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Fig.S1. SEM image and EDX mapping of PbBr-MOF
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Fig. S2. Crystallographic view of (a) a single net of PbBr-MOF, (b) Coordination
environment of the Pb(ll) atom, (c) single [Pb,Brs]*.
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Fig. S3. Photographs of (a) PbBr-MOF and Pb-MOF, (b) PbBr-MOF and CsPbBr;@Pb-MOF under
daylight and UV light (365 nm).
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Fig. S4. PXRD pattern of CsPbBrs.
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Fig. S5. PXRD pattern of PbBr-MOF and Pb-MOF.
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Fig. S7. SEM image and EDX mapping of Pb-MOF.
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Fig. S8. PXRD patterns of (a)PbBr-MOF and (b) Pb-MOF after water immersion.



Fig. S9. Water contact angles of Pb-MOF.
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Fig. S10. PXRD pattern of Pb-MOF and general Pb-MOF.
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Fig. S11. (a) TEM image and particle size distributions of CsPbBrs.
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Fig. S12. Pore size distributions based on density-functional theory (DFT) analysis of Pb-MOF and
general Pb-MOF.
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Fig. S13. Pore size distributions based on density-functional theory (DFT) analysis of Pb-MOF and
CsPbBr;@Pb-MOF-2.

Fig. S14. TEM image of (a) Pb-MOF and (b) general Pb-MOF.
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Fig. S15. Schematic showing the conversion of microporous MOFs into corresponding

hierarchically porous structures based on the structural transformation.
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Fig. S16. Photographs of CsPbBrs@Pb-MOF-2 in water under 365 nm UV light.

Fig. S17. Water contact angles of CsPbBr;@Pb-MOF-2.
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Fig. S18 PXRD pattern of CsPbBr;@Pb-MOF-2 (a) after 49 days immersion in water and (b)
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Fig. S19 (a) PXRD pattern of CsPbBr;@Pb-MOF-WOV. (b) Electron paramagnetic resonance
spectra of CsPbBr;@Pb-MOF-WOV.
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Fig. S20. Schematic of experimental set-up for photocatalytic CO, reduction with the assistance

of Hzo
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Fig. S21. The proposed photocatalytic reaction mechanism on the CsPbBrs@Pb-MOF system for

high selective.
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Fig.522 Mass spectra of photocatalytic products generated in the atmosphere of CO, and H,80
on CsPbBr;@Pb-MOF.
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Fig.23 Schematic representation of the reduction of CO, to CO. where “*” represents the
corresponding adsorption sites on the surface of the photocatalyst.
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Fig.24 Schematic representation of the reduction of CO, to CO. where “*” represents the
corresponding adsorption sites on the surface of the photocatalyst.
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Fig. S25. PXRD pattern of CsPbBrs@Pb-MOF-2 after 48h photocatalytic reduction CO, reaction
cycles.
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Fig. S27. XPS of CsPbBrs@Pb-MOF-2 before and after 48h photocatalytic reduction CO, reaction

cycles.
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Fig. S28. UV-vis diffuse reflectance spectra of CsPbBr;@Pb-MOF-2 before and after 48h

photocatalytic reduction CO, reaction cycles.

Table S1. Time-resolved PL decay parameters of different samples under 365 nm excitation. The
two-exponential decay curves were fitted using a non-linear least-squares method with a two-

component decay law. The average lifetime (t,,) was then determined using the equation:

Sample Ti(ns) A, T,(ns) A, X? Tav(ns)
CsPbBr; 19.50 15.59 81.57 11.95 1.089 66.8
(23.8%) (76.2%)
CsPbBr;@Pb- 3.82 356.1 22.16 52.46 1.019 12.3
MOF-2 (53.9%) (46.1%)

i=n i=n
_ 2
T= E At/ E A,
i=1 i=1



Table S2. CO of selectivity of photocatalysts.

Photocatalyst EI)O (umol g H, (umol g1)  Selectivity(%)
CsPbBr;@Pb-MOF-1 352.3 n.d. 100
CsPbBr;@Pb-MOF-2 1284 10.1 99.2
CsPbBr;@Pb-MOF-3 1066 8.7 99.2
CsPbBr;@Pb-MOF-

WOV 221 22.7 90
CsPbBr; 149 20.3 88
Pb-MOF n.d. n.d.

Reaction conditions: Photocatalyst (10 mg), reductant (H,0, 100 uL), CO, (1 atm), A> 420 nm, 12
hours reaction time; n.d. = Not detectable; Selectivety= (n (CO))/(n (CO+H,))*100%, where n (CO)

was the amount of CO (mol g1).

Table S3. Summary of perovskite-based photocatalysts for CO, reduction in gas-solid phase and
liquid-solid phase.

Photocatalyst z:ﬁd;::i h1) Reaction agent Light source Ref
CsPbBr;@Pb-MOF CO (107) H,0 300W Xe-lamp (A>420 nm) This work
CsPbBr;@ZIF-8 CO (0.505) CH,(1.811) H,0 100W Xe-lamp (AM, 1.5G) 1
CsPbBr;@ZIF-67 CO (0.767) CH,(3.512) H,0 100W Xe-lamp (AM, 1.5G) 1
CsPbBrs/MIL-100(Fe) €O (20.4) H,0 300W Xe-lamp 2
CsPbBr3sNC/BZNW/MRGO CO (0.58) CH,4 (6.29) H,0 150W Xe-lamp (A>420 nm) 3
a-Fe,03/AmineRGO/CsPbBr; CO (2.36) CH4(9.45) H,0 150W Xe-lamp (AM, 1.5G) 4
CsPbBr3/Pd-NS CO (1.92) CH4(3.47) H,0 150W Xe-lamp (A>420 nm) 5
CsPbBrs-Glycine CO (27.7) H,0 300W Xe-lamp (A>400 nm) 6
CsPbBry-GO-1.5 CH, (18.6) H,0 500W Xe-lamp (A>400 nm) 7
Pb-rich Ni: CsPbCl; CO (169.37) H,0 300W Xe-lamp (AM, 1.5G) 8
CsPbBr; QDs@Ui0-66 (NH,) CO (8.21) CH4(0.26) H,0 /Ethyl acetate 300W Xe-lamp (A>420 nm) 9
MAPbI;@PCN-221(Fe0.2) CO (4.16) CH, (13) H,0 /Ethyl acetate  300W Xe-lamp (A>400 nm) 10
MAPbI;@PCN-221(Fe) CO (14.16) CH4(6.24) H,0 /Ethyl acetate 300W Xe-lamp (A>400 nm) 10
MF/CPB-NWs CO (81) H,0 /Ethyl acetate 300W Xe-lamp (A>420 nm) 11
CsPbBr3/BIF-122-Co CO (0.005) CH,4(0.005) H,0 /Ethyl acetate 300W Xe-lamp (A>420 nm) 12
CPB@Cu-TCPP-20 CO (71.11) CH4(0.82) Acetonitrile 300W Xe-lamp (A>420 nm) 13
CsPbBrs@g-CsN,-NH, CO (148.9) H,0 /Ethyl acetate 300W Xe-lamp (A>420 nm) 14
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