2020 2023

Search for New Next Generation Cathode Materials for Magnesium Secondary
Batteries using First-Principle Calculation
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This study focuses on magnesium secondary battery cathode materials as new
battery materials comparable to lithium-ion batteries, and material design was performed using
first-principles calculations. In this study, our group has actually synthesized the material and
conducted electrochemical tests. However, the stable local structure of the material has not been
clarified so far because of its complex composition including other transition metals. Therefore, we

obtained stable local structures using first-principles calculations based on the results of
crystal structure analysis using quantum beams, and clarified the effects of various transition
metals on the diffusion of Mg. In particular, we predicted that the solid solution material
MgCo2-xMnx04-Mg(Mg0.5V1.5Nix)04 exhibits high cycle characteristics with little structural change
with charge-discharge.
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1) MgCo02xMxO4 (M=Mn, Ni)
MgCo15:MxOa(M=Ni, Mn, x=0, 0.5)
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