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Large interfacial resistance in solid-state Li-ion battery is demanding for
its practical application. We examined mutual diffusion properties of the cation elements at L1Co02
electrode/Li3PS4 solid electrolyte interface by first-principles calculations. Evaluating formation
energies of exchanging ions, we found that the mixing of Co and P is energetically preferable. These

atomistic understandings can be meaningful for the development with smaller interfacial resistance.
Next, charge transfer reaction (CTR) at the electrode/solution interface is a major component that
limits the current densities of LIBs. We applied density functional theory calculations with
implicit solvation theory for CTR at an interface of graphite electrode/electrolyte solution. We
obtained the activation energy of 0.6 eV, which is consistent with the electrochemical impedance
spectroscopy measurements. This study paves the way for the quantitative analysis of the CTRs in

electrochemical devices.
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