














Gravimetric determination of the platinum metals 7

Salaria108 resulted in difficulties with the simultaneous precipitation of sulphur which
was only partially removed by the various solvents recommended in the original
procedure. High blanks of poor precision were encountered and precipitates adhered
tenaciously to the beaker wall. It is most unfortunate that the papers in question
dealt perfunctorily and inadequately with the most important problem of the pre
paration of the reagents and with the probability of significant and variable blanks.
However, subsequent to the appearance of the methods of analysis, the authors
recorded an important contribution concerning the stability of the sulphide reagent
and provided a detailed description of the method of preparation.109 Attempts to
apply this more recently recorded procedure to the determination of platinum have
not encouraged confidence in this new method of sulphide precipitation. While
the positive errors were of reduced magnitude, they remained significant and there
was little indication of the high accuracy and precision reported by the authors.

It can be hoped that those who have acquired experience with these sulphide
procedures will not fail to report their findings.

Other, somewhat casual, attempts to precipitate platinum sulphide and at the
same time avoid the disadvantages of gaseous hydrogen sulphide have been recorded.
Thioformamide35 was used in dilute sulphuric or a solution of sulphuric and hydro
chloric acids. Hydrochloric acid alone introduced filtering difficulties. Thioacetic
acid was recommended by Atterberg5 for small amounts of platinum. Ray88 discussed
the reactions with thioacetamide. While this precipitant has become a widely used
substitute for hydrogen sulphide, little application to the precipitation of platinum
is recorded. One must not conclude that these organic thio salts are merely reagents
for the homogeneous production of nascent hydrogen sulphide. The assumption
that these reagents hydrolyse rapidly and quantitatively under precipitating conditions
and can be substituted for H 2S without modification ofprocedure is invalid. Gagliardi
and Pietsch35 found that with palladium an intermediate compound was formed.
Recent work on the mechanism of the reaction ofthioacetamide with the acid sulphide
metals107 has indicated various instances of the formation of intermediate compounds.
The data accumulated indicate that in certain cases the reactions involved in the use
of thioacetamide are complicated by mechanisms which change with the acidity
of the solution.

Platinum-organic sulphide precipitates

Literature dealing with the chemistry of organic sulphides contains many references
to the use of platinum chloride for the purpose of isolating organic compounds.
Thus Mazourevitch72 applied this approach to the production of I :2:4-triazoles.
There seems little doubt that a careful examination of these publications would
reveal a variety of satisfactory precipitating reagents for platinum. However, only
the following three organic sulphide compounds have been recommended for the
quantitative precipitation of platinum: phenylthiosemicarbazide, mercaptobenzyl
thiazole, and thiophenol. The reactions of platinum chloride with these and analogous
organic compounds can be quite complicated. Indications of the complexities are
recorded by Tschugaev and co-workers114,115. Furthermore the precipitates are
rarely pure substances and only in the case of thiophenol is the dried precipitate
used as a weighing form. These reagents are in general even less selective than is
hydrogen sulphide.
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