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Ion Migration Behavior and Interfacial Reaction Mechanisms in
Energy Storage Materials
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Abstract: lon migration and interfacial reactions are two key processes affecting the rate performance, cycle life, and
safety of electrochemical energy storage materials. During charging and discharging, charge-carrying ions undergo
electrolyte migration, interfacial transport, charge transfer, and internal diffusion within electrodes. Meanwhile,
electrolyte decomposition, passivation film formation, and local structural reconstruction occur in the interfacial region.
Transport rate and interfacial reactions restrict each other, easily leading to concentration polarization, impedance
growth, and non-uniform ion deposition. This paper analyzes the characteristics of ion migration in different media
and the reaction mechanisms of SEI, CEI, and solid—solid interfaces, and proposes improvement strategies from the

perspectives of structural design, interfacial modification, and electrolyte regulation, providing a basis for the design of

high-rate and long-life energy storage materials.
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