
99 .70 
99 .68 
99 .68 
9 9 . 6 7 
99 .67 
99-67 
99-65 
9 9 6 5 
99-65 
9 9 6 S 

0.06 

no a d mix -
r e . 

N o . 32 . 

_ 
O 

«°. E * a 
to . u 

Ci 

100.34 
100.21 
100.17 
IOO. I I 
100.09 
100.08 
100.08 

99-94 
99 .91 
9 9 . 8 9 
99 .86 
99 .86 
99-79 
99 .72 
99 .66 
99-63 

0 .71 

K C l w i t h 0.4 g r a m 
N a C l . 

No . 33-

^ E*a 
S 8 * 
5-0 
0 

9 9 - 3 ° 
9 9 - 3 ° 
99 .29 
99 .29 
99 .27 
99 .27 
9 9 . 2 7 
99-25 
99-25 
99-25 
99-25 
99-25 
99 .24 
99 .24 
99-24 
99-24 

0 .06 

No. 34. 

rml U 

wo. 
C - O 
GQ - d j 

u 0 Z 

S o 
0* 

100.17 
100.07 
99 .98 
99 .98 
99 .92 
99 .90 
99 .90 
99-77 
99-74 
99-71 
99 .69 
99 .62 
99 .62 
99-56 
99-55 
99-54 

0 .63 

KCl w i t h 0.2 g r a m 
N a C l . 

No. 35. 

„ 
U -

W°» 
EMa 
cd r ; v 
*• ",JS 

£.5 
0 

99-57 
99-57 
99-57 
99-57 
99-57 
99-56 
9 9 5 6 
99-56 
99-55 
99 -55 
99-55 
99-55 
99-52 
99 52 
99-52 
99-51 

0 .06 

No. 36. 

_ 
U 

*°, EK „• 
Cd - v 

O 

100.22 
IOO.07 
IOO.O3 

99-99 
99-95 
99-93 
99-93 
99 .80 

99-75 
99 .70 
99 .67 
99 .67 
99 .61 
99-56 
99-52 
99-50 

0.72 

KCl w i t h 0.6 g r a m 
M g S O 4 . 

No . 37-

-̂
o _ u 0, 
EK0-
CC , J HJ 

& s « 
5.2 
0 

99 .26 

99-25 
99-25 
99-25 
99 .24 
09 .24 
99 .24 
9 9 2 3 
99-2.3 
9 9 23 
99-23 
99-23 
99 .21 
99 .21 
99 .21 
99 .21 

0 .05 

No. 38. 

_ 
O 
B O 
E K p 
Cd • I f 

CO 5 

6 

99-73 
99 .67 
9 9 6 5 
99.64 
99-64 
9 9 6 3 
99-63 
99-52 
9 9 4 6 
99-43 
99 .42 
99 .42 
9 9 3 6 
99 .28 
99-23 
99.20 

0-53 

KCl w i t h I g r a m 
H j S O 4 . 

No . 39. 

„ 
o „ «9» 
£K r i 

5.5 
0' 

99-73 
99-73 
9 9 7 3 
99-73 
99-72 
99 .72 
99-72 
9 9 7 2 
99 7 2 

99-72 
99 .72 
99-72 
99 .69 
99 .69 
9 9 6 8 
99-68 

0 . 0 s 

No. 40. 

_, 
O 
UtO 

SW"a 
CB-(U 
1- O o 

6 

roo. 50 
100.42 
100.40 
100.32 
100.31 
100.31 
100.29 
100.18 
100.14 
l o o . i r 
100.09 
100.07 
100.00 
99-95 
99 .86 
99 .81 

0.69 



460 A. I<. WINTON. DETERMINATION OF 

when it was dilute, but calculated from the weights after drying 
at i6o° C. they are about the same. 

Experiments Nos. 39 and 40 are practically equivalent to 
determinations on potassium sulphate with the addition of hydro
chloric and sulphuric acids, the amount of the latter acid being 
about double that necessary to combine with the potassium to 
form the sulphate. Since in these experiments the results were 
practically the same as when no sulphuric acid was added, it is 
reasonable to assume that the effect of the dilution of the solu
tion is the same whether the potash exists as chloride or sul
phate. 

In both dilute and concentrated solutions the results ob
tained in the presence of sodium chloride or magnesium sulphate, 
were lower than when determinations were made on potassium 
chloride with no admixture, or with only sulphuric acid. 

