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Development of Ruthenium-Catalyzed Ammonia Oxidation under Electrochemical Conditions
(‘School of Engineering, The University of Tokyo, *National Institute of Advanced Industrial
Science and Technology, *Faculty of Pharmaceutical Sciences, Toho University) O XKaito
Kuroki', Hiroki Toda,' Shogo Kuriyama,' Ryoichi Kanega,2 Yuichiro Himeda,” Ken Sakata,’
Yoshiaki Nishibayashi'

For the direct use of ammonia as an energy carrier, catalytic ammonia oxidation reaction
into dinitrogen has attracted attention. Recently, we reported catalytic oxidative conversion of
ammonia into dinitrogen by using ruthenium complexes in the presence of oxidant and base
with ammonium salts as an ammonia source. Herein, we have successfully developed
ruthenium-catalyzed ammonia oxidation under electrochemical conditions with ammonia
solution as an ammonia source (Scheme 1). Bulk electrolysis of ammonia solution containing
the ruthenium catalyst afforded 90 equivalents of N> per the ruthenium atom with high faradaic
efficiency of 86%. Additionally, the catalytic activity was improved about twice by changing
the axial ligands from isoquinoline to phthalazine.
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