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Development of Function-Integrated Systems for Small Molecule Conversion (Graduate
School of Engineering, Osaka University, JST PRESTO) OMio Kondo

Development of catalysts for small-molecule conversion reactions has drawn tremendous
attention recently as one of solution to energy and environmental problems. In particular, the
catalysts that can produce sustainable fuels and chemicals from abundant sources are highly
desirable. Herein, we report the development of novel catalytic systems for small molecule
conversions based on the concept of function integration. First, we developed a function-
integrated system for water oxidation by incorporating catalytic centers and charge transporters
into one system. The obtained system exhibited excellent catalytic activity for electrochemical
water oxidation compared with relevant non-function-integrated systems. Second, the
integration of catalytic centers and reaction field afforded efficient catalytic system for CO»
reduction in aqueous media. Third, the construction of an efficient and robust catalytic system
for light-driven hydrogen evolution was achieved by integrating catalytic centers and
photosensitizing moieties. The details of the catalytic systems, their catalytic performance, and
reaction mechanism will be given in the presentation.
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