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We have reported efficient photocatalytic CO, reduction using water as an electron donor
under UV light irradiation over a Ag/NaTaOs:Sr photocatalyst.” However, the obtained product
of the CO; reduction was limited to a two-electron reduction product such as CO. Therefore, it
is challenging to demonstrate CO; reduction to form CHs of an eight-electron reduction product
using water as an electron donor as an artificial photosynthesis. In the present study, we
developed a new cocatalyst for photocatalytic CO, reduction to form CH4 using water as an
electron donor over a NaTaOs:Sr photocatalyst.

Photocatalytic CO, reduction was carried out using a cocatalyst-loaded NaTaOs:Sr
photocatalyst in an aqueous solution under VU light irradiation. Bare NaTaOs:Sr without
cocatalyst split water into H» and O, stoichiometrically, but was not active for CO; reduction.
On the other hand, Rh and Ru cocatalyst-loaded NaTaOs:Sr reduced CO- to CH4 in addition to
water splitting to produce H, and O, under UV irradiation. No CH4 was obtained under not
CO; but Ar flow condition. Thus, we successfully demonstrated photocatalytic CO» reduction
to form CH4 using water as an electron donor under UV light irradiation over a Rh and Ru
cocatalyst-loaded NaTaOs:Sr photocatalyst.
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