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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-
tionof 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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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.

Inorder 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
from1 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
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Goocli crucibles, washed with about oo ce. of alcoliol, and dried
to constaut weight, first at 100° C. aud finally at 130° C. The
results calculated to potassium cliloride by the use of the factor
0.3056 and expressed in per ceuts. of the quantity taken, are
given in Table I.

It will be seen from the table that neither the kind of dish
used, nor the temperature of the solution of potassiuni chloride
on adding the platinur solution, nor the presence of a large
excess of liydroclloric acid, during evaporation, nor the temper-
ature of evaporation, had any perceptible influence on the results.

These points, therefore, neédd uot be further cousidered. In
most of the experiments ninety-five per cent. alcohol was used
in order to diminish the solubility of the potassium platinichlo-
ride. In experiments Nos. ¢, 10, 29, aud 30, however, tie
alcohol was eiglity per cent., and tlie results are, for this reasoun,
somewlhat lower.

The liffect of Dilution of the Solution when Polassium Chlovide
with no Admixture is used.—The principal poiut 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 citlier not precipitated at all
on addition of the platinum solution, or else went into solution
when the liquid became heated. and was then deposited slowly
ou evaporatiou.

The potassium platinichloride thus obtained was invariably
in brilliant, orange-colored granuiar crystals, which were often
united to form plates from one to five mm. across. Constant
weiglit was secured after drying the double sait for tliree hours
at 100° C., the results of several determinations being cou-
cordaut aud slightly below theory. The loss on further drying
at 130° was very small.

But if, on thie otlier haud, ten cc. or less of water were used
to dissolve the potassium chloride, a cousiderable portion of
the potassium platinichloride precipitated as a fine powder im-
niediately on adding the reagent, tlie remainder being deposited
on evaporation. After treating with alcoliol and filtering,
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TARLE I.
DFETERMINATIONS OF POTASSIUM CHIORIDE UNDER VARIOUS CONDITIONS.
(Weight K,PtCly X 0.3056 = weight K(Cl.)

POTASH AS POTASSIUM PLATINICHLORIDE.

. o o - . : \
5 gy g L o w.m . ..M .58 .m 4 Per cent. of KCl found.
5% | 2%, | 08s | Fo28 S ¥ Sgz Ny
e b mm ££8 mm e.3 Water-bath boiling or m..m oz o 2 MM
o P .0 o3 ih = o hot K,PtCl, K PtCl,
g, M.MK mm.m um.&.mm below boiling. mm‘mm M_mm. mm dfied at a_w.man»
ﬂ. mt S .m >z N w n.mK 100° C. 130° C.
1 o Cold. Boiling. 95 Porcelain. 0.4632 99.87 99.87
2 o o ' 95 Platinuin, 0.4852 99.84 99.80
3 o Hot. . 95 Porcelain, 0.4398 99.84 99.78
4 o ¢ " 95 Platinuin. 0.4696 99.82 99.76
5 o " Below boiling. 95 Porcelain. 0.4988 99.85 99.85
6 o " " " 95 Platinum. 0.5194 99.82 99.82
7 2 - Boiling. 95 Porcelain. 0.4602 99.87 99.85
8 2 " ' 95 Platinum, ° 0.4656 99.84 99.84
9 o " - 80 Porcelain. 0.4500 99.77 99.69
o " . 8o Platinum. 0.5005 99.76 99.70
o Cold. " 95 Porcelaiua. 0.4990 100.17 100.01
o " " 95 Platinum. 0.4485 100.03 99.97
o Hot. b 95 Porcelain, 0 4676 99.84 99.77
o " e 95 Platinum. 0.5107 99.69 99.64
2 Cold. " 95 Porcelain. 0.5162 100.12 99.93
2 " " 95 Platinuin. 0.4823 99.80 99.71
2 Hot. ! 95 Porcelaiu. 0.5095 100,06 100.00
2 " " 95 Platinum. 0.4643 99.69 99.64
o Cold. " 95 Porcelain. 0.5371 100.33 100.08
o R " 95 Platinum. 0.5183 100,37 100.16
o Hot. " 95 Porcelain. 0.4445 100.47 100.40
o " " 95 Platinum. 0.4877 100.18 100.08
8 2 Cold. " 95 Porcelain. 0.5185 100.56 100.14
8 2 B ' 95 Platinum. 0.4769 100.31 100.08
8 2 Hot. " 95 Porcelain. 0.5083 100.45 100.19
8 2 " " 95 Platinum. 0.4782 100.30 100.27
5 o v Below boiling. 95 Porcelain. 0.5663 100.39 100.23
5 o " v . 95 Platinum. 0.4632 100.47 100.25
5 o " Boiling. 8o Porcelain. 0.5603 100.28 100.30
5 o o - 8o Platinunm. 0.5086 100.09 99.95
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the salt presented the appearaunce of a fine, yellow powder,
with generally an occasional granular crystal. Coustaut weight
at 100° was only secured after heating from nine to fifteen
liours, thie results, althougl not always concordant, being in
every case counsiderably above thieory. Heating formany hours
at 130° C. furtlier reduced the results, although cven after this
treatnient they were still slighitly above theory.

