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Figure S1. XRD pattern of In-MIL-68.



Figure S2. (a, b) FE-SEM images of In-MIL-68.
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Figure S3. TGA curve of In-MIL-68 in air atmosphere with a heating rate of 5 °C

min-!,



Figure S4. (a-d) SEM images of PCMT@In,0; with well-defined open ends after

calcination.
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Figure S5. The corresponding XRD patterns of different samples.
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Figure S6. The corresponding XRD patterns of PCMT@]In,05/ZIS before and after

photocatalytic CO, reduction test.
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Figure S7. (a, b, ¢c) TEM and (d) HRTEM image of PCMT@In,05.
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Figure S8. STEM-EDX elemental mapping for PCMT@In,0;
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Figure S9. More HRTEM observation of the presence for PCMT@In,05/ZIS.
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Figure S10. The corresponding STEM-EDX elemental mapping for

PCMT@In,05/ZIS
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Figure S11. SEM and TEM images of PCMT@In,05/ZIS after photocatalytic CO,

conversion tests
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Figure S12. High-resolution spectra of (a) C 1s, (b) O 1s, (¢) Zn 2p? (d) S 2p and (¢)

In 3d° of PCMT@In,05/ZIS; (f) full XPS spectrum of different samples.

The In 3d high resolution XPS spectrum shows two peaks at 445.1 eV (In 3d 55) and
452.8 eV (In 3d 35), corresponding to In3*. In the high resolution XPS spectrum of O
Is (Figure S12c), the two peaks centered at 529.6 and 532.3 eV are attributed to the
oxygen in In-O-In (Opyiee) and the oxygen defects in metal oxide support (Ogefect),
respectively. The Zn 2p XPS spectrum splits into 2p;, (1022.2 eV) and 2p 1, (1045.2
eV) peaks, consistent with the values for Zn?*. The S 2p;», peak at 161.7 eV is
ascribed to S coordinated to Zn and In in ZnIn,S,4. All the results indicate the chemical

states of elements in PCMT@In,03/ZIS heterostructures are In®*, 0%, Zn?>*, and S*.
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Figure S13. High-resolution spectra of (a) C 1s, (b) In 3d>, (c) O 1s, (d) Zn 2p3, (¢) S

2p, and (f) full XPS spectrum of PCMT@In,05/ZIS samples after photocatalytic CO,

conversion tests.
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Figure S14. (a, b) SEM images of In,0; MT with well-defined open ends after

calcination.
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Figure S15. (a, b) SEM images of In,O5/ZIS.
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Figure S16. (a, b) FE-SEM images of ZIS nanosheets.
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Figure S17. (a) Typical N, gas adsorption-desorption isotherm of In,O; MT and
PCMT@In,0s;. (b) Typical N, gas adsorption-desorption isotherm of ZIS, In,O5/ZIS,

and PCMT@In,0;/ZIS.
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Figure S18. (a) UV—vis diffuse reflectance spectra of various photocatalysts; (b, c)
Tauc plots of individual In,O; and ZIS, and the bandgap energies are calculated 2.82

and 2.53 eV, respectively. (d, ) Mott—Schottky plots of individual In,O; and ZIS.
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Figure S19. Gas chromatogram and mass spectra of 3CO (inset) produced over

PCMT@In,04/ZIS. Carbon dioxide 3CO, was used.
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Figure S20. The cycle experiment test of PCMT@In,05/ZIS.
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Figure S21. Typical CO, gas adsorption isotherm of In,0; MT and PCMT@In,0s.
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Figure S22. Raman spectroscopy of the PCMT@In,05/ZIS (a) before and (b) after

absorption CO,.
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Figure S23. In-situ Fourier transformation infrared (FTIR) spectra of (a)

PCMT@IH203 and (b) IH203 MT.
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Figure S24. PL spectra of various materials.
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Table S1. The photocatalytic CO, reduction performance of PCMT@In,05/ZIS

compared with other similar systems.

Catalyst Light source Cocatalyst Sacrificial | Major Ref.
agent product
evolution
rate (umol
h g
PCMT@In,05/1S 300W Xenon lamp, 101.62 This work
100mWem2,
AM1.5G
3D-ZIS 300W Xenon lamp, TEOA CO: 276.6 1]
100mWem2,
AM1.5G
ZnIn,S;-In,04 300W Xe lamp Co(bpy);** TEOA CO: 3075 [2]
with a 400 nm
longpass cutoff
filter
C-In,0;3 Xe-lamp (300 W) Pt CO: 633 [3]
BCN 300 W xenon lamp | Co(bpy);** TEOA CO: 94 (4]
with 420 nm cutoff
filter
One-Unit-Cell ZnIn,S; | 300W Xenon lamp, CO: 33.2 [5]
100mWem2,
AM1.5G
TiO, nanotubes 300W Xenon lamp, CO: 25 [6]
100 mWcem2, ppm
AM1.5G
HR-CN 300 W Xe-lamp Co(bpy);** TEOA CO: 297 [7]
(2>420 nm)
In,S;—CdlIn,S, 300 W Xe-lamp 1> | Co(bpy);** TEOA CO: 825 [8]
400 nm
Ag-Cu,0/ZnO NRs 300 W Xe lamp, A CO: 1345 [9]
=320-780 nm, 820
mW cm™
ZnS-DETA/CdS 300 W xenon lamp | Co(bpy)s** TEOA CO:333 [10]
with 420 nm cutoff
filter
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