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ing another element and his views as to its incorrect atomic weight have
led to an extended series of critical studies on this subject. Brauner
studied the atomic weight for six years, Norris for nine, Baker and Ben-
net for thirteen, and the author for ten. We see, therefore, thirty-eight
years of experimental work directed to the study of the atomic weight
of an element which to-day remains as an element whose elementary
character is well established, and which stands with a higher atomic
weight than the next element in the horizontal series. While it still
remains an exception to the periodic arrangement of Mendeléeff, and so
far as its comparison with iodine is concermed, is abnormal, yet in the
main points of its chemical behavior arid those of its compounds, it prop-
erly belongs associated with sulphur and selenium in the sixth group.
The element tellurium still remains, however, an exception to the
periodic arrangement of Mendeléeff, its atomic weight being higher than
that of iodine. We must hence conclude that either tellurium is abnor-
mal in a direction which has not yet received careful study, or that we
do not yet appreciate all of the principles of the periodicity of the ele-

ments.
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The importance of knowing accurately the solubility of a precipitate,
in the liquor from which it has been thrown down, if the precipitate is
to be used for a quantitative estimation, is apparent to every one. This
is the case, in particular, with such substances as potassium chloroplatinate,
when this salt is to be used for the determination of the amount of potas-
sium occurring in feldspars and such igneous minerals, where the amount
of chloroplatinate which is to be weighed is, generally speaking, compara-
tively small. The difficulty here encountered is, in a measure, overcome
by the methods worked out by Hillebrand® and his pupils, who evaporate
the solution containing the salt in question, together with the correspond-
ing sodium salt, to dryness and then dissolve out the sodium salt with
absolute or eighty per cent. alcohol. The trouble, however, although
lessened, is still of the same nature as before, and even under the best
conditions some of the potassium salt must be carried into solution,
giving a high value to the sodium. With these features of the case in
mind, it was thought that it would be of some interest to study the solu-
bility of the potassium chloroplatinate somewhat more carefully than had

! Hillebrand, ‘‘Analysis of Silicate and Carbonate Rocks,” Bull, 303, U. S. Geol.
Survey. Washington: Analysis of Rocks.
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hitherto been done, under somewhat similar conditions to those encoun-
tered in precipitating this salt from solution in ordinary analytical work.
The experiments which have been carried out with this end in view, are de-
scribed in the following pages.

Bunsen and Kirchhoff! were the first to work on the solubility of the
chloroplatinate of potassium. They made measurements of its solubility
in water, at various temperatures between 0° and 100°. Crookes,? when
studying the solubility of thallium salts, determined the solubility of
potassium chloroplatinate in water at 15° and 100°. Fresenius® deter-
mined the solubility of this salt in solution of ethyl alcohol and water,
which contained 55, 76 and g7.5 per cent. of the alcohol. Gibbs,* while
working out the separation of the platinum metals, found that ¢ potas-
sium chloroplatinate is insoluble in strong, cold, aqueous solutions of
potassium chloride.” Precht® determined the solubility of this chloro-
platinate in absolute alcohol and in 96 and 8o per cent. alcohol-water
solutions. He also made some very interesting observations on the
preparation of the pure salt. Peligot® studied the solubility of the salt
in question in solutions of ethyl alcohol and water, and he also made a
determination of the solubility in absolute methyl alcohol. No systematic
study has been made of the solubility of the chloroplatinate in different
concentrations of potassium chloride, nor has the influence of other alco-
hols been ascertained. It was thought that it would be worth while
to obtain some data with regard to both of these points, to somewhat
extend the observations mentioned above, and also to ascertain the in-
fluence on the solubility of the chloroplatinate of the presence of sodium
chloride.

Apparatus.—A constant temperature bath was necessary, in which
the solutions could be maintained at a given temperature until they
should have attained complete equilibrium. The bath used had a capac-
ity of about 4o liters. It was insulated with a thick coating of felt
on the sides, and a thick board of asbestos on the top. It carried the
usual arrangement for keeping the solutions constantly agitated, a small
hot-air engine of the Hendrici form supplying the motive power for run-
ning the stirrer. The bath was supplied with an Ostwald gas regulator,
by means of which the temperature could be kept constant, if necessary,
within 0.1°.