The difference in the results obtained i dilute and concen-
trated solutions, is brought out strikingly by the averages given
in the following table :

Tanrx IL.

AVERAGES OF RESULTS OBTAINED IN DILUTE AND CONCENTRATED SOLU-
TIONS OF PorassitM CHLORIDE.
I’er cent. KC1 found.

Dilution of the Vol Average of

solution on percent. results of KoPtCly K,PtCl,
adding of CXPLs. dried at dried at
HoPtCl,. alcohol. Nos. — 100° C. 170° C.

50 ce. 95 1to 9 99.84 99.82

10 ¢c. or less 95 19 ' 29 100.38 100.17
50 cc. So g and 10 99.77 99.69
5" 80 29 ** 30 100,20 99.68

The average of eight closely agreeing results, using fifty cc.
of water and ninety-five per ceut. alcoliol aud drying at 100° C,
is 99.84 per cent. potassium chloride. After drying at 130° C.
the average is only 0.02 per cent. lower. But where the condi.
tions were the same, except that ouly ten cc. or less of water
were used to dissolve the potassium cliloride, the average of ten
results is 100.38 per cent. potassium cliloride, after drying at
100° C.,and 100.17 per cent. or 0.21 per cent. lower, after dryving
at 130" C. The results after drying at 100° C. and 130° C. are.
ol an average, 0.16 and 0.18 per ceut. respectively below theory,
wliereas in concentrated solutions they are 0.38 and 0.17 per cent.
respectively, above theory.

The results, using eiglity per cent. alcohol, although all
rather lower, show similar differences.

In the cases wlere the potassiun chloride was dissolved in
twenty-five cc. of water thie results geuerally agree with those
where fifty cc. of liquid was present, altliough 1ot always.

In Table III are given thie per ceuts. of potassium chloride
corresponding to the average losses in weight of the potassium
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platinichloride during successive periods at 100° 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 IIIL.

SHOWING THE AVERAGE RATE OF DRYING OF POTASSIUM PLATINI-
CHLORIDE OBTAINED FROM DILUTE AND CONCENTRATED
SOLUTIONS.

(The fivst heating of three hours at 100° C. is not consideved.)

Per cent. of KCl corresponding to
loss in weight of K,PtCl,.

Concentrated
Dilute solutions, solutions.
K,PtCl, Average of expts. Average of expts.
heated at Nos. 1 to II. Nos. 19 to 31.

100° C. 3 hours...coveiinin, 0.019 0.062
3 e, 0.003 0.036
30 e 0.003 0.022
3 i 0.000 0.003
Totaleeov vovennnenns 0.025 0.123
130° C. 7 hours...coevvnene 0.025 0.088
7 e, 0.006 0.058
7 0 e 0.000 0.035
7 0 i 0.000 0.020
2SN 0.000 0.010
7 el 0.000 0.003
Total.eoov covn vunn 0.031 0.214
100° and 130° total........ 0.056 0.337

The Effect of the Dilution of the Solution when Potassium Chlo-
vide with other Salts and Sulphuric Acid is used.—Following a
method, such as the so-called alternate method of the Associa-
tion of Official Agricultural Chemists, the solution to which
platinum solution is added, should coutain only sodium and
potassiim chlorides, having been previously freed from other
matters.

In experiments Nos. 33 and 34, in Table IV, the solution
contains about one part of potassium chloride to one and one-
half parts sodium chloride, which is the ratio of these salts in
kainite, the richest in soda of the commercial potash manure
salts. In experiments 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 solutionisadded and sodium and magnesium sulphates
and clilorides may also be present.

In experinients Nos. 37 and 38 about the same proportions of
maguesium 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 platinun1 solution was added
to the liot 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 o0.24 to o0.50 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,' and then with
eighty per cent. alcolol.

The double salt was, in each case, not only dried at 100° and
130°, but also at 160° C. In other respects the work was con-
ducted as described for previous experinients. Results are
given in Table I'V.

