enhanced by the presence of the platinum
metals. Palladium and platinum tend, in
general, to be more effective in promoting
such reactions than ruthenium or rhodium.
Most of the reactions start in the temperature range 700 to Soo'C, although reduction
temperatures as low as 600°C have been
observed.
The driving force for these
reactions is the high affinity of the platinum
metals for the metal of the refractory oxide.
This afmity results in the formation of
intermetallic compounds or stable solid
solutions, whose partial molar free energies
of formation might be as high as -roo kcal
per mol at IOOO"C
(the Pd/Pt-Mg systems).
The results of this experimental study are of
value not only in helping to prevent damage
to industrial platinum apparatus, They also
suggest that metals could be brazed to
refractory oxides with the aid of a platinumcontaining brazing alloy, under suitably
reducing conditions. Useful information on
the thermodynamic behaviour of platinum
metal alloys has also been obtained.
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High Temperature Thermodynamic Properties
of Platinum-Titanium Alloys
Many of the enigmas of the interaction of
platinum metal with other substances, in
particular refractory oxides, are yielding to
the systematic application of thermodynamic
analysis, guided in no small measure by the
Engel-Brewer predictions made over the
past few years. Among the latest contributions
to this field is the work recently reported by
P. J. Meschter and W. L. Worrell (Metall.
Trans. A, 1976, 7, (z), 299-305) who
describe high temperature thermodynamic
measurements on platinum-titanium alloys.
The study concentrated on platinum-rich
alloys containing 2 to 25 atomic per cent
titanium and over the temperature range
1150 to 1400K. The thermodynamic information was obtained from e.m.f. measurements, using a solid ionic conductor as the
electrolyte in a cell of the type :
The e.m.f. data were used to derive the
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integral molar free energies, enthalpies and
entropies for the range of platinum-titanium
compositions studied, and also the partial
molar quantities for platinum and titanium in
the alloys.
The activity of titanium in
platinum was shown to be extremely low,
that for the 20 per cent titanium alloy at
1300K being, a ~ i = 2 . 6x 10-l~.In accordance
with Brewer's predictions, the standard free
energies of formation of the intermetallic
compounds also proved to be highly negative
AGP(TiPt,) = -73.8,
and AGP(TiPt,) =
-71.3 kcal/g atom T i at 1300K.
A tentative phase diagram is presented for
the o to 25 atomic per cent titanium region of
the system, based on the e.m.f. and X-ray
data. It is proposed that TiPt, forms peritectoidally from TiPt, and Pt at 135o&zoK.
The authors have made similar thermodynamic studies of the related systems,
Pt-Zr and Pt-Hf, and expect to present these
A. G. K.
in a future publication.
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