All burettes and pipettes used were carefully standardized by weigh-
ing the water which they delivered.

! Pogg. Ann., 113, 372 (1861).

2 Chem. News, 9, 37 (1864).

8 Anal. Chem. und Pharm., 59, 117.
4 Am. J. Sci. (2), 31, 70.

5 Zeit. anal. Chem., 18, 509 (1879).
8 Monit. scient. (4), 6, 872 (1892).
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The tubes, whicli contained the solutions while they were in the bath,
were of hiard glass and had a capacity of about 55 cc.  The rubber stop
pers used to seal them were boiled in dilute canstic soda for several hours
before using, to remove surface impurities.

Two thennometers, A and B, were tsed in the course of the work,
to indicate the temperature of the bath. They were standardized at
2 in a batht of melting ice: again at the trausition poiut of soditm sul
phate,! 32.382°: and again at 100°,

9]

Prepavation of Materials —The cliloroplatinie acid used in preparing
the potassinm cliloroplatinate was prepared as follows:  Platinm serap
was boiled for several hours with ¢. p. concentrated lvdrochloric acid,
washed with distilled water, and the boiling repeated for about the same
length of timte with ¢. p. concentrated nitric acid, to remove stirface 1m
purities. After another washing the serap was dissolved in aqua regia,
using only as muclh of the nitric acid as was necessary to dissolve the
platinum.  The color of the precipitate formed with the platinum solu-
tion and potassiuin chiloride showed that there must have been an appre
ciable amount of iridium in the platinun serap.  To remove the iridimm,
advantage was taken of the fact that anmmonium chloroiridate is much
more soluble i1 water than ammioninm cliloroplatinate. 100 parts of
water at 20° dissolve only 0.666 part of ammonium chloroplatinate,
while 5.00 parts of ammounium chloroiridate will dissolve in roo parts
of water. Accordingly, a somewhat dilute solution of ammonium chlor
tde, that lhiad been once reerystallized, was added slowly, with constant
stirring, to the chloroplatinic acid solution, carc being taken not to pre-
cipitate quite all of the platinum. The anunonium salt thrown down
was of a very brilliant vellow color, while the chocolkite color of the rest
due left upon evaporation of thie mother liquor, shiowed thiat a large part
of the iridium had remained behind.

After thoroughly washing the precipitate of anunonium chloroplat:
inate it was reduced i liydrogen to spongy platinum, and the platinum
again dissolved in aqua regia. At this poiut a slight black residue re
mained, which would apparently not dissolve i the aqua regia, and which
we supposed to be iridium. The solution of the spongy platinum was
now precipitated as before with ammonium cliloride, the precipitate
reduced, the spougy platinum dissolved in aqua regia, and ugain pre-
cipitated with the ammonimm chloride. The mother liguor left from
this precipitation showed no sign whatever of the presence of iridium,
while the residue whichh was noticed wlienr the first portion of spongy
platinum was dissolved did ot appear alter the second preeipitation.

As a further proof of the absence of irtdunn from the product thas

' Richards and Wells, Zrocs Aw Acad, Arts and Scioncey, 38, 436 cigos
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prepared, one-half of the sample was taken and reduced, the spongy
platinum dissolved in aqua regia, and again precipitated with ammo-
nium chloride. The precipitate thus obtained was successively recrys-
tallized three times from water. 'The mother liquors from these recrys-
tallizations were combined with that from thie precipitation, and the
whole evaporated. However, no indication of iriditun appeared in the
solution or in the residue.

The final precipitate of ammionium chloroplatinate, which was now
assumed to be free from iridium, was reduced, the platinum dissolved
in aqua regia, and this was followed by two evaporations, carried almiost
to dryness, in the presence of an excess of concentrated hydrochloric
acid, to remove all traces of nitric acid. Precht,! and later Dittmar and
McArthur,? and more recently Noves and Weber,® have shown how neces-
sary it is to get rid of all the nitric acid, before precipitating with potas-
siuni chloride, if a precipitate of known composition is to be obtained. The
residue from the final evaporation was taken up with enough water to give
a solution containing about 3 per cent. of platinum, and this was added
slowly, with constant stirring, to a dilute solution of potassium chloride.