In these experiments the dilution of the solution liad the same
effect on the form of tlhie potassium platinichloride, the rate of
drying, and tlie 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 niore than o.06 per cent.
during subsequent heating of many hours at 100° 130°, and 160°
C.. the pulverulent form precipitated in concentrated solutions,
however, coutinued to lose in weight during successive periods
of heating, the total loss being in no case less than o.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 100° C. are
cousiderably 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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TABLE 1V,
DETERMINATIONS OF POTASSIUM CHLORIDE IN DILUTE AND CONCENTRATED SOLUTIONS IN THE
PRESENCE OF OTHER SALTS AND SULPHURIC ACID.

(The figures show the quantity of potassium chlorvide obtained, expressed in pev cents. of the
quantity taken. Weight K,PtCly X 0.3056 = weight KCl.)

KCl with no admix- KC1 with 0.4 gram KC1 with 0.2 gram K1 with 0.6 gram KCl with 1 gram
ture. Nacl. NacCl. MgSO,. H,50,.
é 4 No. 31 No. 32 No. 33 No. 34. No. 35 No. 36 No. 37 No. 38. No. 39. No. 40.
L1 E.
< L2 3] 3} 3] 3 G 3] 3] 3] o 3]
< < &9 49, %S MQ %< MO, M 2Q %9 20
g | g | E%d | ETg | E%g | Emd | B4 | EEg ) EEg ) ENg | EE4 | ERg
R S N X X .
&, 8 5o wo% 5o %& Lo 5o 8o 5o RS L8
") o} ;,)9)... %:-.- e‘g} ™ - 8';)..- a3 é"%“ sv.- - Qs T
2= 32 3.8 g8 58 g8 Sa 22 §E e
c ) o o -] ) ) o ] o
100° C. 2 99-71 100.34 99.30 100.17 99.57 100.22 99-26 99.73 99.73 100.50
5 99.71 100,21 99.30 100.07 99.57 100.07 99.25 9967 99-73 100.42
8 99.71 100.17 99.29 99.98 93.57 100.03 99.25 99.65 99.73 100.40
1 99.70 100.11 99.29 9998 99-57 99.99 99-25 99.64 99.73 100.32
14 99.70 100.09 99.27 99-92 99.57 99.95 99-24 59.64 99.72 100.31
17 99.70 100.08 99-27 99.90 99.56 99.93 09.24 99.63 99.72 100.31
20 99.70 100.08 99.27 9990 9.5 99.93 99-24 99.63 99.72 100.29
130" C. 6 99.68 9994 99.25 9.77 99.56 99.80 99.23 99.52 99.72 100.18
12 9968 99.91 99.25 9974 99.55 99.75 99.23 99.46 99 72 100.14
18 99.67 99.89 99.25 99.71 99.55 99.70 99.23 99.43 99.72 f00.11
30 99.67 99.86 99.25 99.69 99.55 99.67 99.23 99.42 99.72 100.09
36 99.67 99-86 99.25 99.62 99-55 99.67 99-23 99-42 99.72 100.07
160° C. 6 99.65 99-79 99.24 99.62 99-52 99.61 99-21 99.36 99.69 100.00
18 99.65 99.72 99.24 99.56 99 52 99.56 99.21 99.28 99.59 99.95
30 99.65 93.66 9924 99-55 99.52 99.-52 99.21 99.23 99.68 99-
42 99.65 99-63 99.24 99-54 99.51 99.50 99.21 99.20 99.68 99.81
‘Total loss exclit.
sive of that during 0.06 0.71 0.06 0.63 0.06 0.72 0.05 0.53 0.05 0.69
first 2 hours at 100°
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when it was dilute, but calculated from the weights after drying
at 160° C. they are about the same,

Experiments Nos. 39 and 4o are practically equivalent to
determinations on potassium sulphate with the addition of liydro-
cliloric and sulphuric acids, the amount of the latter acid being
about double that necessary to combine with the potassium to
form the sulphate. Siuce in these experiments tlie results were
practically the same as when 1o sulphuric acid was added, it is
reasonable to assume that the effect of the dilution of the solu-
tionn is the same whether the potash exists as chloride or sul-
phate.

In both dilute and concentrated soluticns the results ob-
tained in the presence of sodiuni cliloride or magnesiuin sulphate,
were lower than when determinations were made on potassium
chiloride witlh no admixture, or witliouly sulphuric acid.

