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Simulation for lithium air batteries based on electrochemical model

DU Shuang-long', LAI Yan-qing', JIA Ming', CHENG Zhuang', Al Li-hua’, AI Liang?

(1. School of Metallurgy and Environment, Central South University, Changsha 410000, China;
2. Aihua Group Co., Ltd., Yiyang 413000, China)

Abstract: Based on COMSOL simulation platform, a one-dimensional electrochemical model was established to study
the effect of applied current density, oxygen concentration, diffusion of oxygen and lithium-ion on the performance of
lithium air battery. The results show that the specific capacity reduces from 1256.4 mA-h/g to 139.2 mA-h/g with the
applied current density increasing from 0.05 mA/cm® to 0.5 mA/cm?; and the specific capacity is improved from 371.2
mA-h/g to 1274.5 mA-h/g with the oxygen concentration increasing from 4.73 mol/m®to 18.92 mol/m’ when the applied
current is set as 0.lmA/cm?. It is suggested that the specific capacity can be improved by increasing the oxygen
concentration. The diffusion rate of oxygen is the rate-determining step during the discharge process. When the diffusion
coefficient of oxygen increases from 3.5X107'" m%*s to 7X10™° m?s, the specific capacity is improved from 373.0
mA-h/g to 2352.1 mA-h/g. The diffusion coefficient of Li* has almost no effect on the specific capacity.

Key words: lithium air battery; current density; oxygen concentration; diffusion coefficient; numerical simulation
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