2020 2023

The study for charge transfer reaction in Li-ion battery using first-principles
calculation combined with implicit salvation model
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Lithium-ion batteries (LIBs) have attracted considerable attention for use
in electric vehicles due to their excellent characteristics of energy density and charge/discharge
cycles. For realizing rapid charge/discharge reactions, however, it is necessary to understand a
microscopic perspective for rate-determining step. This research topic mainly focuses on the
reactions associated with Li diffusion in graphite electrodes. We treated the mechanism of structure

change and discussed the thermodynamic stability of high-stage Li-intercalated graphite from the
free energy estimated by first-principles calculations. As a result, we found the most stable state
at LiC18 composition and the composition of layered structure transition of graphite, which results
S(gfhigh!y consistent with the experimental observations of operando synchrotron radiation X-ray
iffraction.
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Fig. 1. (a) In-plane configuration of Li-graphite. (b) Formation free energy AG;and convex hull.
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