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Visible-Light-Driven Photocatalytic Nitrogen Fixation with High Efficiencies (Graduate
School of Engineering, The University of Tokyo) O Takahiro Kubo, Yasuomi Yamazaki,
Yoshiaki Nishibayashi

In recent years, ammonia has attracted attention as a new energy carrier and the development
of a green synthesis method for ammonia is desired to build a sustainable society. Quite recently,
we have developed visible-light-driven uphill-type ammonia production. Ammonia was
produced photocatalytically under ambient conditions and visible-light irradiation using
molybdenum complexes bearing PCP-type pincer ligands as catalysts, an iridium complex as
a photosensitizer, and dihydroacridine as a hydrogen atom donor. In this reaction system, the
quantum yield of the catalytic reaction is only 0.6%. Therefore, further improvement in the
reaction efficiency is required. As an extensive study, we have newly investigated catalytic
ammonia production using the molybdenum complexes and iridium complexes bearing
electron-donating and -withdrawing groups on the bipyridine and phenylpyridine ligands. As a
result, to obtain higher quantum yields, it is critical to reduce the internal filter effect by
molybdenum complexes and to use iridium complexes having a strong reducing power for
promoting the reduction of molybdenum complexes.
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