The potassium chloroplatinate prepared in this way was thoroughly
washed and carefully dried at a temperature of about 80°. It was kept
over anhydrous calcium chloride until used.

From the amnalysis of several portions of cliloroplatinate prepared in
different ways, and from solutions of varying dilution, it appears that
there is considerable tendency for the precipitate to carry down with it
other substances from the solution. 'This point is receiving some atten-
tion in this laboratorv. It is enouglh to say lere that the precipitate
obtained as above did not contain an apprcciable excess of the platinum
or of the potassium chloride.

The potassium chloride used in the above preparation, as well as that
used directly in making the solubility determinations, was prepared by
dissolving Kahlbaum’s chemically pure product in distilled water and
precipitating this with hydrogen cliloride gas, generated by boiling chem-
ically pure hydrochloric acid. 'The potassium chloride precipitated in
this way was twice recrystallized from water, washed, and dried at a tem-
perature of 110°.

The sodiuin chloride used was prepared in the samme manner as the
potassium salt.

Methivl alcohiol, free from acctone, was digested for nine hours witl a
large amount of freshi calcium oxide. It was theu distilied. ‘T'he dis-
tillate was treated with a fresh quautity of calcium oxide, and again dis-

! Loc. cut.

2 Trans. Roy. Soc. Edin., 33, 501 (1887).
3 °P'11s JOURNAL, 30, 13 (1908),
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tilled. That portion coming over at 65.5° was collected and used in
these experiments.

The other alcohols, ethyl and isobutyl, were freed from water in a simi-
lar manner. Those portions distilling over at 78.4° and 106°, respec-
tively, were used.

These alcohols, after being dehydrated, were carefully protected from
the moist air of the laboratory.

The water used in this work was prepared by distilling the ordinary
distilled water of the laboratory, after adding a few crystals of potas-
sium permanganate and a few drops of sulphuric acid. As a further
indication of its purity, its electrical conductivity was found to be as
low as could be expected.

Measurements.—We will first consider the solubility of the salt in
water at different temperatures. The method of procedure was as fol-
lows: To the tubes were added about 50 cc. of water, and somewhat
more chloroplatinate than would dissolve at the particular temperature
at which the determination was to be made. It should be stated here
that two different determinations were made for every point investiga-
ted. The temperature of the bath was now raised to the required point
and the thermostat regulated so as to maintain the water at this tem-
perature. The tubes were now attached to the paddles of the stirring
apparatus and constantly rotated for from twelve to twenty-four hours.
At the lower temperatures, equilibrium is attained very slowly, and in
these cases the stirring was continued over night. Several experiments
had shown that the solutions would become completely saturated within
this time.

In order to determine how much of the chloroplatinate had been dis-
solved, after the required time had elapsed the stirrer was brought to
rest and a test tube raised in the bath, until the top stood just above
the water. When the excess of salt had completely settled, which, with
the heavy precipitate we are here concerned with, takes place in a very
short time, the stopper was removed, and as quickly as possible 25 cc.
of the solution were withdrawn with the calibrated pipette, and first
transferred to a tared specific gravity bottle and weighed. This pro-
cedure was necessary in order to obtain the data required to express tle
results in terms of grams of salt dissolved in 100 grams of solvent. This
solution was then washed into a weighed platinum dish. After evapo-
rating carefully and drying at a low temperature, the dish and residue
were weighed. Further drying of the dish and contents was followed
by another weighing, and this treatment was repeated until the weight
became constant. This process was repeated with 25 cc. of the contents
of a second tube, and we thus had two measurements of the solubility
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at this particular tcmperature. The mean of these two determinations
gives the values tabulated below.

The results of the determinations of the solubility of the chloroplati-
nate in water at different teniperatures are shown below in Table I.! These
values represent the amounts of salt, in grams, soluble in 100 grams of
water, all weights being reduced to the vacuum standard. Tor the pur-
posc of this reduction the specific gravity of the chloroplatinate was
taken to be 3.547
TaBLE L-—~RESULTS SHOWING THE SOLUBILITY OF POTAs$1UM CHLOROPLATINATE IN

WATER AT DIFFERENT TEMPERATURES.

