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Aiming to build the concept of "carbon catalyst" that does not rely on metal
species, this research confirmed the reactivity of carbon materials by changing their structure and
functional groups. Through this research, it was found that incorporating nitrogen atoms into
carbon and increasing radicals are effective for catalytic activity. It was also found that it is
possible to increase radicals by cleaving oxygen functional groups on the carbon surface. It was
clarified that nitrogen-doped carbon can be used as a catalyst for the reduction of nitro groups and

reduction of oxygen molecules. The carbon material was also found to be effective for the
polymerization of styrene, acrylonitrile, vinylpyridine, and styrene sulfonic acid. The detailed
mechanism was analyzed by in situ ESR spectroscopy.
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