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Development of platinum-free oxygen reduction catalysts based on oxide
nanosheets with tailored two-dimensional active sites
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We aimed to develop a high-performance oxygen reduction catalyst based on
oxide nanosheets. In the case of titanium oxide nanosheets, Co/N co-doped layered titanium oxides
with enhanced ferromagnetism were synthesized. They were successfully exfoliated into nanosheets.
We also synthesized nitrogen doped KCa2NaNb5019 with electrical conductivity, while the material
were not exfoliated. The Ru02 nanosheet catalysts doped with Co and Fe were also successfully
synthesized. On the other hand, no high oxygen reduction activity under acidic conditions was found

in these new materials. Therefore, to return to the basics of the reaction field design, we
additionally focused on molybdenum sulfide sheets. As a result,the enhancement of the catalytic
activity by the interfacial electric field was discovered.
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