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pyri-NH+ + 02 + e- —pyri-NH +02,a
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Carbon catalysts are promising as non-platinum cathode catalysts for fuel
cells, but the biggest problem is the decrease in activity in acid electrolytes. In this study, we
clarified that the origin of the decrease in activity lies in the following equation.
pyri-NH+ + 02 + e- —pyri-NH +02,a
Here, pyri-NH+ means pyridinium ion, and the new point is that the reduction of pyri-NH+ and oxygen
adsorption (thermal reaction) are coupled. Since the redox potential of this reaction is lowered by
hydration of pyri-NH+, we prepared nitrogen-doped graphene catalysts with a caged structure to keep
the active site hydrophobic. Furthermore, by introducing proton-conducting microparticles into the
caged structure, we achieved high activity of the catalyst.
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