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Recently, we have found that a Pd-Ru cocatalyst-loaded Sr-doped NaTaO; (NaTaOj;:Sr)
photocatalyst evolves CH4 as an 8-electron reductant using water as an electron donor by
photocatalytic CO, reduction.” Here, it is required to investigate the reaction condition to
improve CHy4 formation activity and clarify the mechanism of CHs formation. In the present
study, we investigated the effect of CO; partial pressure on the photocatalytic CO, reduction
over a Pd-Ru/NaTaOs:Sr photocatalyst.

We performed the photocatalytic CO, reduction over a Pd-Ru/NaTaOs:Sr photocatalyst
under the various CO, partial pressures (3, 17, 33, 67, 100%, total 1 atm, Ar balance). The
photocatalytic activity of CO, reduction for CHs gradually decreased during light irradiation
under 33-100% CO, partial pressure. On the other hand, the stabler CH4 formation and high
CH4 formation activity were observed under 17% CO, pressure. The selectivity for CHy
formation was more than 10% under 17-100% CO pressure. Although the e/h* ratio was more
than 1 during light irradiation, it became almost unity after turning off the light, evolving a
large amount of O,. In conclusion, efficient photocatalytic CO; reduction to CH4 under low
partial CO; pressure over Pd-Ru/NaTaO;:Sr has been achieved.
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