In the presence of sodium chloride this was due partly, if not 
entirely, to the smaller quantity of potassium chloride taken. 
Since about the same amount of alcohol was used in all cases, 
the percentage error due to solubility of potassium platinichlo-
ride in alcohol would be greater, the smaller the quantity of the 
salt taken, although the actual weight lost might be the same. 

In the two experiments where magnesium sulphate was pres
ent, the washing with Gladding's reagent and the second wash
ing with alcohol undoubtedly increased the minus errors. Pos
sibly the mere presence of sodium and magnesium salts depresses 
the results. The fact that the results are lower does not impair 
their value for the present purpose, as in each case the experi
ments with the same admixture were both made 011 nearly the 
same weight of potassium chloride and in exactly the same 
manner, except as regards the dilution of the solution. 

Results of Fre.sem'us.—R. Presenilis' in an article published in 
1877 describing his method for determining potash as potassium 
platinichloride, directs to add platinum solution to a co?icen-
trated solution of the potash salt, wash with eighty pe7- cent, {by 
volume) alcohol, and dry the potassium platinichloride to con
stant weight at /jo0 C. 

In a later article5 he gives the following results obtained by this 

1 Ztsch*. anal. Chenu, 16, 63. 
2 Ztschr. anal. Chem., 21, 218. 
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method on pure potassium chloride, wi th and without the addi
tion of sodium chloride, us ing the factor 0.3056. H e states tha t 
the potassium platinichloride was obtained in the form of a fine 
powder. 

TABLE V. 

RESULTS OF R. FRESENIUS ON POTASSIUM CHLORIDE WITH AND WITHOUT 

ADDITION OP SODIUM CHLORIDE. 

( The figures show the quantity of Potassium Chloride obtained, expressed 
in per cents, of the quantity taken. Wt-K1PtCl^ X 0.3056 = weight. KClS) 

0.9490 gram 0.6812 gram 
Hours Hours KCl and KCl and 

dried at 1.0378 gram 0.9563 gram dried at o.nS9gram 0.4524 gram 
130°. KCl taken. KCl taken. 130°. NaCl taken. NaCl taken. 
2 100.67 100.42 5 100.19 100.13 
7 100.40 100.16 8 100.11 100.06 

12 100.23 100.04 11 100.04 99.98 
21 100.19 100.00 14 100.02 99-97 
30 100.10 99-93 20 100.00 99-94 

T h e results of Fresenius without addition of sodium chloride 
are corroborated by my results in exper iments Nos. 29 and 30 in 
Table I , and N o . 32 in Table I V . In exper iments Nos. 19 to 
29, Table I, the results are a little higher, due to the lesser solu
bility of potassium platinichloride in ninety-five per cent, alco
hol. T h e results given in Table IV, where sodium chloride was 
present, are somewhat lower than those of Fresenius, owing 
probably to the smaller weights of potassium chloride taken . If 
the factor, based on the latter and now generally accepted atomic 
weight of pla t inum as determined by Seubert , had been used, 
the results would be 0.42 per cent, h igher . 

The re must be then some considerable plus error which more 
than compensates for the errors due to the solubility of the salt in 
alcohol and the use of the wrong atomic weight of pla t inum. 
Th i s error is largely at t r ibutable to the presence of water in the 
potassium platinichloride. 

Seubert1 finds that it is difficult to so prepare this salt tha t it 
will be free from " verknistcrungs wasser," which is not com
pletely removed even at 160° C. T h e slow drying of the pulver
ulent potassium platinichloride at 1 0 0 0 C , and the further loss 
in weight after subsequent drying at 1300C. is in harmony with 
Seuber t ' s experience. T h e results after dry ing for many hours 

l Ann. Chetn., 207, I. 
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at 1300 C. are very close to theory, where eighty per cent, alco
hol was used, notwithstanding the solubility of the salt, and are 
h igher if the alcohol were ninety-five per cent. 

Microscopic Examination of the Potassium Platinichloride.—It 
has been already stated that the potassium platinic salt, when 
deposited on evaporation of dilute solutions, was coarsely crysr 
talline, while obtained from concentrated solutions, it was finely 
pulverulent . Examined under the microscope, the difference 
was even more s tr iking. T h e coarse form was found to consist 
of octahedrons, generally at tached to one another, forming thin 
plates, and corresponded to the descriptions usually given in the 
books, but when the salt was pulverulent, it consisted largely of 
curious radiat ing crystals, a characteristic form consisting of 
three bars intersecting at r ight angles to each other. Rest ing on 
three of the six arms, they presented at first sight, the appear
ance of stars with six arms in the same place, but by careful 
focussing, their t rue form was revealed. 

