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Characterization results
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Fig. S1. XRD patterns of the C,Z:.,S (m =0, 0.1, 0.3, 0.5, 0.7, 0.9, and 1.0) nanocrystals. The

“spade” symbol indicates the zinc-blende CdS (JCPDS card No. 89-0440).
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Fig. S2. XRD patterns of CysZgsS and the CysZgsS/yP synthesized with different NaH,PO,-H,0

dosages.
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Fig. $3. Determined bandgaps of (a) Co5Z05S and Co5Z¢5S/1.25P and (b) WOs;.,.
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Fig. 4. (a, c) TEM and (b, d) HRTEM images of (a, b) Co.5Z0.5S and (c, d) Cy5Z055/1.25P.
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Fig. S5. (a) TEM and (b) HRTEM graphs of WO;.,.

Fig. S6. (a) TEM and (b) HRTEM images of A-WOs.,. The inset in the upper right corner of (b) is

the corresponding FFT result.

Table. S1. Elemental compositions of Cy5Zy5S, Co5Z05S/1.25P, and CysZ5S/1.25P-7% WOs3.,

determined by ICP-OES measurement.

Atomic ratios Co5Zo5S CO_5ZO_5S/1.25P CQ'520.55/1.25P'7% WO,
Cd:Zn:S 1:0.94:1.90 1:0.96:1.89 =
Cd:Zn:S:W - - 1:0.93:1.87:0.07
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Fig. S§7.S 2p XPS spectra of Co.5Z0sS, C0_520_55/1.25P, and Co_sZo_sS/l.ZSP‘7% WOs3,,.
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Fig. S8. EPR spectrum of WOs3,, nanocrystals.
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Fig. S9. (a) Photocatalytic HER activities of different samples. (b) The influence of hole scavengers

on the HER property of Cq5Zy55/1.25P-7% WO3.,.
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Fig. S10. (a) Photocatalytic HER activities and (b) the corresponding rates of CysZysS and

Co.5Z0.5S/yP prepared with varying NaH,P0O,-H,0 dosages.
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Fig. S11. Photocatalytic H, evolution of CysZ,55/1.25P-7% WOs5., under 420-nm light irradiation.
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Fig. S12. XRD patterns of the Cy5Z555/1.25P-7% WOs3., composite before and after photocatalytic

stability test.
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Fig. S13. (a) XPS survey spectrum, (b) Cd 3d, (c) Zn 2p, (d) S 2p, (e) W 4f, and (f) O 1s XPS spectra

of the Cy5Z455/1.25P-7% WOs;., after cyclic HER test.
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Fig. S14. Contact potential differences of WOs., and CysZ¢5S/1.25P in relation to the chromium

probe.
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Fig. S15. (a) TEM and (b) HRTEM photographs of the Cys5Zy55/1.25P-7% WOs;, composite
deposited with Pt nanocrystals via visible-light irradiation.
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Table. S2. Comparison on the photocatalytic HER activities of WOs- and CdS-based

photocatalysts.

Photocatalyst Hole scavenger Light source Maximum rate AQE Reference
(aqueous solution) (Xe lamp) (mmol-h-g1) (420 nm)

Cdo.5Zng sS/WO;., Lactic acid A>420 nm 20.50 18.0% This work

Cdo.5Zng sS/WO;., Na,S/Na,S03 A>420 nm 42.97 - This work
WO3/ZnIn,S, Na,S/Na,S0s A>420 nm 1.95 18.7% i
WO3/CoP TEOA AM 1.5G 4.37 2.0% 2
WO;@MoS,/CdS Lactic acid A>420 nm 8.20 - 3
In,03/CdZnS Na,S/Na,S0s A>420 nm 111 0.3% 4
CdS/(WO3&WS;) Lactic acid A>400 nm 0.75 - &
Cdo.5Zn, sS/RP - A>420 nm 0.14 0.3% 6
WS,/WO0; Lactic acid UV-vis light 0.68 - 4
WS,-WO0;-H,0/g-C5N, Lactic acid A>420 nm 1.28 - 8
Ni,P/Cdg 5Zng 5S Na,S/Na,S0s A>420 nm 131 29.0% 2
g-CsN,/WO; TEOA AM 1.5G 3.12 - 10
Zng.5CdosS/CoP Ascorbic acid AM 1.5G 12.18 4.4% L
WO;@SnS, Methanol AM 1.5G 0.13 - 12
Si0,/Ni,P/rGO/Cdg 5Zng 5S Na,S/Na,S0s A>420 nm 11.67 15.6% &
Au NPs/Cdg sZng sS TEOA A > 400 nm 12.18 - 14
Cdy.5ZNny5S/BiyS3 Na,S/Na,S0s A >400 nm 16.30 19.6% E
Cdo.5Zn, 5S/BiVO, Na,S/Na,SO05 A>420 nm 2.35 24.1% 16
Cdy.5Zny5S/CoO Na,S/Na,S0s A>420 nm 7.95 37.1% L
Cd.5Zn, sS@Bi,Fe,04 Na,S/Na,SO; A>420 nm 0.81 - 18
Cdy.5ZNng 5S/Cop g5Se Na,S/Na,S0s A>420 nm 7.59 15.9% E
Ni(OH),/Zng 5Cd 5S Na,S/Na,SO05 A > 400 nm 6.87 16.8% 20
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