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Figure S2. TEM micrographs of (a) RGO, (b) Cu-RGO and (c) DP-Cu-RGO.
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Figure S3. EDX mapping shows Cs, Ag, Bi, Br, Cuand C uniformly dispersed in the DP-Cu-RGO
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Figure S4. (a) Tauc plot to determine the optical band gap of Cs,AgBiBrs (DP) and (b) UV-Vis DRS
spectra of RGO and Cu-RGO samples with different Cu loading of 1, 3,5, 7 and 10 wt%.
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Figure S5. (a-b) Survey, (c) Cs 3d, and (d) Br 3d XPS spectra of DP and DP-Cu-RGO.

Table S1. Emission decay fitting parameters of DP and DP-Cu-RGO

T1 Aq T A, T3 Az Tav

(ns) (%) (ns) (%) (ns) (%) (ns)

DP 02 923 24 13 198 64 15
DP-Cu-RGO 01 995 08 02 123 03 0.2
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Figure S6. XRD patterns of Cs;AgBiBrs (DP) heated at 100 and 300°C in ambient conditions.
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Figure S7. XRD of CsxAgBiBrs before and after exposing to ambient conditions (air with 60-70 %
relative humidity).
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Figure S8. XRD of the as-prepared DP-Cu-RGO before and after exposing to natural environmental
conditions (air with 60-70 % relative humidity).
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Figure S9. UV-Vis DRS spectra of Cs,AgBiBrs and CsPbBrs.
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Figure S10. (a) CO, CH4 and H» photocatalytic production of DP-Cu-RGO (1 wt% Cu-RGO)
composites with different Cu wt% content in Cu-RGO, from 1 to 10%wt.
(b-c) CO, CH4 and H; production during control experiments using (b) Cs:AgBiBrsand (¢) DP-Cu-
RGO.
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Figure S11. 3CO, isotope labelling experiment; m/z = 17 of *CO, observed in the GCMS analysis
during photocatalytic 13CO2 reduction on DP-Cu-RGO under 1 sun irradiation.
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Figure S12. Reusability experiments for three successive runs of Cs,AgBiBrs. CO, CH4 and H,
production.
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Figure 13. XRD of photocatalysts before and after 3 cycles of photocatalysis. a) DP. b) DP-Cu-RGO.

Figure S14. TEM micrographs of DP-Cu-RGO before (a) and after (b) 3 cycles of CO, photocatalytic

reduction.
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Table S2. Comparison of photocatalytic performance of DP-Cu-RGO nanocomposite for the

reduction of CO; with various inorganic photocatalysts reported in the literature.

Material Experimental Light Gas Production AQE Ref.
conditions source / nmol g h! | %
ZrOCo"™~1IrO4 SBA- CO; and water 355 nm UV CO (1.74) 0.001 !
15 wafer vapor light (355 nm)
Cu,O/RuOy 1 bar CO; and 150 W Xe CO (0.32) - 2
0.7M aqueous
N8.2803
Cu'grafted Nb3Os CO;and 0.5 M Hg Xe CO (0.72) - 3
nanosheets aqueous KHCO;
Cu,O-SrTiO3 COand 0.5 M Hg—Xe CO (0.35) - 4
aqueous KHCO3
Cu-PbS-QDs/TiO, CO; and water 300 W Xe CO (0.82) - 5
CH4(0.58)
C2Hs(0.31)
In,03-«(OH)y CO; and water 1000 W CO(1.2) - 6
Nanocrystals vapor Hortilux Blue
metal halide
CulnS,/TiO, 1 bar CO,, water 350 Xe Lamp CH4(2.5) - 7
vapour CH30H (0.86)
P25(TiO,)—-CoAl- 1 bar CO; and 300 W Xe CO (2.21) 0.10 8
LDH water (365 nm)
0.03
(475 nm)
rGO/g-C3Ny CO; and water 15W CH4 (14) 0.56 9
(420 nm)
Co-porphyrin/g-C3N4 80 kPa CO, 300 W Xe CO (17) 0.80 10
TEOA and MeCN (420 nm)
solution
CsPbBr; quantum CO; and Ethyl 100W Xe CO (4.3) - 1
dots Acetate solution CHa4 (1.5)
CsPbBr;-GO CO; and Ethyl 100W Xe CO (4.8) - 12
Acetate solution CH4 (2.46)
CsPbBr;—ZIF-8 CO,, water vapour 100W Xe CH,4 (3.43) 0.035 13
CsPbBr;—Porous g- acetonitrile 300 W Xe CO (149) - 14
C3Ny solution
CsPbBr;—Fe- CO; and ethyl 300 W Xe CO (4.16) - 15
basedMOFs acetate or (1 Sun) CHs4 (13.0, 66%)
acetonitrile
CsPbBr;—ZnO CO,, water vapour 150 W Xe CH,4 (6.29, - 16
nanowire— 96.7%)
macroporous RGO
DP-Cu-RGO 1 bar CO; and 60- 300 W Xe 10.7 (CH4, 93 %) 0.89 This work
65 % rel. humidity (1 Sun) (590 nm)
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