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Multielectron reduction of CO2 by light and monitoring of isotope-labelled
species over alloy nanoparticle-ultrathin semiconductor hybrid surface
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Photocatalysts were found to selectivelﬁ synthesize methane, ethane,
propane, ethene, and propene from CO2 irradiated under light. The activity of photocatalytic methane
formation from CO2 reached 0.98 mmol/h/g(cat) using Ni(0)-Zr02 photocatalyst. On the other hand,
methane, ethane, and propane were selectively formed from CO2 while ethene and propene were
selectively formed from CO using Co(0)-Zr02 photocatalyst irradiated under light.

Surface 0 vacancy sites were closely related to these photocatalytic reduction pathway from C02. C02

adsorbed in M-shape neighboring to O vacancy site transformed into OCOH species, and then formed
COH species by the reaction with O vacancy site. The followin? photo-products were chosen by the
metallic Ni or Co surface previously reduced before photocatalytic tests. Ni(0) or Co (0) surface
controlled the multiple hydrogenation steps to selectively form each hydrocarbon product.
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Figure 1. 13CO; (2.3 kPa) H2 (21.7 kPa) 723K

Ni (10 wt %)-ZrO, (0.020 g)
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