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Influence of curved structure on catalytic activity of pai-conjugated carbon
catalysis: clarification of dopant effect
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We studied electronic structures at hetero atoms doped in graphite in order to
clarify the relationship between catalytic activity of carbon alloy and local structures of hetero atoms.
Near-edge X-ray absorption fine structure (NEXAFS) spectroscopy was devoted to analyze graphite surfaces
doped with boron, nitrogen, and phosphorus. We interpreted NEXAFS using DV-Xa molecular orbital
calculations and found that catalytic activity of oxygen reduction reaction (ORR) is improved when
phosphorus sites have curved structures based on the electrochemical measurements. With regard to B-C-N
materials prepared by B and N co-doping, we propose new idea of polarization rule that determines atomic
arrangements of boron, carbon, and nitrogen atoms based on the relationship between electronic structures
and intensity of first 1 * peak in NEXAFS spectra.
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