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Development of a top-down preparation of oxide/nanocarbon catalysts for high
performance air electrodes in metal-air batteries

Tachibna, Naoki
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Metal-air batteries have attracted attention as a next-generation power
source because of their high theoretical energy density. However, the overvoltage of the air
electrode in the batteries is significant. In this study, oxide/nitrogen-doped carbon was
investigated as a Pt-free alternative catalyst. First, nitrogen-doped carbon with high nitrogen
content was synthesized. It was found that the amount of nitrogen doping can be controlled by the
amount of oxygen functional groups in the starting material in the heat treatment method, and by the

ball milling treatment time in the mechanochemical method. Then, low-energy ball milling treatment
was performed on the oxide. The oxide was dispersed while suppressing damage to the crystal
structure. A magnesium-air battery with manganese(lV) oxide/nitrogen-doped carbon composite showed a
high maximum power output (170 mW/cm2).
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