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On Thermal Expansion and Elastic Modulus and
Effective Charge of ZnS Graphene
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Abstract: Considering the deformation and the anharmonic vibration of the atoms, we have studied the
temperature-dependence of the thermal expansion coefficient and the elastic modulus of ZnS graphene, the
relationship between the effective charge and the polarity and the deformation by the solid physical meth-
od. We have discussed the effects of the deformation and the atomic anharmonic vibration on them. The
results show that the thermal expansion coefficient of ZnS graphene is negative, and the value is betweenl.
1781.178X10 *K ! and 22. 323X 10 *, which is increasing with temperature. The value of elastic modu-
lus is between 0. 241 405—453. 253 5 GPa increasing with temperature. In the consideration of the simple
harmonic approximation, the thermal expansion coefficient is zero and the elastic modulus are constant.
When the anharmonic term is considered, the thermal expansion coefficient and the modulus of elasticity
vary with the temperature. The higher the temperature is, the more obvious the anharmonic effect is. A-
mong the deformation shear, the shear deformation and uniaxial deformation, the size deformation has the
greatest influence on the positive effective charge, the uniaxial deformation has the greatest influence on
the negative effective charge, and the shear deformation has the least influence on the positive and negative
effective charge. The influence of size deformation on polarity can reach 70. 4% , while the effect of shear
deformation is only 46.5%.

Key words: ZnS grapheme; thermal expansion; elastic modulus; effective charge; deformation; elastic de-

formation anharmonic effect
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