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Figure S1. Standard curve of the ICP-OES for Ni**.
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Figure S2. Standard curve of the GC 9790plus for H,.
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Figure S3. Standard curve of the GC-2030 for DFF.

Figure S4. SEM image of CdS.



Figure SS5. SEM image of CdS/NiSe, 4%.

Figure S6. SEM image of Cd;¢Zny ;S.
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Figure S7. SEM image of CdyeZn ;S/NiSe, 4%.
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Figure S8. SEM image of CdgZny,S.



Figure S9. SEM image of Cd(sZn(,S/NiSe; 4%.
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Figure S10. SEM image of Cd¢Zn 4S.



Figure S11. SEM image of CdgsZn, 4S/NiSe; 4%.

Figure S12. SEM image of CdysZn,sS.
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Figure S13. SEM image of Cd, sZn, 5S/NiSe, 4%.

500 nm

Figure S14. SEM image of Cd,7Zn,3S/NiSe, 2.5%.
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Figure S15. SEM image of Cd,7Zn,3S/NiSe, 3.5%.
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Figure S16. SEM image of Cd7Zn,3S/NiSe; 4.6%.
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Figure S17. XRD patterns of Cdy7Zn3S/NiSe, x% composites.
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Figure S18. XRD patterns of Cdy;Zn,3S, CdS, and ZnS.
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Figure S19. XRD patterns of Cd;_ Zn,S with different Cd and Zn proportions.
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Figure S20. XRD patterns of Cd;_Zn,S/NiSe, 4% with different Cd and Zn
proportions.
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Fig.%. XPS survey spectrum of Cdy7Zng3S/NiSe; 4% composite.
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Figure S22. DRS spectra of CdS, ZnS, and Cdj;Zn,3S samples.
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Figure S23. DRS spectra of Cdj7Zn(3S/NiSe; x% samples (x =0, 2.5, 3.5, 4, 4.6)
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Figure S24. Tauc plot for measuring the bandgap of Cd;Zn,3S.
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Figure S25. The band structure of bulk NiSe,.
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Figure S26. Nitrogen adsorption-desorption isotherms of Cdy7Zn,3S and
Cd0~7Zn0.3S/NiSez 4%.
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Figure S27. Pore size distribution of Cdy;Zng3S and Cdy7Zng3S/NiSe; 4%.
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Figure S28. GC-MS spectra of the reaction solution analyzed after photocatalytic
experiment. Conditions: 100 pmol HMF, 10 mg Cd, ;Zn,3S/NiSe, 4%, 3 mL CH;CN,
780 nm > A > 400 nm.
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Figure S29. The photoactivity tests of selective HMF oxidation into DFF integrated
with H, evolution under different concentrations.

Figure S30. SEM image of Cdxf%_—]xs NPs
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Figure S32. The photoactivity tests of selective HMF oxidation into DFF integrated
with H, evolution over different Cdy7Zng ;S and Cd;Zn,3S/NiSe, composites.
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Figure S33. The photoactivity tests of selective HMF oxidation into DFF integrated
with H; evolution under different wavelengths of light.
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Figure S34. Photocatalytic cycle test of selective HMF oxidation into DFF integrated
with H2 over Zn0_7CdO_3S/NiSe2 4%.



Figure S35. SEM image of Cd, ;7Zn,3S/NiSe, 4% after 11 h reaction.
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Figure S36. XPS spectra of Zn 2p of Cdy7Zn,3S/NiSe, 4% sample before reaction
and after reaction.
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Figure S37. XPS spectra of Cd 3d of Cdy7Zn¢3S/NiSe, 4% sample before reaction

and after reaction.
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Figure S38. XPS spectra of S 2p of Cdy 7Zn,3S/NiSe; 4% sample before reaction and

after reaction.
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Figure S39. XPS spectra of Ni 2p of Cd,7Zn,3S/NiSe, 4% sample before reaction

and after reaction.
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Figure S40. XPS spectra of Se 3d of Cdy7Zn(3S/NiSe; 4% sample before reaction
and after the reaction.
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Figure S41. Standard curve of the ICP-OES for Cd>".



Table S1. Photocatalytic performance of selective oxidation of HMF to DFF in relevant

research.
H, DFF
Light production  production
Entry Catalyst Atmosphere Reference
source rate (umol  rate (umol
gl h) glh)
A>400
1 71y 5CdysS/MnO, nm, 30 x 3 55 46 N, [1]
W LED
A>400
2 UCNT/Pt nm, 300 W 92 95 vacuum [2]
Xe lamp
3 Zn, 5Cdy 5S-P 30x3W 786 367 Ar (3]
LED
A>420
4 NiS/Zn;In,Se nm, 300 W 120 129 N, [4]
Xe lamp
A>450
5 MAPDBBI3 nm, blue - 106 Air [5]
LED light
A>420
6 CN-WO; nm, 10 W - 36 Air [6]
LED
A>420
7 MoS,/CdIn,S, nm, - 50 Air [7]
7 W LED
300 W Xe
8 g2-C;N4/Pd - 250 N, (8]
lamp
300 W Xe
9 Au-Ru/rGO - 1328 0O, [9]
lamp
A>420
10 CoP/ZCS nm, 600 400 vacuum [10]
300 W Xe
A>400
11 Cdy7Zng3S/NiSe, nm, 1690 1728 Ar This work

300 W Xe




Table S2. ICP-OES test of Cdj7Zn,3S/NiSe; x%.

10 mg Cd()_7Zl’l03S/NiS€2 x% 5% 8% 10% 11%
Theoretical mass 0.5 mg 0.8 mg 1 mg 1.1 mg
Actual mass 0.25mg 0.35mg 0.40 mg 0.46 mg

Table S3. Structural parameters of photocatalysts obtained from N, adsorption-

desorption analysis.

Specific surface Mean pore Pore volume
Catalyst )
area (m2/g) diameter (nm) (cm?/g)
Cdy7Zny ;S 22.4 34.7 0.19

Cdy7Zn( 3S/NiSe, 4% 19.3 34.9 0.17
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