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Table 2 Lattice constant and formation enthalpy of the Ca;Zn;
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Phase Stability and Physical Properties of Ca;Zn; Compound by
Using First-principles

WEN Jiangxia, WU Shengcong, WANG Jun, TAO Xiaoma,CHEN Hongmei, OUYANG Yifang
(School of Physical Science and Technology,Guangxi University, Nanning, Guangxi,530004 ,China)

Abstract; Using the first-principles method based on density functional theory. the lattice constants, forma-
tion enthalpy, elastic constants, and electronic state densities of Ca;Zn,; compounds were calculated and stud-
ied. In order to obtain the structural stability of Ca;Zn; compounds, three structural types of Cr;B,, W;Si,
and Mn; Si; were considered. The calculated formation enthalpies indicate that Ca;Zn, with Cr;B, structure
type is the most stable, followed by Mn; Si; type, and finally is W;Si; type. The elastic constants, electronic
state densities and charge density difference of Ca;Zn, compound were calculated. Finally, using the Debye
model, the thermo-physical properties of Ca;Zn; were calculated, and the laws of volume, bulk modulus,
thermal expansion coefficient and isochoric heat capacity with temperature and pressure were obtained. It
provides a theoretical basis for the application of this compound in thermoelectric field.

Key words: first principles, phase stability, mechanical properties, thermo-physical properties, compounds of

calcium and zinc
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