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PALLADIUM

About a dozen methods have been recorded for the volumetric determination of
palladium. Many of these involve the formation of insoluble palladium compounds
and incorporate some physical process for ascertainin.g the stoichiometric end-point.
Several of the methods require the addition of an accurately measured excess of a
standard complexing reagent with the excess determined by a back titration. None
of the methods can be applied indiscriminately for the analysis of even simple plati
num metals systems. A few of the procedures are useful for routine analysis of simple
alloys whose constituents vary little in proportions and identity.

Turbidimetric titrations
Perhaps the first volumetric method for palladium was described by KEI{STINGI

who titrated a palladium solution directly with potassium iodide to the disappear
ance of the brown iodide in the supernatant liquid. Obviously this method can be
subject to considerable error. A potentiometric titration of palladium with potassium
iodide was used by PSHENITSYN and co-workers 2. 3. When hydroquinone was used
initially as a reducing reagent there was no interference from platinum(IV) , rhodium
(III), and iridium(IV). The interference from quadrivalent platinum could also be
avoided by the addition of potassium salt to form potassium hexachloroplatinate 3 •

One of the most satisfactory iodide procedures is that proposed by ATKINSON and
associates 4 - 6• One method 4 involved the treatment of a palladium-ruthenium
alloy with hydrochloric acid containing a small amount of nitric acid. Subsequent to
dissolution ferrous sulphate solution was added to eliminate any oxidizing effect on
the potassium iodide which is used at 0.0:.: molar strength as the titrant. The end-point
was determined with the assistance of a centrifuge which encouraged coagulation
and settling. The method produced an accuracy of 0.5 (Xl or better in the presence of
5% of nickel, iridium, platinum, rhodium, tungsten, molybdenum, copper and tin.
For alloys containing gold or silver a modified technique was used. In the case of
samples containing gold the mixture was allowed to stand for I h following addition
of ferrous sulphate. With silver, the chloride was precipitated and aliquots of the
supernatant liquid were removed from the measured volume. The error due to the
volume of silver chloride presumably fell within the 0.5 %expected from the method.
In a second paper5 the iodide method was extended to apply to a series of binary
alloys of palladium with platinum, rhodium, iridium, silver, gold, copper, tin, molyb
denum, tungsten and nickel. A slight modification was required to remove the in
creased amount of nitric acid used to dissolve the alloys. For the analysis of palladium
silver alloys the hydrochloric acid concentration was adjusted to dissolve the silver
chloride, in which case the titer included both silver and palladium values, with the
former determined separately by iodide titration in an ammoniacal solution. This
modification will have very limited application. The authors 6 also recorded a general
discussion of their procedures. Improvements in the technique of detecting end-points
were described; the application of a potentiometric end-point was eliminated by the
presence of ferrous sulphate. Reduction to palladium by ferrous sulphate occurred at
elevated temperatures, low acidity, or large excess of the ferrous ion. Under the pre
scribed conditions this cloud method was shown to have an end-point corresponding to
the stoichiometric value and to be free of any interference from adsorption or
solubility effects.
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