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Scheme S1. Schematic illustrations of BiOClI crystals simulated by VESTA.



Fig. S1. (a) SEM images, (b) HRTEM image of BiOCI-OV.
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Fig. S3. SEM images of C-Au-BiOCI-OV.
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Fig. S4. XPS survey spectra of BiIOCI-OV, 0.25% Au-BiOCI-OV and C-Au-BiOCI-OV.
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Fig. S5. In-situ FTIR spectra of Au-BiOCI-OV over CO, + H,O in the dark for 0, 30, 300 s.
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Fig. S6. The recyclability test of the C-Au-BiOCI-OV photocatalyst under light irradiation.
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Table S1. Comparison of the photocatalytic CO, reduction rates of BiOX-based photocatalysts

without sacrificial agent.

Photocatalysts Light CO (umolh'g 1) CH,4 (umolhig-1) Ref.
source

BiOI 300W Xe 0.70 0.27 !
lamp

BiOCl 500W  Xe 1.01 0.15 2
lamp

BiOBr 300W Xe 1.68 0.16 3
lamp

BisOsBr, 300W Xe 2.74 2.04 3
lamp

BiOI 300W  Xe 0.51 0.18 3
lamp

Bi5SO71 300 W Xe 1.73 0.18 4
lamp

g-C;3N4/BiOI 300 W Xe 4.86 0.18 >
lamp

g-C3N4/BiOI/RGO 300 W Xe 2.731 / 6
lamp

g-C3N4/BiOBr 300 W Xe 2.49 0.47 7
lamp

ultrathin BiOBr 300 W Xe 2.67 0.16 8




lamp

Bi204/BiOBr 300 W Xe 2.60 1.85 ?
lamp

g-C3N4/BiOl 300 W Xe 345 0.16 10
lamp

0.25% Aw/ BiOCI-OV 300 W Xe 3.46 1.39 This
lamp work

Table S2. Lifetime fitted from TRPL spectra of BiOCI-OV, C-Au- BiOCI-OV and 0.25% Au-

BiOCI-OV.

Samples 7l (ns) Al (%) 12 (ns) A2 (%) (1) (ns)
BiOCI-OV 0.43 42.17% 1.43 57.83% 1.01

C-Au- BiOCI-OV 0.59 61.83% 2.87 38.17% 1.46

0.25%Au- BiOCI-OV 0.88 65.06% 5.32 34.94% 2.43

References

1. C. Ding, L. Ye, Q. Zhao, Z. Zhong, K. Liu, H. Xie, K. Bao, X. Zhang and Z. Huang, Journal of CO,

10.

Utilization, 2016, 14, 135-142.

L. Zhang, W. Wang, D. Jiang, E. Gao and S. Sun, Nano Research, 2015, 8, 821-831.

L. Ye, X. Jin, C. Liu, C. Ding, H. Xie, K. H. Chu and P. K. Wong, Appl. Catal. B, 2016, 187, 281-
290.

C. Ding, L. Ye, Q. Zhao, Z. Zhong, K. Liu, H. Xie, K. Bao, X. Zhang and Z. Huang, Journal of CO,
Utilization, 2016, 14, 135-142.

J.-C. Wang, H.-C. Yao, Z.-Y. Fan, L. Zhang, J.-S. Wang, S.-Q. Zang and Z.-J. Li, ACS Appl. Mater.
Interfaces, 2016, 8, 3765-3775.

X. Hu, J. Hu, Q. Peng, X. Ma, S. Dong and H. Wang, Mater. Res. Bull., 2020, 122, 110682.

Y. Bai, T. Chen, P. Wang, L. Wang, L. Ye, X. Shi and W. Bai, Sol. Energy Mater. Sol. Cells, 2016,
157, 406-414.

L. Ye, X. Jin, C. Liu, C. Ding, H. Xie, K. H. Chu and P. K. Wong, Appl. Catal. B, 2016, 187, 281-
290.

D. Wu, L. Ye, S. Yue, B. Wang, W. Wang, H. Y. Yip and P. K. Wong, J. Phys. Chem. C, 2016, 120,
7715-7727.

J. C. Wang, H. C. Yao, Z. Y. Fan, L. Zhang, J. S. Wang, S. Q. Zang and Z. J. Li, ACS Appl. Mater.
Interfaces, 2016, 8, 3765-3775.






