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Thermodynamic Models for Ge-Pd System Using Phase Diagram Calculation
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Abstract: Thermodynamic models for Ge-Pd system using calculation of phase diagram (Calphad)
are proposed to solve the problem that the experimentally determined Ge-Pd phase diagram is
hard to be extrapolated to multi-component system. Different thermodynamic models are
employed for different kinds of phases. Because there is no solubility of Pd in pure Ge, Gibbs
energy function of pure element from Scientific Group of Thermal Europe is employed for Ge, the
solid solution model is used to describe liquid and Pd solid solution, the line compound model is
employed to describe stoichiometric phases GePd, GePd, and GesPd,, , and the sublattice model is
used for non-stoichiometric phases Ge,Pdy;, GePd;, a-GePd; and -GePd;. Thermodynamic
parameters are optimized by using the experimental data of mixing entropy and enthalpy of liquid,
invariant reaction temperature and composition, hence a set of reliable thermodynamic models are
obtained. The calculation results based on these models consist with most of experimental data.
These models can be extrapolated to multi-component systems, and provide support to the
thermodynamic database construction, composition design and preparation optimization of Ge-
based multi-component systems.
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