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Highly Efficient Solar-to-CO Conversion by Coupling Silicon Photovoltaics with CO, Gas
Diffusion Electrolyzer using Mn(I) Complex and B-FeOOH Catalysts (! Toyota Central R&D
Labs., Inc.) Keita Sekizawa,'! Shunsuke Sato,! Tomiko M. Suzuki,' and Takeshi Morikawa'

Solar-driven CO; electrolysis coupling solar cells with CO; electrolysis system is expected
to contribute to carbon neutrality. However, the highly efficient solar-driven CO- electrolysis
system reported previously uses precious metal catalysts for CO, electrolysis and requires
expensive III-V semiconductors solar cells due to their high overvoltage. In this study, we
aimed to drive CO» electrolysis at low potential by introducing molecular metal complex
catalysts composed of Earth-abundant elements into a gas diffusion flow reactor. As a result,
the electrochemical reactor with Mn complexes succeeded in converting CO, to CO with 94%
selectivity at an extremely low cell voltage of 1.35 V. This CO; electrolysis reactor combined
with silicon solar cells has realized highly efficient solar-driven CO; electrolysis.
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