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Abstract

Structurally different solid phases can be observed for the discharge/charge process in the lithium
intercalation electrodes. The activity correction for the electrochemical reaction and diffusion of
lithium in the intercalation electrodes where structurally phase transition occurs during discharge
and charge process was examined. The equilibrium potential curves of lithium intercalation
electrodes which were obtained by the galvanostatic intermittent titration technique (GITT) were
estimated by the Nernst equation with the activity correction. The equilibrium potentials of
LiCoO, electrode calculated by the phase transition treatment gave a good agreement with the
experimental ones over the two-phase region. Thereby, we formulated the particle-scale model by
using the activity correction with the heterogeneous treatment for the diffusion of lithium in the
intercalated electrodes and the electrochemical reaction on the surface of electrode particles in
order to reproduce the discharge/charge voltage profile. It was observed that the activity correction
and heterogeneous treatment improved the prediction accuracy for the particle-scale model.
Furthermore, we formulated a moving boundary model with the activity correction for the LiCoO,
electrode. Using the moving boundary model with the activity correction, we obtained
improvement in an accurate representation of the discharge/charge process.
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