Weight of Weight of
Temperature, K,PtCl; dissolved. Temperature. K,PtCl; dissolved,
2° 0.4812 59° 2.390
16° 0.6718 68° 2.913
25° 0. 8641 789 3.589
35° 1.132 92° 4.484
48° 1.745

These results are shown graphically in Plate I, where the temperatures
arc plotted as ordinates and the weights of chloroplatinate dissolved as
abscissac. In order that the results might be compared with those of
other observers the amount of salt dissolved for the temperatures ro°,
207, 30°, etc., taken from the curve in Plate I, are given below, togetlier
with those of Bunsen:®
TaBLE II.—REsuLTs COMPARING THE SOLUBILITY VALUES FOR Porassium CHLORO-

PLATINATE IN WATER, OBTAINED BY PREVIOUS INVESTIGATORS,
WITH THOSE OBTAINED BY THE AUTHORS.

Weight of KoPtCls dissolved. Weight of KoPtCls dissolved.

Temperature. Authors, Bunsen. Temperature. Authors. Bunsen.
o° 0.14784 0.74 060° 2,444 2.64
10° 0.5092 0.90 70° 3.055 3.19
20° 0.7742 .12 So° 3.711 3.79
30° 1.000 1.41 00° 1.360 1.45
10° 1.355 1.70 100° 5.030 3.18
50° 1.86% 2.17

! It has been pointed out to us by Prof. W. A. Noyes that Dr. Weber found that
a solution of potassium clilorplatinate becanie acid upon boiling. We find that this
hiydrolysis goes on even at ordinary laboratory temperatures altliough very slowly, the
reaction not being completed within five days, The effect of this reactiou upon the
solubility appears to be very slight, as a solution of the salt saturated at ¢95° and
maintained at this temperature in contact with the solid phase for 36 hours, upon
cooling 10 75° gave practically the same value for the solubility asa solution saturated
at 75° and not allowed to rise above this temperature, Several of the determinations
given in the above table were obtained by approaching the saturation point from both
directions. This hydrolytic reaction is being studied further at different teniperaiures
and we hope to have something further to communicate in the near future,

? Landolt-Bérnstein-Meyerhoffer, Tabellen.

3 Loc. ctt.
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Crookes! states that ome part of this chloroplatinate will dissolve in
108 parts of water at 15° and in 19 parts at the boiling-point of water.
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It is at once apparent that the present results show an appreciably
lower solubility of the platinum salt in water, particularly at the lower
temperatures, than other investigators have found. It seems possible
that the salt with which they worked may not have consisted entirely
of the chloroplatinate, as Precht,! and quite recently Noyes and Weber!
have shown that it is very difficuit to prepare pure chloroplatinic acid.
If the nitric acid is to be completely removed by evaporation, this pro-

1 Loc. cit.
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cess must be carried out repeatedly, and in the presence of a large ex-
cess of hydrochloric acid. Any contamination which resulted from an
incomplete removal of tle nitric acid would doubtless give high results
for the solubility of the chloroplatinate. It is possible, too, that the
more complete removal of the iridium in the present instance may also
liave lowered the solubility slightly.

Before dismissing this point, it should be stated that every care was
taken to have the solutions saturated with the chloroplatinate, at the
particular temperature at which the experiment was being made, be-
fore they were removed from the bath. In some cases they were rotated
in the bath for 50 hrs. before being analyzed.

1t should be noted that the curve in Plate I is a continuous one over
the whole range of temperature investigated.

