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Photocatalytic Ammonia Production from Dinitrogen and Dihydrogen (Graduate School of
Engineering, The University of Tokyo) O Qiubo Wang, Yasuomi Yamazaki, Yoshiaki
Nishibayashi

Ammonia is an important chemical for industrial activities and a next-generation energy
carrier for a carbon-neutral society. Currently, ammonia is produced from dinitrogen and
dihydrogen using the Harber-Bosch process, which is the most atom-economical synthetic
process. However, the Harber-Bosch process consumes a large amount of energy; therefore,
new environmentally friendly methods for ammonia production from dinitrogen and
dihydrogen that can proceed under mild reaction conditions by utilizing renewable energy
(typically solar energy) have been desired.

To achieve visible-light-driven ammonia formation from dinitrogen and dihydrogen under
ambient reaction conditions, we have envisaged a combination system, which is constructed
with a molybdenum complex as an ammonia formation catalyst,' a diruthenium complex as a
dihydrogen oxidation catalyst,” and an iridium complex as a redox photosensitizer. The
photoreaction with the three complexes as catalysts afforded 1.3 equivalents of ammonia based
on the molybdenum complex, which was slightly larger than the stoichiometric amount.
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