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Figure S1. Analysis of products for 13CO2 reduction over a Z-schematic photocatalyst system 

consisting of CuGaS2 and RGO-TiO2.

Catalyst: 0.2 (CuGaS2) and 0.4 (RGO-TiO2) g, reactant solution: 360 mL of water under 1 atm of 
13CO2 atmosphere, reactor: a gas flow system using an inner irradiation cell made of Pyrex, light 

source: a 400 W high-pressure mercury lamp. The elevated background for 12CO is due to N2 of an 

impurity in a carrier gas.
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Table S1 Effect of loading cocatalyst on CO2 reduction using water as an electron donor on 

CuGaS2-(RGO-TiO2) of a Z-scheme photocatalyst system.

Catalyst: 0.1 g each, reactant solution: 120 mL of water under 1 atm of CO2, reactor: a gas flow 

system using a top-irradiation cell made of Pyrex, light source: a 300 W Xe-lamp ( > 330 nm). 
Loading method: a) adsorption, b) photodeposition.
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Entry CO2-photocatalyst O2-photocatalyst Gas Activity / mol h−1 e−/h+

Cocatalyst Metal sulfide Metal oxide H2 O2 CO

1 None CuGaS2 RGO-TiO2 CO2 28.8 11.2 0.15 1.29

2 Pta) CuGaS2 RGO-TiO2 CO2 33.1 14.1 0.09 1.18

3 Rub) CuGaS2 RGO-TiO2 CO2 32.0 13.1 0.04 1.22

4 Rhb) CuGaS2 RGO-TiO2 CO2 17.7 6.9 0.04 1.29

5 Aga) CuGaS2 RGO-TiO2 CO2 17.2 4.4 0.11 1.97
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Figure S2. Diffuse reflectance spectra of (a) CuGaS2, (b) RGO(5 wt%)-incorporated TiO2 (rutile), 

and (c) pristine TiO2 (rutile).
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