Solutions of Methyl Alcohol and Water.—Solutions of methyl alcohol
and water, as solvents, were next tried, the procedure being much the
same as in the previous case, except, tiiat here, four parallel determina-
tions were usually made. As the experiments were being carried on
very near the temperature of the laboratory, it was thought better, al-
though perhaps not necessary, to filter the 25 cc. of the solution which
had been measured out with the pipette, before evaporating. It was
found that when the amount of alcohol in the mixture was as high as
thirty per cent., reduction of the chloroplatinate to platinum black took
place during the evaporation. This method of determination had therc-
fore to be abandoned. In its place we used a colorimetric methiod as
follows: A standard solution of potassium chloroplatinate in pure water
was prepared, containing seven grams of the salt per liter of solution.
The unknown solution to be determined was poured into a Nessler tube
of 100 cc. capacity and distilled to the mark. Using the standard solu-
tion as a basis, another solution was prepared in a second tube, which
had the same strength of color as the unknown. The volume of the
standard solution required to produce this color, muitiplied by the amount
of chloroplatinate in unit volume, gave the amount of salt in the original
unknown. Care was always taken to have the conditions the same in
the unknown as in the known solution. For instance, both solutions
always contained the same amounts of aleohol or potassium chloride as
the case might be; they were also kept at the samme temperature, which
was a little higher tlian the temperature at which the determination was
being made. It was found that by this method we could detect tlic pres-
cuce of 0.0005 gram of potassium chiloroplatinate dissolved in roo cc.
of water, or one part of the salt in two lndred thousand parts of water.
It is believed that this metliod gives a degree of accuracy in the deter-
mination of a ntmber of points, in particular thosc dealing with the
dilute solutions, that has not hithierto been reached.
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With regard to the mixture of ethyl alcohol and water, as well as those
of isobutyl alcohol and water, the determinations were carried out in all
respects like those described above.

The results for the solubility of potassium chloroplatinate, in various
concentrations of methyl, ethyl and isobutyl alcohol and water, are
given in Table III. The measurements were all carried out at a tempera-
ture of 20°. In the case of isobutyl alcohol and water only two measure-
ments were made, as this alcohol only dissolves to a small extent in water.

In order that these values might be comparable with those obtained
by other investigators, the composition of the solutions is expressed in
grams of alcohol per one hundred grams of solution, while the amounts of
salt dissolved are given in grams per one hundred grams of solvent. As
before, all weights are referred to a vacuum.

TABLE III.—RESULTS SHOWING THE SOLUBILITY OF POTASSIUM CHLOROPLATINATE IN
SoLurioNs oF DIFFERENT ALCOHOLS IN WATER.

Per ceut. Weight of Per cent, Weight of Per cent, Weight of
of methyl K3PtCls in of ethyl K,P1Clg in of isobutyl KgPtClg in
alcohol, 100 gms, solution, alcohol. 1oo gms. solution. alcohol, 100 grams solution.
0.00 0.7742 0.00 0.7742 0.00 0.7742
8.10 0.4434 3.996 0.5258 8.20 0.625
16.55 0.3050 8.08 0.4122 (saturated) o0.318
25.38 0.2188 12.25 0.3325
34.58 0.1495 16.51 0.2565
44.25 0.0877 25.30 0.16908
54.34 0.0478 34.52 0.1088
70. 42 0.0185 44.16 0.0742
87.7 0.0061 54.3 0.0356
100.0 0.0027 64.9 0.0199
76.0 0.0131
87.7 0.0052
100.0 0.0009
TaBLE IV,

Values showing the solubility of potassium chloroplatinate in mixtures, made up
of even percentage values by weight of water and alcohol. For the sake of compari-
son, Peligot’s results for ethyl alcohol mixtures are given in the last column.

Weight of KoPtCls i11 100 gms. of solution,

Per cent. of Methyl alco. Ethyl alco- Peligot’s results,
alcohol by weight. hol mixtures. hol mixtures. ethyl alcohol mixtures.

