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Abstract: Metal ions show various transitions in the cathode of a lithium-ion battery. The diffusion process of
lithiumions and the phase transition in the cathode need to be thoroughly understood for the advanced design of an
improved lithium-ion battery. Here, we employ a phase field model to simulate the diffusion of lithiumions and to study
the phase transition in the cathode.
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2.1 Phase field model
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Fig. 1 Interface described by sharp interface model (left)
and diffuse interface model (right)
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Fig. 2 Stable states with minimized free energy
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2.2 Model for Li-ion concentration in cathode
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Fig. 3 Initial distribution of Li-ion in cathode
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Fig.4 Phase separation at (a)Liy. =
and (¢)Lip=0.1.
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