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Figure S1. Transient photocurrent responses of TiO2, CdIn2S4 and 3% CIS/TiO2 composite at 0.1 V vs. Ag/AgCl.
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Figure S2. Nyquist plots of EIS measurements on TiO2, CdIn2S4 and 3% CIS/TiO2 composite.
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Figure S3. PL spectra of TiO2 and x% CIS/TiO2 composite.
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Figure S4. SPV of TiO2, CdIn2S4 and 3% CIS/TiO2 composite.
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[bookmark: _Hlk143203177]Figure S5. Production rates of CO and CH4 over 3% CIS/TiO2 composite under various reaction conditions. 
Supplementary Table S1. Performance comparison of TiO2-based, CdIn2S4-based and other similar photocatalysts for CO2 reduction.
	Photocatalysts
	Light source
	CO evolution rate
(µmol·g−1·h−1)
	CH4 evolution rate
(µmol·g−1·h−1)
	Reference

	CdIn2S4/TiO2
	300 W Xe lamp
	18.32
	1.03
	This work

	TiO2@ZnIn2S4
	300 W Xe lamp
	9.28
	4.26
	[1]

	ZnIn2S4/TiO2
	300 W Xe lamp
	—
	1.13
	[2]

	Cu/TiO2
	300 W Xe lamp
	1.65
	—
	[3]

	TiO2/C3N4/Ti3C2
	350 W Xe lamp
	4.39
	1.20
	[4]

	WO3/TiO2/
Cu2ZnSnS4
	Xe lamp (λ >420nm)
	15.37
	1.69
	[5]

	WO3 QDs/CdIn2S4
	300 W Xe lamp
(λ >420nm)
	8.20
	1.60
	[6]

	Ce/Zr-UiO-66-NH2 /CdIn2S4
	300 W Xe lamp
	6.01
	1.23
	[7]

	In2O3/In2S3
	300 W Xe lamp
	12.22
	      —
	[8]

	CdWO4/CdS
	300 W Xe lamp
	4.16
	      0.35
	[9]

	CdS/WO3
	300 W Xe lamp (λ >420nm)
	—
	1.02
	[10]



Supplementary References
1. Wang L B, Cheng B, Zhang L Y, Yu J G. In situ irradiated XPS investigation on S-scheme TiO2@ZnIn2S4 photocatalyst for efficient photocatalytic CO2 reduction. Small, 2021, 17(41): 2103447
2. Yang G, Chen D M, Ding H, Feng J J, Zhang J Z, Zhu Y F, Hamid S, Bahnemann D W. Well-designed 3D ZnIn2S4 nanosheets/TiO2 nanobelts as direct Z-scheme photocatalysts for CO2 photoreduction into renewable hydrocarbon fuel with high efficiency. Applied Catalysis B: Environmental, 2017, 219: 611-618
3. Jiang Z Y, Sun W, Miao W K, Yuan Z M, Yang G H, Kong F G, Yan T J, Chen J C, Huang B B, An C H, Ozin G A. Living atomically dispersed Cu ultrathin TiO2 nanosheet CO2 reduction photocatalyst. Advanced Science, 2019, 6(15): 1900289
4. He F, Zhu B C, Cheng B, Yu J G, Ho W K, Macyk W. 2D/2D/0D TiO2/C3N4/Ti3C2 MXene composite S-scheme photocatalyst with enhanced CO2 reduction activity. Applied Catalysis B: Environmental, 2020, 272: 119006
5. Raza A, Shen H L, Haidry A A, Sun L H, Liu R, Cui S C. Studies of Z-scheme WO3-TiO2/Cu2ZnSnS4 ternary nanocomposite with enhanced CO2 photoreduction under visible light irradiation. Journal of CO2 Utilization, 2020, 37: 260-271
6. Zhang Z Z, Cao Y X, Zhang F H, Li W J, Li Y L, Yu H, Wang M Y, Yu H B. Tungsten oxide quantum dots deposited onto ultrathin CdIn2S4 nanosheets for efficient S-scheme photocatalytic CO2 reduction via cascade charge transfer. Chemical Engineering Journal, 2022, 428: 131218
7. Li S M, Li H, Wang Y A, Liang Q, Zhou M, Guo D F, Li Z Y. Mixed-valence bimetallic Ce/Zr-NH2-UiO-66 modified with CdIn2S4 to form S-scheme heterojunction for boosting photocatalytic CO2 reduction. Separation and Purification Technology, 2024, 333: 125994
8. Yang J M, Zhu X W, Yu Q, He M Q, Zhang W, Mo Z, Yuan J J, She Y B, Xu H, Li H M. Multidimensional In2O3/In2S3 heterojunction with lattice distortion for CO2 photoconversion. Chinese Journal of Catalysis, 2022, 43(5): 1286-1294
9. Li Y Y, Wei Z H, Fan J B, Li Z J, Yao H C. Photocatalytic CO2 reduction activity of Z-scheme CdS/CdWO4 catalysts constructed by surface charge directed selective deposition of CdS. Applied Surface Science, 2019, 483: 442-452
10. Jin J, Yu J G, Guo D P, Cui C, Ho W K. A hierarchical Z-scheme CdS-WO3 photocatalyst with enhanced CO2 reduction activity. Small, 2015, 11(39): 5262-5271
2

image4.tiff
— Ti02

0 8 | — Cdlnzs4
E 3% CIS/TiO,
2 0.6F
1]
8
S 0.4}
(=}
S
= 0.2

01)(/\\\\\-

300 350 400 450 500 550 600
Wavelength / nm




image5.tiff
=20
= Il COo
—
) I CHy
216}
£
=
N’
s12F
e
=
=
=
z 8
7]
<
=1)]
S 4 5
8
N
-
é 0 None None  None Trace
\
atalys ak 4 COy {CO»
w'\t\\o\“c wd Witho¥ AT ‘mstead° of o

\‘ei\cc‘““





image1.tiff
3% CIS/TiO,

—TiO,
— CdIn,S,

< o o < (o] <

AM w.yn) / AJISUIP JUdLINd0I0Y 4

200

150

100

50

Time /s




image2.tiff
200000

150000

50000

9
99

P
0 2

o TiO,
> 3% CIS/TIO,
° CdIIIzS4

°

0

40000
7' Q

20000

60000 80000




image3.tiff
Intensity / a.u.

—TiO,

2% CIS/TiO,
3% CIS/TiO,
4% CIS/TiO,
5% CIS/TiO,

300

350

400 450 500 550 600
Wavelength / nm