It the presence of sodiuin chloride this was due partly, if not
cutirely, to the smaller quantity of potassium clhiloride takeu.
Since about the same amount of alcoliol was used 11 all cases,
thie percentage error due to solubility of potassium platinichlo-
ride i1 alcohol would be greater, the smaller the quantity of the
salt takes, 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 tlie minus errors. Pos-
sibly the nicre presence of sodiur and magnesium salts depresses
the results. The fact that the results are lower does uot impair
tlieir value for the present purpose, as in each case the experi-
meits with tlie sanie admixture were both miade ou nearly the
same weight of potassium chloride and in exactly the same
manier, except as regards the dilution of the solution,

Results of Fresenius.—R. Fresenins' in an article published in
1877 describing his method for determining potash as potassium
platinichloride, directs to add platinum solution to a concen-
trated solution of the potash salt, wash with cighty per cent. (by
volume) alcokol, and dry the potassium platinichloride to con-
stant weight at 730" C.

Ina later article® he gives the iollowing results obtained by this

1 Ztsehr . anal. Chem. 16, €3.
2 Ztschr. anal. Chem., 21, 218.
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method on pure potassium chloride, with and without the addi-
tion of sodium cliloride, using the factor 0.3056. He states that
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 OF SODIUM CHLORIDE.
(The figures show the quantity of Potassium Chloride obtained, expressed
in per cents. of the quantity taken. Wit.K,PICly X 0.3056 = weight. KCl.)
0.9490 gram 0.6812 gram

Hours Hours KCl and KCl and
dried at 1.0378 gram 0.9563 gram dried at 0.118g gram 0.4524 gram
130°. KCltaken. KCl taken. 130°. NaCl taken. NaCltaken.

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

The results of Fresenius without addition of sodium chloride
are corroborated by my results in experiments Nos. 29 and 3oin
Table I, and No. 32 in Table IV. In experimeuts 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 ceut. alco-
hol. The results given in Table IV, where sodium chloride was
present, are somewhat lower than those of Fresenius, owing
probably to the smaller weights of potassiuin chiloride taken. If
the factor, based on the latter and now generally accepted atomic
weight of platinum as determined by Seubert, had been used,
the results would be 0.42 per cent. higher.

There niust be then some considerable plus error which more
than compeusates for the errors due to the solubility of the saltin
alcohol and the use of the wrong atomiic weight of platinumni.
This error is largely attributable to the presence of water in the
potassium platinichloride.

Seubert' finds that it is difficult to so prepare this salt that it
will be free from ‘' werknisterungs wasser,”’ which is 1ot com-
pletely removed even at 160°C. Tle slow drying of the pulver-
ulent potassium platinicliloride at 100° C., and the further loss
in weight after subsequent drying at 130°C. is in harimony with
Seubert’s experience. Tlhe results after dryiug for many hours

lAnn, Chem., 207, 1.
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at 130° C. are very close to theory, where eighty per cent. alco-
hol was used, notwithstanding the solubility of the salt, and are
higher if the alcohol were uinety-five per cent.

Microscopic Examination of the Potassium Flatinichloride.—It
has beeu already stated that tlhie potassium platinic salt, when
deposited on evaporation of dilute solutious, was coarsely crys:
talline, while obtained from coucentrated solutions, it was finely
pulverulent. Examined uuder the microscope, the difference
was even more striking. The coarse form was found to cousist
of octahedrons, generally attaclied to one another, forming thin
plates, and corresponded to the descriptions usually given in the
books, but when the salt was pulverulent, it cousisted largely of
curious radiating crystals, a characteristic form cousisting of
three bars intersecting at right anglesto eacli other. Restingon
tliree of the six arms, tlhiey presented at first sight, the appear-
ance of stars with six armms in the same place, but by careful
focussing, their true form was revealed.

Prof. S. L. Peufield, of Yale¢ Umniversity, las very kindly
examined my precipitates, and reports as follows :

Both fornis of crystals belong to the isonmietric system. The
coarse crystals being deposited slowly, are normal octahedrons;
the pulverulent crystals, however, owing to their rapid forma-
tion, are very much distorted being developed into rods, crossing
at 9o°, parallel to the direction of the isonietric axes.

In botl: the octaliedrons and the interpenetrating rods, there
were globular cavities wlich, before drying, were uundoubtedly
filled with motlier-liquor. Only an occasional cavity could be
seell in the octaliedrons, but i11 the rods they were very abundant.

Even after the long coutinued heating at 130° C. ocular proof
was secured that tlie octaliedrons were not eutirely dry. Patient
search revealed tlie preseuce of minute cavities from 0.003 to
o.01 muu. across, whiclhh were still partially filled with liquid.
On inclining the stage about 45° and revolving it about its cen-
ter, a bubble could be scen to move from one side to the other
exactly as the bubble moves in a spirit level.

