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Fig. S1 The XRD patterns of (a) CdIn,S4 and CoOOH/CdIn,S4, (b) CoOOH.
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Fig. S2 TEM image of CdIn,S, and CoOOH/CdIn,S,.
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Fig. S3 XPS data collected from the CoOOH/CdIn,S, sample.
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Fig. S4 (a) LSV curves of CdIn,S,, CoOOH/CdIn,S4-30, CoOOH/CdIn,S4-45 and CoOOH/CdIn,S4-60 photoanode in benzyl

alcohol aqueous electrolyte under AM 1.5 G irradiation; (b) Yield plots of CdIn,S4, CoOOH/CdIn,S4-30, CoOOH/CdIn,Sy-

45 and CoOOH/CdIn,S4-60 photoanode for the production of benzaldehyde in benzyl alcohol aqueous electrolyte.
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Table S1 Yield and selectivity of photoanodes for the production of benzaldehyde and benzoic acid in benzyl alcohol aqueous

electrolyte during 4 h of reaction.

Photoanode Benzaldehyde Benzoic acid Selectivity for
(umol cm2) (umol cm2) benzaldehyde
CdIn,Sy 14.28 7.49 65.59%
CoOOH/CdIn,S4-30 20.14 9.87 67.11%
CoOOH/CdIn,S4-45 53.28 0.46 99.14%
CoOOH/CdIn,S,-60 34.04 11.18 75.28%
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Fig. S5 UV-vis light absorption spectra of CdIn,S, and CoOOH/CdIn,S, film.
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Table S2 The fitted results for the EIS shown in Fig. 3c.

Rg CPE, CPE,
NV > >
R, R,
Sample R(Q) CPE,-T CPE;-P  R\(Q) CPE,-T CPE,-P Ry(Q)
CdIn,S, 24.39 1.47x10 0.51 538.10  2.56x10° 0.91 8259
CoOOH /Cd,In,S, 23.11 1.53x10 0.52 12550  3.50x10° 0.72 1929
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Fig. S6 SEM, XRD and XPS for Cu,O film on Ni foam.
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Table S3 The products in reported tandem PEC cells with Cu,O cathode for CO, reduction.

Product Photoanode Photocathode External Reference
bias or not

C,HsOH CoOOH/CdIn,S, Cu,0 no This work

HCOOH T1/NtTiO,/CuO Cu,O/GDL no ChemSusChem.,
2019, 12, 4274.

CO Si Ag yes Nat Commun., 2022,
13, 7111.

CO, H, IrO,/a-Si CoPc/CNT-C- no Adv. Energy Mater.,

CsFAPD(IBr); 2020, 10, 2002105.

CO, H, CH;NH;PbI; ZnO@ZnTe@CdTe-Au no ACS Nano., 2016, 10,
6980.

HCOOH NiOOH/a-Fe,05 Bi/GaN/Si yes Nat Commun., 2023,
14, 1013.

HCOOH mTiO, mITO no Nat Synth., 2022, 1,
77.

HCOOH PVK|[IOTiO,FDH BiVO, no Joule., 2021, 5, 2771.

CO, HCOOH BiVO, Cu-In yes Chem. Eng. J., 2019,
355, 1.

C,HsOH, C,H, Si Cu yes Nat Commun., 2022,
13, 7111.

CH;0H, TNT Pt/GA/CF yes Chem. Eng. J., 2017,

CH;0H, 322,22,

C,Hs0OH,

CH;COOH,
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Fig. S7 XPS spectra of CoOOH/CdIn,S, photoanode before and after 4 h of testing.
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