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Developing high-capacity electrode materials for rechargeable batteries is
of great importance because of a wide range of applications such as electric vehicles, smart grids,
etc. In this study, we investigated the role of microstructure that spontaneously forms in the oxide

electrode materials and its effect on the electrode properties. Furthermore, we developed methods
to control the formation of the microstructure and to evaluate elastic strain induced by the
microstructures in the electrode materials. The results suggest that the microstructure is not only
dependent on the thermal history of the oxide material during heat treatment, but can also be
flexibly controlled by the configurational entropy, which can be controlled by mixing multiple
elements. In addition, we also developed Bragg coherent diffraction imaging under electrochemical
conditions, which enable us to analyze the strain induced in the material.
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