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Visible light reduction of carbon dioxide in water catalyzed by biologically relevant metal
complexes (‘Faculty of Engineering, Kyushu University, *Graduate School of Engineering,
Kyushu University) OMinoru Hayakawa,' Kaito Sasaki,” Yu Hoshino? Hisashi Shimakoshi’

In this study, we developed an environmentally benign catalytic system for CO, reduction in
water by visible light using vitamin B, and its derivatives (hydroxycobalamin), which are
biologically relevant metal complexes, and protoporphyrin cobalt complexes as CO» reduction
catalysts, in combination with an appropriate photosensitizer. As photosensitizers, ruthenium
complexes ([Ru(bpy);]Cl») and rose bengal were used as homogeneous catalysts, and
magnesium-modified titanium dioxide was used as a heterogeneous photosensitizer. The results
showed that CO was formed at TON 136 in the protoporphyrin cobalt complex system and at
TON 59 in the hydroxycobalamin system after 4 hours of visible light irradiation (>420 nm) in
the system using [Ru(bpy);]Cl. In the talk, a comparison of the various cobalt complexes and
photosensitizers will be presented.
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