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Development of an innovative next-generation nitrogen-fixing reaction using
visible light as renewable energy source

Nishibayashi, Yoshiaki
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We recently succeeded in developing a highly efficient method for the
catalytic synthesis of ammonia from nitrogen gas under very mild reaction conditions such as room
temperature and pressure, using water as a proton source (Nature, 2019). In this reaction, ammonia
is synthesized using the chemical energy possessed by samarium diiodide, which is used as a reducing

agent. In order to make this reaction system practical, it is necessary to achieve an ammonia
synthesis reaction that uses externally derived energy and converts this external energy into the
material energy, ammonia. In this research project, we have successfully developed the catalytic
ammonia synthesis from nitrogen gas using visible light as externally derived energy.
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Catalytic Nitrogen Fixation Using Visible Light Energy, Y. Ashida, Y. Onozuka
K. Arashiba, A. Konomi, H. Tanaka, S. Kuriyama, Y. Yamazaki, K. Yoshizawa, and Y.
Nature Communications, 13, 7263 (2022). [Top 25 Chemistry and
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