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Abstract

Boltzmann distribution and Gibbs entropy are important concepts in statistical physics, and there
are many methods for deriving statistical entropy in thermodynamic teaching process, but they are
abstract and difficult to understand. In order to provide a concise and easy to understand method
for mastering Gibbs entropy, a characteristic derivation is proposed from the fundamental postulate
of statistical mechanics, deriving the Boltzmann distribution of microscopic subsystems, and then
calculates the derivatives of some statistical variables. By comparing classical thermodynamic
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equations, the Gibbs statistical entropy expression is derived. In addition, from micro to macro
viewpoints, taking Si and SiC materials as examples, the effects of different pressures and tempera-
tures on Gibbs entropy, free energy and Debye temperature are calculated and discussed.
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Figure 1. Gibbs entropy of Si and SiC under different pressures
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Figure 2. Gibbs free energy change under different pressures
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Figure 3. The effects of different pressures on the heat capacity of Si and SiC
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Figure 4. The influence of pressure on the Debye temperature of SiC
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