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Development of carbon flame catalysts for oxygen reduction reaction with 4
electron process
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We have elucidated the initial reaction step of oxygen reduction reaction
and the mechanism of the activity decrease in acidic medium for nitroge-doped carbon catalyst by
using a model catalyst with homogeneous active sites. The main active site of nitrogen-doped carbon
catalysts is pyridinic nitrogen which exists as a pydinium in acidic medium. The application voltage

caused the simultaneous promotion of the thermic oxygen adsorption and the electrochemical
reduction of the pyridinium. The effective promotion of the reaction in acidic medium was clarified
to require the shift of the redox potential to the higher voltage by the introduction of
hydrophobicity around the active site.
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