Electronic Supplementary Material (ESI) for Inorganic Chemistry Frontiers.
This journal is © the Partner Organisations 2023

Supporting Information

CdS-POM nanosheet for highly efficient visible-light-driven H, evolution
Wen-Xiong Shi,? Zhi-Yong Liu,* and Zhi-Ming Zhang,*?

nstitute for New Energy Materials and Low Carbon Technologies, School of Materials Science &

Engineering, Tianjin University of Technology, Tianjin 300384, China



Table of Contents

Figure S1. XRD patterns of the different POM doped into CdS............ccceeveveeennennnee. 3
Figure S2. FT-IR spectra of the different POM doped into CdS. ..........ccccceviiniiiennene. 4
Figure S3. TEM and HRTEM images of CdS. .......cccoeiiiriieiiiiecieeeeeeee e 5
Figure S4. Calibration curves of Mo elements for [CP-MS...............cccooiiiiiiirienne 6
Figure S5. ESI-MS spectrum of PMoO 5. ccccuiiiiiiieciieecieeeeee e 7
Figure S6. The XPS SUIVEY SPECIIUML. ...eeviriiiriiiiieiiinieeieneenie ettt 8
Figure S7. Ultraviolet—visible diffuse reflectance spectra. ...........cccceeveeeviieniencieennnns 9
Figure S8. Band-gap calculation of CdS and PMoOs....ccceeveieiieiiieiiiiecieeieeieees 10
Figure S9. UPS spectra of CdS and PMoO1 3. .cccveveeiiiiiiieeiieeeeeeeee e 11
Figure S10. Mott-Schottky diagram of CdS and PMo . c.cccevvenieiviiiiiniiiiriccceee. 12
Figure S11-13. A comparison of the visible-light-driven H, evolution rates .............. 13
Figure S14. PXRD patterns of CdS@PMo,-3 before and after the photocatalytic ....16
Figure S15. FT-IR spectra of CdS@PMo,-3 before and after the photocatalytic ...... 17
Figure S16. Proposed possible mechanism schematic.............cocceeeiieniiniinniiniiene, 18
Table S1. ICP-MS results of CAS@PMO15 c.ceeviieiieiiiiiieieeeee et 19
Table S2. A comparison of the Hy-production rates .............ccceeeveeeiienieenieenieeieennenns 20

RETEICIICES ..ot e e e e e e e e et eeeeeeeeeee e aaeaeaeaans 21



w
— CdS@PWi:-3

w

—— CdS@PWu-1

Intensity (a.u.)

—Cds

W— W W -

CdS PDF#41-1049

T T d T T T T T d T T T T T T
20 25 30 35 40 45 50 55 60
2Theta (degree)

(b)

M —— CAS@P:W -4

— CdS@P:Ws-3

—— CdS@P:Wis-2

—— CdS@P:Ws-1

Intensity (a.u.)

CdS PDF#41-1049

20 25 30 35 40 45 50 55 60
2Theta (degree)

(©

JJL — CdS@P:Mos-4
—— N A A

— CdS@P:Mouis-3

Intensity (a.u.)

2Theta (degree)

Figure S1. XRD patterns of the different POM doped into CdS. (a) XRD patterns of CdAS@PW 1,
composite photocatalysts. (b) XRD patterns of CdS@P,W;s composite photocatalysts. (c) XRD
patterns of CdS@P,Mo;g composite photocatalysts.
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Figure S2. (a) FT-IR spectra of CdS@PW,, composite photocatalysts. (b) FT-IR spectra of
CdS@P,W 53 composite photocatalysts. (¢) FT-IR spectra of CdS@P,Mo,g composite photocatalysts.
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Figure S3. (a) TEM of CdS and (b-d), HREM images of CdS.
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Figure S4. Calibration curves of Mo elements for ICP-MS.
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Figure S5. ESI-MS spectrum of PMoy;.
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Figure S6. (a) The XPS survey spectrum of CdS@PMo,-3. (b) The XPS survey spectrum of CdS. (¢)
The XPS survey spectrum of PMoy5.
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Figure S7. Ultraviolet—visible diffuse reflectance spectra of CdS, PMo,; and CdS@PMo,.
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Figure S8. (a) Band-gap calculation of CdS. (b) Band-gap calculation of PMo5.
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Figure S9. UPS spectra of CdS and PMoyj,.
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Figure S10. (a) Mott-Schottky diagram of CdS, (b) Mott-Schottky diagram of PMo;,.
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Figure S11. A comparison of the visible-light-driven H, evolution rates based on CdS, PW;, and
CdS@PW , as photocatalysts (A > 420 nm).
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Figure S12. A comparison of the visible-light-driven H; evolution rates based on CdS, P,W;g and
CdS@P,W s as photocatalysts (A > 420 nm).
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Figure S13. A comparison of the visible-light-driven H, evolution rates based on CdS, P,Mo;g and
CdS@P,;Mos as photocatalysts (A > 420 nm).
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Figure S14. PXRD patterns of CdS@PMo,-3 before and after the photocatalytic H, evolution.
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Figure S15. FT-IR spectra of CdS@PMo,-3 before and after the photocatalytic H, evolution.
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Figure S16. Proposed possible mechanism schematic of CdS@PMo;, composite.
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Table S1. ICP-MS results of CdS@PMo5.

Compounds PMo; (mg) Elements
Mo (wt%)
CdS@PMo,-1 10 0.7
CdS@PMo,-2 30 1.1
CdS@PMo,-3 50 1.8
CAS@PMo,-4 70 2.7
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Table S2. A comparison of the H,-production rates of the POM-based photocatalysts and most CdS-

based photocatalysts.
Photocatalyst Amounts of Activity Refs
catalyst(mg) (mmol h' g
CdS@PMo,-3 2 5.7 This Work

CdS-PsW3, 50 1.9 1
Ti;C,T,/CdS 20 0.8 2
CdS-NiE-350 100 4.3 3
NiS/CdS 30 2.2 4
M-G/CdS 100 2.3 5
Au-Pt—CdS 50 0.8 6
CdS-NRs/NMOF-Ni 50 4.5 7
Ag,S/CdS 50 0.7 8
MnO, @CdS 3.9 9

P,W5sV;@MIL-101 0.9 10
Co-POM 2.0 11
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