Electronic Supplementary Material (ESI) for New Journal of Chemistry.
This journal is © The Royal Society of Chemistry and the Centre National de la Recherche Scientifique 2024

Supporting Information

Enhancing the Photocatalytic Hydrogen Production Performance
of CdS by Introducing Co-catalyst CoTPPBr,(7,8,17,18-

Tetrabromo-5,10,15,20-tetraphenylporphyrin)

Zong Wang?, Xinxin Wang®®, Kelai Chen?, Haojun Yin?, Huangsheng Su?, Yundang Wub®,

Chunlin Ni®*, Wei Liu®”

@ College of Materials and Energy, South China Agricultural University, Guangzhou 510642, China

b National-Regional Joint Engineering Research Center for Soil Pollution Control and Remediation in
South China, Guangdong Key Laboratory of Integrated Agro-environmental Pollution Control and
Management, Institute of Eco-environmental and Soil Sciences, Guangdong Academy of Sciences,

Guangzhou 510650, China

* Corresponding author. Chunlin Ni, Wei Liu
Tel.:+86 20 87025180; Fax: +86 20 87024123.

E-mail: niclchem@scau.edu.cn, liuwei97@scau.edu.cn



mailto:niclchem@scau.edu.cn,
mailto:liuwei97@scau.edu.cn

Table S1 Comparison between the materials prepared in this study and those reported in

literature.
Photocatalyst Co-catalysts Sacrificial reagent Light source Activity (mmol h™' g™!) Ref.
CdS Cd-TCPP TEOA 300 W Xe lamp(A > 420 nm) 3.15 1
cds Fe-MOF-525,; TEOA 300 W Xe lamp(A > 420 nm) 3.638 2
0.35 M Na,S/0.25 M
CdS Ni,P 300 W Xe lamp(A > 420 nm) 16.02 3
N32503
0.35 M Na,S/0.25 M
CdS ZnO/ZnS 300 W Xe lamp(A > 420 nm) 2.64 4
N32503
0.35 M Na,S/0.25 M
CdS CoP 300 W Xe lamp(A > 420 nm) 15.74 5
N32503
CdS MoS,/Ti;C, Lactic acid 300 W Xe lamp 14.1 6
05M Na,S/0.5M
CdS NRs 25-CDs 300 W Xe lamp 1.076 7
Na,SO;
Sr,MgSi,07:(E 0.35 M Na,S/0.25 M
CdS 300 W Xe lamp 18.07 8
u,Dy) Na,SO;
0.35 M Na,S/0.25 M
CdS ZnNi-C LED lamp(A > 420 nm) 15.7 9
Na,SO;
Pyr-GDY-
CdS Lactic acid PCX-50B 21.16 10
Ce02-15%
CdS NiWO, Lactic acid 300 W Xe lamp(A > 420 nm) 26.43 11
CdS CoTPPBr, Lactic acid 300 W Xe lamp 413 This work
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Figure S1. The structure, standard XRD spectrum, and XRD data obtained for H,TPPBr, in

this study.
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Figure S2. The NMR hydrogen spectrum data of CoTPPBr;.
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Lsec: 50.0 720 Cnts 1490 keV Det: Octane Elite 25 Det

Weight % Atomic % Error %
14.63 49.47 10.16
0.43 1.23 49.01
0.64 0.44 30.63
5.55 2.82 6.59
19.41 24.59 4.02
59.35 21.45 4.72

Figure S3. Energy dispersive X-ray spectroscopy (EDX) analysis of the composite.

Figure S4. Comparison between the materials prepared in this study and those reported in

literature.
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Figure S5. The XRD, SEM, and TEM characterization of the materials after 3 and 5 cycles of

Intensity

reaction. (a) XRD; (b) SEM after 3 cycles; (c) SEM after 5 cycles; (d) TEM after 3 cycles; (e)

TEM after 5 cycles.
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Figure S6 The DFT calculation of the CoTPPBr4



