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Fig. S1. (a) TEM and (b) HRTEM graphs of the prepared MoS, nanosheets. (c) The schematic
atomic structures of MoS,.



Fig. S2. SEM images of the ZnS@CdS nan

wt% CdS.

Fig. S3. (a, b) TEM and (c) HRTEM images of ZS@50CS@30CZ,sS hollow nano-spheres.
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Fig. S4. (a) N, adsorption-desorption isotherm and (b) corresponding BJH pore-size distribution
of the ZS@50CS@30CZ, 55-10M hybrid nano-spheres.
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Fig. S5. XPS survey spectrum of the ZS@50CS@30CZ, 5S-10M hybrid.
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Fig. S6. H, evolution rates of the ZnS@CdS composites with different CdS loading amounts.
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Fig. S7. (a) Photocatalytic HER activities of ZS@50CS, ZS@50CS@25CZS, ZS@50CS@30CZS, and
ZS@50CS@35CZS. (b) Time-dependent photocatalytic H, evolution of different photocatalysts.
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Fig. S8. H,-evolving curve for calculating the apparent quantum yield of ZS@50CS@30CZ, sS-10M.
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Fig. S9. Photocatalytic HER activities of ZS@50CS@30CZ,55-10M in different

sacrificial agent
solutions.
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Fig. $10. (a) UV-vis absorption spectra and (b) corresponding bandgaps of different samples.



Table S1. HER activities of different photocatalysts.

Photocatalyst

Hole scavenger

Light source

Maximum rate

Reference

(aqueous solution)

(Xe lamp)

(mmol-h1-gl)

ZnS@CAS@Cdg 5Zng sS-MoS, Lactic acid A>420 nm 50.65 This work
MosS,/CdS Lactic acid A>420 nm 5.40 [1]
CdS@MosS, Lactic acid A>420 nm 26.14 [2]
CdS/MoS, TEOA A>420 nm 1.79 [3]
CdS/MoS, $%/S05% A>420 nm 0.38 [4]
MoS,/CdS Lactic acid A>420 nm 10.85 [5]
MosS,/CdS Lactic acid A>420 nm 49.80 [6]
MoS, QDs/CdS Lactic acid A>420 nm 1.03 [7]
CdS-MoS,-MXene Na,S/Na,SO; A>420 nm 9.68 [8]
CdS@MoS, Na,S/Na,S03; A>420 nm 17.20 [9]
CdS NP/Cd NSs/Pt Na,S/Na,S0; A>420 nm 1.68 [10]
Graphene-CdS-MoS, Lactic acid A>420 nm 12.83 [11]
CdS/Graphene Nanoribbon Lactic acid A>420 nm 1.89 [12]
MoS,-Mng ,Cdo 3sS/MnS Na,S/Na,S0; A>420 nm 19.90 [13]
MoS,/CdS Lactic acid A>420 nm 15.26 [14]
WS,/CdS Lactic acid A>420 nm 4.20 [15]
CdS/zZnS Na,S/Na,S0; A>420 nm 11.62 [16]
Pt/CdS Lactic acid A>420 nm 1.49 [17]
Pt-PdS/CdS Na,S/Na,S0; A>420 nm 8.77 [18]
Ni,P@CdS - A>420 nm 2.54 [19]
Cuy.945-Zn,Cd;.,S Na,S/Na,S0; A>420 nm 7.74 [20]
CdS/Ws, Lactic acid 350-1800 nm 14.10 [21]
Co(OH),/CdsS TEOA A>420 nm 14.43 [22]
MnO,@CdS/CoP Na,S/Na,SO03; UV and vis 23.84 [23]
CdS/CosSs Na,S/Na,S0; A>420 nm 5.15 [24]
MoS,-NiS/CdS Lactic acid A>420 nm 2.53 [25]
NiCo,S,/CdS Lactic acid A>420 nm 20.0 [26]
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