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Development of nitrogen reduction and ammonia oxidation for nitrogen cycling
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The purpose of this study was to develop electrochemical nitrogen

reduction and ammonia oxidation catalysts in the intermediate and low temperature range (25 to 300

). Screening of the catalysts by semi-empirical molecular orbital calculations led to the
conclusion that Fe/N/C compounds are promising candidates for nitrogen reduction, and a catalyst
with a structure close to that of a model catalyst was actually prepared, which was found to be
capable of reducing nitrogen. We also demonstrated the nitrogen reduction ability of amorphous metal
nanoparticle-supported TiO2 catalysts. Electrochemical nitrogen reduction using Au/Ti02 catalysts
in the intermediate temperature range showed that the energy conversion efficiency was high around
175 . Pt shell-Cubic Ir nanoparticle core supported on carbon catalysts reduced the overvoltage in
ammonia oxidation at 25
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