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Development of Electrode Materials for Secondary Batteries for Next-Generation Power Storage

- Rapid Synthesis of Oxide Nanosheets and Their Application to Cathode Materials for Metal-Air Batteries -
Takeshi TOYODA, Kazuhiro SHIMADA and Daiki TAKEDA

Aiming to use oxide nanosheets, which are expected to have a catalytic effect, as a positive electrode material for air batteries, we
developed rapid synthesis of MnO2 nanosheets and a composite technology for electrode applications. The sample obtained by the one-step
synthesis method existed as colloids dispersed in the suspension, and the XRD results indicated that it was a single phase of nanosheets with
a d-type MnOz crystal structure. Since the MnO2 nanosheets maintain a dispersed state in the solution, we succeeded in obtaining a composite
for an electrode by adding hydrophilic carbon fibers to this dispersion solution and then adding a KOH aqueous solution while stirring. The
resulting composite formed a packed structure in which the MnO2 nanosheets were tightly adhered to the carbon fiber surface. As a result
of evaluating the electrochemical properties of the positive electrode fabricated from the composite, the initial discharge capacity was 167
mAh/g, which is larger than the 127 mAh/g for a positive electrode using MnOz as a reduction catalyst without a conventional nanosheet
structure. From this, it was clarified that the §-type MnO2 nanosheets function effectively as an electrode material for air batteries.

Keywords : metal-air battery, electrode, active material, oxide nanosheet
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