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Fig. S1. XRD patterns of (a) Co2V2O7∙nH2O and (b) Co3(VO4)2 HNPs. 

Fig. S2. SEM images of (a) Co2V2O7∙nH2O and (b) Co3(VO4)2 HNPs.

Fig. S3. (a, c) TEM and (b, d) HRTEM images of (a, b) CoS HNPs and (c, d) CdS nanocrystals.



Fig. S4. N2 adsorption-desorption isotherms and corresponding pore-size distributions of (a) CoS 
HNPs, (b) CdS nanocrystals, and (c) CoS/40% CdS hybrid HNPs.

Fig. S5. XPS survey spectrum of the CoS/40% CdS hybrid HNPs. 

Fig. S6. (a) Photocatalytic H2 evolution activities of different samples. (b) Average HER rates of 
CoS/40% CdS measured with different sacrificial agents. 



Fig. S7. Photocatalytic HER activity of CoS/40% CdS measured for 12 hours. 

Fig. S8. SEM graph of the CoS/40% CdS composite after photocatalytic reaction. 

Fig. S9. XRD pattern of the CoS/40% CdS hybrid after photocatalytic test. 



Fig. S10. HER activities of CoS/40% CdS tested under 400-nm and 420-nm monochromatic-light 
irradiation.

Fig. S11. Mott-Schottky curves of (a) CoS HNPs and (b) CdS nanocrystals.

Table S1. Visible-light-induced HER activities of CdS- and CoS-based composite 
photocatalysts.

Photocatalyst Hole scavenger 
(aqueous solution)

Light source 
(Xe lamp)

Maximum rate 
(mmol∙h-1∙g-1)

AQY
(420 nm)

Reference

CoS/CdS Lactic acid λ > 400 nm 39.29 12.5%
14.5% (400 nm)

This work

CdS/Co3S4 Lactic acid λ > 420 nm 1.08 - [1]

CdS/CoSx Lactic acid λ > 420 nm 9.47 - [2]

CdS/Co9S8 Lactic acid λ > 420 nm 11.60 - [3]

CoSx/Mn0.5Cd0.5S Na2S/Na2SO3 λ > 420 nm 8.60 4.7% [4] 

CdS/Co9S8 Na2S/Na2SO3 λ > 420 nm 1.06 - [5]

CdS/Co9S8-RGO Na2S/Na2SO3 λ > 420 nm 4.82 - [6]

Co3S4/Co-CdS Na2S/Na2SO3 λ > 420 nm 15.17 - [7]



CdS/CoS2 Ascorbic acid λ > 420 nm 5.54 10.2% [8]

Co9S8/CdS Na2S/Na2SO3 λ > 420 nm 14.96 - [9]

CoxS/SCN Triethanolamine λ > 420 nm 0.57 - [10]

CdS/CoOX Na2S/Na2SO3 λ > 420 nm 3.50 - [11]

CdS/Co-MoSx Lactic acid λ > 420 nm 13.50 23.5% [12]

CdS/CoMoS4 Lactic acid λ > 420 nm 2.68 - [13]

a-CoMoSx/CdS Lactic acid λ > 420 nm 3.57 - [14]

Cd0.5Zn0.5S/CoO Na2S/Na2SO3 λ > 420 nm 1.78 - [15]

 Co3S4/CNNS Triethanolamine λ > 420 nm 20.54 7.9% [16]

CdS/CoO Lactic acid λ > 420 nm 6.45 - [17]

WO3/CoS2 Triethanolamine λ ≥ 420 nm 4.42 - [18]

Co9S8/Zn0.5Cd0.5S Na2S/Na2SO3 λ > 400 nm 10.90 - [19]

CoS2/g-C3N4 Triethanolamine λ > 420 nm 0.58 1.1% [20]
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