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Investigation on the degradation phenomena at the surface of high-energy-density
cathode materials of LIBs
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In this study, to clarify the degradation mechanisms at surface region of
high-energy-density cathode materials for LIBs, the degradation phenomena at the outmost surface of
thin-film cathodes as model electrodes were analyzed. For LiNi0.5Mn1.504, stable passivation film
was not formed on its surface, and it led to continuous oxidative decomposition of electrolyte
solution and dissolution of transition metal ions. On the other hand, on the surface of Li-rich
layered cathode material, stable and thick passivation surface film was formed on its surface. Since

oxide anion in the material is oxidized and transforms into singlet oxygen, it was considered that
chemical oxidation of electrolyte solution by the singlet oxygen together with electrochemical
oxidation of it led to form the stable passivation film.
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