Prof. S. L. Penfield, of Yale University, has very kindly 
examined my precipitates, and reports as follows : 

Both forms of crystals belong to the isometric system. T h e 
coarse crystals being deposited slowly, are normal oc tahedrons ; 
the pulverulent crystals, however, owing to their rapid forma
tion, are very much distorted being developed into rods, crossing 
at 900, parallel to the direction of the isometric axes. 

Iu both the octahedrons and the interpenetrat ing rods, there 
were globular cavities which, before drying, were undoubtedly 
filled with mother-liquor. Only an occasional cavity could be 
seen in the octahedrons, but in the rods they were very abundan t . 

Even after the long continued heat ing at 1300 C. ocular proof 
was secured tha t the octahedrons were not entirely dry. Patient 
search revealed the presence of minute cavities from 0.003 to 
0.01 mm. across, which were still partially filled with liquid. 
On inclining the stage about 45° and revolving it about its cen
ter, a bubble could be seen to move from one side to the other 
exact ly as the bubble moves in a spirit level. 

T h e facts disclosed by Prof. Penfield's examinat ion, explain 
the slow drying in my experiments . T h e octahedrons, being 
comparatively free from inclosed liquid, did not lose greatly in 
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weight on heating; the interpenetrating rods, however, contained 
a very considerable amount of inclosed liquid, part of which was 
slowly given off on heating at 100°, more at 130°, and still more 
at 160° C. 

The quantity of liquid enclosed in the octahedrons could not 
have been considerable, but it shows the persistence with which 
water, once enclosed, is retained. 

Conclusions.—The method of precipitating in concentrated solu
tions, and drying the potassium platinichloride at 130° depends, 
for its accuracy, on the compensation of three errors, due (1) to 
the solubility of the potassium platinic salt in eighty per cent, 
alcohol, (2) to the presence of water in the crystals which is not 
driven off at 130°, and (3) to the use of a factor based on the 
wrong atomic weight of platinum. Such a method is certainly 
open to criticism. The solubility in alcohol occasions an error 
that can hardly be avoided. It could be diminished by using nine
ty-five per cent, alcohol, but further experiments would be neces
sary in order to ascertain whether for other reasons the stronger 
alcohol could be advantageously substituted for the weaker. 

The results given herewith show that the error occasioned by the 
presence of water can be greatly reduced and the process of drying 
simplified, by adding the platinum solution to a dilute solution of the 
potash salt (one part of potassium chloride or six-tenths part potas
sium oxide to 100 cc. of water) and drying the potassium platini
chloride at ioo0 C. It is not claimed that the double salt thus ob
tained is perfectly dry, but it is necessary to heat the pulveru
lent form for many hours at 160° C. in order to secure it as free 
from water as the granular crystals obtained by the above sim
ple process. 

The liquid enclosed in the crystals, although largely water, 
must contain also solid matters, which remain behind, however 
complete may be the drying. It must then follow that the less 
liquid inclosed at the outset, the smaller the error due to this 
cause after drying. 

With such a simple method at our disposal for obtaining the 
potassium platinic salt comparatively free from moisture, the 
necessity for using an erroneous factor at once disappears. 

The factors based on the atomic weights as revised by F. W. 
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Clarke ' , up to J anua ry 1, 1894, would be 0,30688 for potassium 
chloride, and 0.1939 for potassium oxide. These factors would 
make all the foregoing results 0.42 per cent, h igher in potassium 
chloride, which is equivalent to 0.26 per cent, higher in potas
sium oxide. 

In Table VI are given comparative results by the old and new 
factors, in the cases of all the preceding experiments in which 
one part of potassium chloride was dissolved in approximately 
100 parts of water, and the potassium platiuichloride was washed 
wi th eighty per cent, alcohol and dried two or three hours at 
i o o c C . 

TAISLE VI. 

COMPARISON OF RESULTS OBTAINED BY THE FACTORS 0.3056 AND 0.306S8 
FOR CALCULATING POTASSIUM CHLORIDE FROM POTASSIUM 

FLATINICHI.ORIDE. 

{Chloroplatinic Acid added to Dilute Solutions of Potassium Chloride, 
Potassium Platiuichloride ivashed with eighty per cent. Alcohol 

and dried two to three hours at /ooc C.) 

Per cent. KCl found 
using factor. 