0.00 0.7742 0.7742 0.75
5.00 0.535 0.491 e
10.00 0.412 0.372 0.5
20.00 0.2642 0.218 0.35
30.00 0.1831 0.134 0.28
40.00 0.1165 0.076 0.14
50.0 0.0625 0.0491 0.12
60.0 0.0325 0.0265 0.08
70.0 0.0182 0.0128 0.06
80.0 0.0124 0.0085 0.05
90.0 0.0038 0.0025 0.02

100.0 0.0027 0.0009
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These results are shown graphically in Plate 11, the per cent. of alco-
hol being plotted as ordinates and the amounts of salt dissolved in grams,
as abscissac. From this curve the above results (Table IV) are taken for
the round concentrations.
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A glance at the curves in Plate II shows, at once, that tle solubility of
the salt in the alcohol water solutions varies in a regular manner witl
the amount of alcohol present, decreasing gradually as the per cent.
of aicohol increases. It should be noted, too, that it is appreciably morce
soluble in the methyl aleohol solutions than in those of cthivl aleohol.
This is true also of the pure alcohols, for the absolute methyl alcoliol



POTASSIUM CHLOROPLATINATE. 757

dissolves about six times as much salt as the absolute ethyl alcohol. This
shows that a more complete precipitation of the chloroplatinate is ob-
tained by using ethyl alcohol than methyl.

Attention should also be drawn to the considerable difference between
the solubility of the chloroplatinate in go per cent. alcohol and in abso-
lute alcohol. The removal of the last 10 per cent. of water lowers the solu-
bility seven times. This shows the importance of using absolute alcohol
in the precipitation of this salt. When sodium chloroplatinate is also
present, however, it appears from Morozewicz’s! work, that solutions con-
taining over 8o per cent. alcohol decompose the sodium salt, precipitating
sodium chloride.

Potassium and Sodiuwm Chloride Solutions.—The solubility of the chloro-
platinate in solutions of sodium and potassium chloride was next exam-
ined. These solutions were prepared by weighing out a certain amount
of dry salt, making up to a definite volume, and subsequently diluting
this standard by means of carefully calibrated pipettes. The deter-
mination of the amount of salt (chloroplatinate) which had passed into
solution, was made by the colorimetric method. These determinations
were, however, in the case of the sodium chloride solutions, always
checked in the following manner. When the solutions were first made
up, the amount of platinum salt added, as well as the volume of the solu-
tion, was carefully determined. When the solutions were ready to analyze,
they were taken from the bath, the stopper removed, and the whole
quickly filtered through a previously weighed Gooch crucible, the resi-
due of the chloroplatinate being washed into the crucible with absolute
alcohol, this, serving at the same time to wash the mat of the crucible.
After carefully drying the crucible and contents, they were weighed.
This method gave results which were in close agreement with those ob-
tained by the colorimnetric method.

TABLE V.——RESULTS SHOWING THE SOLUBILITY OF P0OTASSIUM CHLOROPLATINATE IN
SOLUTIONS OF POTASSIUM AND SoprvM CHLORIDE.

Concentration of Weight of K;PtClg Concentration of Weight of KgPtClgin
KCl solutions, in 100 gms. of solution. NaCl solutions, 100 gms, of solution.
0.000 0.7742 0.000 0.672
0.200 0.0236 0.050 0.700
0.250 0.0207 0.100 0.729
0. 500 0.0109 0.250 0.758
1.000 0.0046 0. 500 0.775
2.000 0.0045 0.750 0.791
3.000 0.0043 1.000 0.805
4.000 0.0042 2.000 0.834
Saturated 0.0034

The results obtained with the sodium and potassium chloride solutions,
are shown in Table V. The concentrations are expressed in terms of
! Chem. Abst. Am. Chem. Soc., 1, 972.



758 E. H. ARCHIBALD, W. G. WILCOX AND B. G. BUCKLEY.

gram molecules per liter. The measurements were carried out at 20°
in the case of the potassium chloride solutions, and in the case of the
sodium chloride solutions at 16°.

These results are shown graphicallv in Plate III, the concentrations
of the solutions, as regards potassium and sodium chloride, being plotted
as ordinates and the amounts of chloroplatinate dissolved as abscissae.
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If we consider the potassium chloride solutions, we sec that the amount
of salt dissolved diminishes rapidly as the concentration of the potas-
sium chloride increases, until we reacli a coucentration of about one gram
molecule per liter. From this point on, the increasc in the conecutra-
tion of the potassiuin chloride has very little cffect upon the ammount
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of chloroplatinate dissolved. This is surely what we would expect.
Potassium chloride being, in its aqueous solution, a strongly ionized salt,
we have here a high concentration of the potassium ion; in this case the
one common to both salts. This will prevent the dissociation of the
chloroplatinate, and therefore very little will go into solution. Apparently,
by the time we have reached a concentration of about one gram mole-
cule per liter, with regard to potassium chloride, equilibrium is practically
established between the potassium chloride undissociated and the potas-
sium and chlorine ions, as the addition of more chloride has little effect
on the solubility of the chloroplatinate.

