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Development of high-capacity cathodes for rechargeable batteries by controlling
microstructure of oxides
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In this study, we investigated the high-entropy effects on capabilities in
oxide electrode materials used for rechargeable batteries. Mixing many elements in a single phase
leads to a high configurational entropy state in the materials. In the present study, we focused on
oxide cathode materials for rechargeable magnesium batteries, which utilize abundant magnesium
instead of lithium used for current lithium-ion batteries. The high-entropy effects enable the
synthesis of a material with a targeted structure and a composition, in which insertion and
extraction of magnesium were demonstrated. The activation mechanism also revealed in the present
study paves the path to developing more promising materials for practical rechargeable magnesium
batteries.
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