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Density Functional Theory Study on the Structures of
Solvent-Ion in the Electrolyte of Lithium Ion Battery

XING Li-dan", YANG Ru?, TANG Xian-wen?, HUANG Wen-na', LIU Qi-feng',
YU Qi-peng', LI Wei-shan"

(1. School of Chemistry and Environment, Engineering Research Center of Materials and Technology for
Electrochemical Energy Storage (Ministry of Education), and Key Laboratory of Electrochemical Technology on
Energy Storage and Power Generation of Guangdong Higher Education Institutes,

South China Normal University, Guangzhou 510631, China;

2. Guangzhou Institute of Energy Testing, Guangzhou 510170, China)

Abstract: In this work, the possible structures of solvent-ion complex, resulting from the electrostatic interaction in the propy-
lene carbonate (PC) base electrolyte of lithium ion battery, have been investigated using the density functional theory. The calculat-
ed results show that the structure of solvent-ion complex depends on the solvent number. In the PC base electrolyte, maximum num-
ber of PC solvents that coexist in the Li*-solvent sheath is four. Additionally, the salt anion exists in a complex with the positively
charged alkyl group of PC rather than in a free state. The calculated results give a good explanation to the reported experimental ob-

servations.

Key words: lithium ion battery; electrolyte; interaction structure of solvent-ion; density functional theory
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