The facts disclosed by Prof. Penfield’'s examination, explain
the slow drying in my experiments. The octaliedrous, being
comparatively free from inclosed liquid, did 1ot lose greatly in
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weight onlieating ; 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.—Tle method of precipitating in concentrated solu-
tious, 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 beavoided. Itcould 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 #ie error occasioned by the
presence of water can be greatly veduced and the process of drying
stmplified, by adding the platinum solution to a dilute solution of the
potash salt (one part of potassium chloride or six-tenths part potas-
stum oxide to roo cc. of water) and drying the potassium platini-
chloride at roo® C. 1t is not clainied that the double salt thus ob-
tained is perfectly dry, but it is necessary to heat the pulveru-
lent foru1 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 methiod at our disposal for obtainiug the
potassium platinic salt comparatively free from moisture, the
necessity for using an erroneous factor at once disappears.

The factors based on the atowic weights as revised by F. W.
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Clarke', up to Jaunary 1, 1894, would be 0.30688 for potassium
chloride, and 0.1939 for potassiuin oxide. These factors would
niake all the foregoing results o.42 per cent. higher in potassium
chloride, which is equivalent to ©.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 experinients iu which
oue part of potassiun chloride was dissolved in approximately
100 parts of water, and the potassium platinichloride was washed
with eighty per cent. alcohol aud dried two or three lours at
100° C.

TasLe VI

COMPARISON OF RESULTS OBTAINED BY THE FACTORS 0.3056 AND 0.30688
FOR CALCULATING POTASSICM CHLORIDE FROM POTASSIUM
PLATINICHLORIDE.

(Chlovoplatinic Acid added to Dilute Solutions of Potassium Chloride,
Potassium Platinichloride washed with cighty per cent. dlcohol
and dried two to three hours at 100° C.)

Per cent. KC1 found
using factor,

Expt. R -
No. Material taken. 0.3036 0.30688
9 0.4500 gram b 2 99.77 100,19
10 0.5005 gram KCl.o.ooovviii i, 99.76 100.18
31 o.5330gram KCLoooooovivoiii i ins 99.71 100.13
33 0.2416 gram KCl and 0.4 gram NaCl ........ 99.30 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 MgSO,...... 99.26 99.68
39 0.4734 gram KCl and 1.0 gram H,80,....... 99.73 10,13

It will be seen that when potassium chloride, eitlier aloue, or
mixed with sulpliuric acid was taken, the results using the factor
0.30688 are 0.13 to o.19 per cent. above theory. This would
indicate either that the water remaining in the double salt after
drying for two or three hours at 100° C. a little more than com-
pensated for the solubility in alcoliol. or else that there are other
slight plus errors.

Wlien, however, other salts are present, and particularly if

11U, 8. Dept. Agr., Chem. Div., Bull, 43, p. 340.

Potassium = 39.11.
Platinum =195.00.
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 niethod 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 niore 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 130°, and further still at 160° C. The loss at
these temperatures compared with the weight after drying three
hours at 100°, 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 fromn cavities, and practically the same results were secured
after drying three hours at 100°, as after drying for many hours
at 130° and 160° C.

Soniewhat 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 kiud of dish used, the temperature of the evaporation,
the presence of free hydrocliloric acid aud free sulphuric acid, did
1ot appear to influence the results.

A metliod based ou the evaporation of dilute solutions, drying
the potassium platinichloride at 100°, aud the use of the factors
0.30088 for potassiui chloride and o.1939 for potassium oxide,
gave good results aud is believed to be more satisfactory for sci-
entific and practical reasous, than the method of Freseuius, in
which the platinum solution is added to concentrated solutious,
tlie double salt is dried many hours at 130° C. aud the factors
0.3056 and 0.19308 are used.

THE INDIRECT ANALYSIS OF MIXTURES CONTAINING
A COTIMON CONSTITUENT.

By Enwarn K. [LaNpis,
Recedved March 13, 1895,

PIRST METHOD.
ALCULATION of mixturescontaining a conimon coustit-
C uent.

Data given
Weight of mixture.
Weight of counuon coustituent in mixture.
Let x =oue salt.
Let y = the other.
Let a = amount of commion constituent in one part of x.
Let 6= amount of comnlon constituent in one part of .
Let 2= weight of mixture.
Let Q= weight of common coustitueut in mixture.
T'o find valuesof x and y,
r+rv=n=z

ar-br= 0.
a(z—y)+br=0.
az—ay+by=0.
b)'—m"— Q-—a‘

— Q

£ 7% and xX=z—y.
b’/



