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Supplementary Figures
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Fig. S1 Flow chart of reaction device.
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Fig. S2 Thermogravimetry graph of TEOA in nitrogen atmosphere.
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Fig. S3 Thermogravimetry graph of Cu,In,S in nitrogen atmosphere.
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Fig. S4 Evolution of C,H, yield over time for different samples.
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Fig. S5 Evolution of CO yield over time for different samples.
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Fig. S6 XRD pattern of CulnS, sample before and after reaction.
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Fig. S7 XPS spectra before and after reaction for CulnS, sample: Cu 2p.
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Fig. S8 XPS spectra before and after reaction for CulnS, sample: In 3d.
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Fig. S9 XPS spectra before and after reaction for CulnS, sample: S 2p.
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Fig. S10 UV-Vis absorption spectra of the CuIn,S.



Supplementary tables

Table S1 EDS mapping of the CulnS, sample.

Element Atomic percent (%)
Cu 29.44
In 22.25
S 45.96
C 2.35
Total 100.00

Table S2 ICP-MS measurement of the CulnS, sample.

Elements of the Sample element
Sample Quality m(g)
test content(W)
Cu 35.40%
CulnS, 0.01
In 31.30%

Table S3 Decomposition products of TEOA at 130 °C in nitrogen atmosphere.

Sample C,;Hy/pmol g! h! CO/pmol g1 h!

TEOA - -




Table S4 Performance comparison of CulnS, and recently reported photothermal
catalysts for C,H,4 production

C2H4
. . production C,H,
Catalyst Reaction system Light source Ref.
rate (umol g sel.%
1h -1)
This
CulnS, CO,+H,0 300 W Xe lamp 45.7 79.7%
work
CuOx@p-ZnO CO,+H,0 300 W Xe lamp 223 32% !
450 W Xe lamp
with UV cut-off
CuGas, CO,+H, filter (KG-2 filter 20.1 77.2% 2
and CGA-400
filter)
CulnP,S¢ CO,+H,0 300 W Xe lamp 20.89 56.4% 3
BPQD - WO; CO,+H,0 300 W Xe lamp 11.0 13.5% 4
WO3.X C02+H20 300 W Xe lamp 1.3 34% 3
300 W Xe lamp
Sv-CAS@ZIF-8  CO#+H,0 witha 0.8 12.8% 6
v i 2 420 nm cut-off ’ o
filter
CuACS/PCN CO,+H,0 300 W Xe lamp 10.17 53.2% 7
. 300 W Xe lamp
Co-doped NiS, .
CO,+H,0 with a AM1.5G 2.5 74.3% 8

atomic layers
Y filter

WOTe CO,+H,0 300 W Xe lamp 29.5 80% o




Table S5 Photothermal catalytic CO, reduction performance in nitrogen and carbon

dioxide atmospheres at 130 °C

Sample C,H,/pmol g1 h! CO/pmol g! h!
CulnS,+TEOA (N») 3.8 2.9
CulnS,+TEOA (CO,) 26.2 25.7
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