Expt. . , 
No. Material taken. 0.3056 0.30688 

9 0.4500 gram KCl 99-77 100,19 
10 0.5005 gram KCl 99-76 100.18 
31 0.5331 gram KCl 99.71 100.13 
33 0.2416 gram KCl and 0.4 gram NaCl 99-3° 99-72 
35 0.3768 gram KCl and 0.2 gram NaCl 99-57 99-99 
37 0.4764 gram KCl and 0.6 gram MgSO1 99.26 99.68 
39 0.4734 gram KCl and i . og ram H_,SO, 99-73 io>.i5 

I t will be seen tha t when potassium chloride, either alone, or 
mixed with sulphuric acid was taken, the results using the factor 
0.30688 are 0.13 to 0.19 per cent, above theory. Th i s would 
indicate either that the water remaining in the double salt after 
drying for two or three hours at ioo0 C. a little more than com
pensated for the solubility in alcohol, or else that there are other 
sl ight plus errors. 

When , however, other salts are present, and part icularly if 
1 U. S. Dept. Agr., Cheni. Div., Bull. 43, p. 340. 

Po tass ium= 39.11. 
Platinum =193.00. 
Oxygen = 16.00 
Chlorine = 35.45. 
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the Gladding method were followed, the tendency is toward lower 
results. 

Taken as a whole the new factor gave, in these instances, more 
satisfactory results than the old factor. 

A method which so reduces the error due to inclosed water in 
the double salt, that it about compensates for the solubility in 
alcohol, and which employs the factor based on the revised 
atomic weights, is, in my opinion, to be preferred to one which 
depends, for the accuracy of results, on the compensation of three 
errors, one of which is due to the use of a factor known to be 
incorrect, especially when the former method gives more con
cordant results and is more readily carried out. 

Summary.—When chloroplatinic acid was added to a concen
trated solution of potassium chloride, a large part of the potas
sium platinichloride formed was precipitated at once in a pul
verulent form, the remainder being deposited on evaporation. 
After treating with alcohol, filtering, and drying, the double salt 
was in a fine powder which, examined under the microscope, 
was found to consist largely of radiating crystals, a characteristic 
form having six arms, formed by the intersection at right angles 
of three bars. Numerous globular cavities in the crystals gave 
evidence that during their rapid formation mother-liquor was 
enclosed. Owing to this enclosed liquid the double salt dried 
slowly at 100°, lost further in weight after heating subsequently 
for many hours at 1300, and further still at 1600 C. The loss at 
these temperatures compared with the weight after drying three 
hours at ioo0, was equivalent to about six-tenth's per cent, potas
sium chloride. 

When, however, the solution of the potash salt was so dilute 
that no precipitate was formed on adding the reagent, the potas
sium platinic salt being deposited on evaporation, the latter was 
obtained in octahedrons, generally attached to one another form
ing crystalline plates. These octahedrons were comparatively 
free from cavities, and practically the same results were secured 
after drying three hours at 100°, as after drying for many hours 
at 1300 and 160° C. 

Somewhat lower results were obtained in the presence of sodium 
chloride and magnesium sulphate, whatever the dilution of the 
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solution, but in other respects the above statements will hold 
true. 

The kind of dish used, the temperature of the evaporation, 
the presence of free hydrochloric acid and free sulphuric acid, did 
not appear to influence the results. 

A method based on the evaporation of dilute solutions, drying 
the potassium platinichloride at ioo0, and the use of the factors 
0.30688 for potassium chloride and 0.1939 f° r potassium oxide, 
gave good results and is believed to be more satisfactory for sci
entific and practical reasons, than the method of Fresenius, in 
which the platinum solution is added to concentrated solutions, 
the double salt is dried many hours at 130° C. and the factors 
0.3056 and 0.19308 are used. 

THE INDIRECT ANALYSIS OF MIXTURES CONTAINING 
A COfIfION CONSTITUENT. 

I)V E l ) W A K l ) K . I . A N I ) I S . 

K>.-cdv?d M ^ h 15. 1895. 

FIRST METHOD. 

CALCULATION of mixtures containing a common constit
uent. 

Data given ; 
Weight of mixture. 
Weight of common constituent in mixture. 
Let .r=r one salt. 
Let y = the other. 
Let a = amount of common constituent in one part of x. 
Let />= amount of common constituent in one part oiy. 
Let .?= weight of mixture. 
Let ^ = weight of common constituent in mixture. 
To find values of x and y ; 
x-\-y = s. 
ax+6y=Q. 
a(z—y)+by=Q. 
az —ay Ar by= Q. 
by — ay— Q — az. 

Q — az , 
y = rr- and x = z—y. 

b—a 


