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Fig.2 Atomic arrangement of cobalt oxide
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Tab.1 The parameter values of O—O and Co—O

BYX A'/eV po/nm  C/(eVenm®) qi/e q./e || BT A'/eV o/nm  C/(eVenm®) qi/e q/e
O—0O 9547.96 0.021 92 3.2X10°7 —2 —2 Co—O 1502.11 0.034 77 5.1x10°° 2 —2
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Tab.2 The parameter values of Co—Co

) r,/nm Ap/nm n g/(eV * nm)
Co—Co 0. 261 1.229 9 1 7.5
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Fig. 3 Distribution of Debye temperature with temperature
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Fig. 4 Distribution of specific heat capacity with temperature
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Effect of Anharmonic Vibration on Heat Storage Properties and
Characteristic Life of Graphene/ZIF-67 Composites

MING Tingyao', GAO Junhua®, SHEN Fengjuan’, ZHOU Hongjun’, HE Mingquan’

(1. School of Electrical Engineering and Intelligent Manufacturing, Chongqing Metropolitan College of Science and Technology,
Yongchuan Chongqing 402167; 2. New Energy Storage Device and Application Engineering Research Center,
Chongqing University of Arts and Sciences, Yongchuan Chongging 402160;

3. School of Physics, Chongqing University, Chongqing 401331, China)

Abstract: The excellent properties of graphene to composite with other materials can endow materials with excellent properties.
making them have both advantages. Graphene/ZIF-67 composites are studied. The variation laws of Debye temperature, heat
capacity and characteristic life with temperature are determined by using solid physics theory and method, and the influence of
atomic anharmonic vibration on it is discussed. The results show that: 1) the Debye temperature and constant volume specific heat
increase with the increase of temperature. Among them, the Debye temperature has little change with temperature. For every 1 K
increase, the Debye temperature only increases by nearly 0. 003%. The specific heat of constant volume increases nonlinearly with
the increase of temperature, which changes greatly at low temperature and tends to be close to constant at high temperature. 2) The
characteristic life is about 232 days, which decreases with the increase of temperature, but changes little. The service ambient
temperature has little effect on the life. 3) If the anharmonic effect between atoms is not considered, the Debye temperature and
characteristic life are constant. After considering the anharmonic vibration term of atoms, they all change with the temperature. The
higher the temperature, the more significant the influence of anharmonic effect is, but the influence of anharmonic effect on its
constant volume specific heat is not obvious. The results will promote the research and application of Graphene/ZIF-67 composites.

Keywords: graphene/ZIF-67 composites; specific heat capacity; characteristic life; anharmonic effect

(FTHES% F 2



