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Advances in Solar-driven CO; Reduction Reaction Systems Utilizing Combinations of
Molecular Catalysts and Semiconductors (7oyota Central R&D Labs., Inc.) Takeshi Morikawa

An artificial photosynthetic reaction, which is solar-driven carbon dioxide (CO;) reduction
using water (H>O) as an electron donor and proton source, to produce high-value carbon
compounds is expected to contribute to a carbon-neutral society in the future. This is also
regarded as a technology to create light energy carriers based on CO,. Our main approach is
developing photosystems composed of metal complex molecular catalysts for CO» reduction
reaction and semiconductor materials for light absorption and charge separation. For H,O
oxidation, semiconductor photocatalysts and inorganic compounds are used. Three typical
approaches, (1) photocatalysts, (2) photoelectrodes, and (3) solar-powered electrolyzers
(combination of solar cells and electrodes) will be introduced (Figure 1).
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