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Impact of Anharmonic Effects on the Heat Storage
and Heat Transfer Stability of Graphene
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1. School of Electronic Information and Electrical Engineering , Chongging University of Arts and Sciences/
Engineering Research Center of New Energy Storage Devices and Applications, Yongchuan Chongging 402160 , China ;
2. School of Electronic Engineering s Heilongjiang University » Harbin 150080 , China ;

3. Microelectronics Institute . Northwestern Polytechnical University s Xi’an 710072, China

Abstract: Considering the anharmonic effect of atomic vibration, this paper applies the solid physics theory
to analyze the factors affecting the heat storage and heat transfer stability of graphene, and obtains the
heat storage and heat transfer properties of graphene materials and the relationship of heat stability and
temperature. The impact of atomic anharmonic vibrations on them is explored. The results show that the
free energy of graphene increases with increasing temperature because of the anharmonic term of atomic vi-
bration, and the higher the temperature, the more obvious the anharmonic effect. Moreover, when the
temperature is higher than room temperature, the thermal stability coefficient of the free energy of gra-
phene is small (10" 7) , and slowly decreases with increasing temperature. Furthermore, graphenec not
only has large heat storage capacity and good thermal conductivity, it also has good heat storage and heat
transfer performance. The thermal stability coefficient of heat storage and heat transfer is between 0. 02
and 0. 001 3 in the temperature range of 300~1 000 K, and decreases nonlinearly with increasing tempera-
ture. In addition, atomic anharmonic vibration has an important influence on the heat storage and heat
transfer performance and thermal stability of graphene. Considering the non-harmonic vibration, the ther-
mal stability coefficient of heat storage and heat transfer of graphene is slightly larger than the value of
harmonic approximation. Fourth, the results are closer to experimental and other literature results when
the effects of anharmonic terms on free energy are considered than when only the effect on Debye tempera-
ture is considered.

Key words: graphene; heat storage stability; heat transfer stability; anharmonic effect
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