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Ammonia Oxidation Catalyzed by Ruthenium Complexes with Redox-Active Ligands
('School of Engineering, The University of Tokyo, *TDK Corporation) OGeng Li,'
Takashi Inagaki,” Shun Suginome,' Yoshiaki Nishibayashi'

In recent years, ammonia has emerged as a promising energy carrier, attracting significant
attention for its potential applications in fuel cells. Substantial efforts have been devoted to the
development of catalytic ammonia oxidation into dinitrogen (N:) using transition metal
complexes. Our group previously reported catalytic ammonia oxidation using ruthenium
complexes with 2,2’-bipyridine-6,6’-dicarboxylate ligands'. Ruthenium complexes with
redox-active ligands are known to act as catalysts for reactions such as water oxidation” and
methanol oxidation®, suggesting their potential application in ammonia oxidation. In this study,
we newly synthesized ruthenium complexes with redox-active ligands and utilized them as
catalysts for electrochemical ammonia oxidation. Cyclic voltammetry of the ruthenium
complex in the presence of ammonia exhibited a catalytic current with an onset voltage of 0 V
vs Fc”". In addition, bulk electrolysis at 0.52 V vs Fc”* afforded up to 19 equivalents of N,
based on the catalyst with a Faradaic efficiency of 78% (Figure 1).
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