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Dual-cation batteries, in which two carriers (e.g. lithium and magnesium

are used together, have the potential to solve the inherent problems of conventional batteries that
use a single carrier. In this study, we investigated the composition range in which two carriers can
coexist In a cathode and examined the performance of the electrode materials. In particular, we
used manganese dioxide polymorphs, which have various typical crystal structures, as model cathodes
and considered suitable structures for the coexistence of carriers. In parallel with the study of
the cathode, we also investigated the electrodeposition and dissolution behavior of metal anodes in
the dual-cation electrolyte and found that the deposition morphology of the metal anodes can be
controlled by the solvation structure modification in the dual-cation electrolyte.
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