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Photoreduction of carbon dioxide using porous glass nanocavity under ambient
condition
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To realize a renewable energy society, it is necessary to develop artificial
photosynthesis that converts carbon dioxide and hydrogen ions into formic acid and hydrogen as fuel
sources. In this study, by introducing a photoreaction system consisting of a photosensitizer, an

electron transfer agent, and an enzyme into a glass plate with pores of nm-order (porous glass
plate), we have developed, clarified the mechanism of, and improved a device that can produce formic
acid from carbon dioxide by creating oxygen-free nanospaces with light even under atmospheric
conditions. We reported that the energy from the light-harvesting antenna to the photosystem | that
is useful as a photosensitizer, occurs with 95% efficiency. To control a wavelength of absorbance of
a protein, we elucidated the mechanism bx which the absorption wavelength of bacteriorhodopsin,
whose absorption wavelength varies in a photoreaction.
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