In the case of the sodium chloride solutions, we see that the amount
of chloroplatinate dissolved increases as the amount of sodium chloride
present increases. This increase is rapid at first, but after a concentra-
tion of o0.05 gram molecules of sodium chloride is reached, we see from
Plate III that this increase is much smaller and very nearly proportional
to the increase in concentration of the sodium chloride. The equilibrium
is here between the ionized potassium chloride formed and the dissocia-
ted potassium chlorplatinate, thus:

+ —-——
2NaCl Z 2Na + 2C1

++ 4 A=
K,PtCl, T~ K, + PtCL.

The more dissociated sodium chloride there is present, the more sodium
ions there are to unite with the PtCl, ions to form undissociated sodium
chloroplatinate, and therefore the greater will be the amount of potas-
sium chloroplatinate which will dissolve. This being the case, that por-
tion of the sodium chloride which is dissociated will be largely instru-
mental in causing the potassium chloroplatinate to dissolve. And this
is what we find to be the case. The first portion of sodium chloride
added to pure water has a greater effect than later portions, as it almost
entirely dissociates, while the same amount added to a concentrated
solution has almost no effect.

If we compare the solubility of the chloroplatinate in potassium chlor-
ide solutions, with its solubility in the water-alcohol solutions, we see that
about the same amount of the platinum salt is dissolved by a solution
of potassium chloride containing two gram molecules per liter, as by a
water-alcohol solution containing ninety per cent. of alcohol. 1If then,
platinum was being precipitated from a solution, and not potassium, a
more complete precipitation of the platinum would be obtained by add-
ing a saturated solution of potassium chloride than by adding absolute
alcohol.

The work described in the foregoing pages shows that:
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(1) Small amounts of potassium chloroplatinate in solution can be
estimated colorimetrically . with considerable acctracy. This will be
true of any salt which gives the PtCl, anion, provided the color of the
cathion is not such as to interfere.

(2) The chloroplatinate is less soluble in solutions of ethyl alcohol
and water than in water solutions of either methyl or isobutyl alcohol.
Only 0.0007 gram of the salt dissolves in 100 cc. of ethyl alcohol at 20°.

(3) The solubility of the chloroplatinate in potassium chloride solu-
tions decreases with the increase in concentration of the potassium chlor-
ide, until a concentration of one gram molecule per liter is reached. Be-
yond this point, increasing the concentration of the potassium chloride
has practically no effect.

(4) The solubility of the chloroplatinate in solutions of sodium chloride,
increases rapidly until a concentration of 0.05 gram molecules per liter
is reached. For more concentrated solutions the increase in solubility
is small and almost proportional to the increase in concentration of the

sodium chloride.
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The process to be described is based upon the titration of cuprous
thiocyanate with potassium iodate solution in the presence of a large
excess of hydrochloric acid. This method of titrating a number of re-
ducing substances, such as free iodine, iodides, arsenites and antimonites,
in a very satisfactory manner, is due to L. W. Andrews.! The reaction
depends upon the formation of iodine monochloride and the disappear-
ance of the iodine color imparted to an immiscible solvent, such as chloro-
form or carbon tetrachloride.

We find that cuprous thiocyanate is oxidized by iodine chloride sharply
and quantitatively with the formation of cupric salts, sulphuric and hydro-
cyanic acids, according to the equation
4CuSCN + 7KIO, + 14HCl =

4CuS0O, + 7KCIl + 7ICl + 4HCN + 5H,0.
This oxidation is similar to that obtained in Parr’s method? for the titra-
tion of CuSCN by means of potassium permanganate solution, but we
consider the iodate titration far preferable to the latter in simplicity and
accuracy.

To show the applicability of the Andrews method to the titration of
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