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Table S1 ICP-OES characterization of the X%-CoS/Cd0.5Zn0.5S nanocomposites

X value Element CC (mg·kg-1)

Theoretical
mass ratio

(Co:(Cd+Zn))

Experimental   
mass ratio

(Co:(Cd+Zn))

Co 43680.73

Cd 412063.7810%

Zn 239887.47

6.41 wt% 6.70 wt%

Co 81045.48

Cd 380071.1820%

Zn 219821.39

13.30 wt% 13.51 wt%
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Co 111309.96

Cd 372148.4930%

Zn 215239.15

19.99 wt% 18.95 wt%

Co 140067.44

Cd 350481.3940%

Zn 202707.57

26.60 wt% 25.32 wt%

Co 168091.93

Cd 337871.9250%

Zn 195414.65

33.26 wt% 31.52 wt%

*X is the molar ratio of CoS and CdZnS in initial synthesis.

Fig. S1 High-angle annular dark field (HAADF)-STEM image of Cd0.5Zn0.5S (a). Elemental 

mapping of Cd (b), Zn (c) and S (d) for Cd0.5Zn0.5S. (e) The EDX spectra.



Fig. S2 XPS results of (a) Cd 3d; (b) Zn 2p; (c) S 2p; (d) Co 2p of 30% CoS/Cd0.5Zn0.5S 

nanocomposite before and after cycle photocatalysis.

Table S2 Comparison of the H2 revolution rates with other photocatalysts.

Catalyst
Light 

source
Sacrificial reagent

H2 yield 

(mmol∙g-1∙h-1)

Reaction 

time (h)
Ref.

30%-CoS/Cd0.5Zn0.5S
>400 nm

300 W Xe
3 vol.% lactic acid 6.917 3 This work

2%-Cu2S/CZS
LED lamp

5 W

0.35 M Na2S and 

0.25 M Na2SO3

5.904 5 [1]

In2O3/CdZnS

(FICZ-2.5)

>420 nm

300 W Xe

0.35 M Na2S and 

0.25 M Na2SO3

1.11 5 [2]

CNTs (Cu)-1.0 wt.%
>420 nm

300 W Xe

0.35 M Na2S and 

0.25 M Na2SO3

2.995 5 [3]



UIO-66(Ce)/Zn 300 W Xe
1.0 M Na2S∙9H2O 

and 1.0 M Na2SO3

3.959 / [4]

ZnCdS/NiAl  

hydrotalcite

>420 nm

5 W LED 

light

0.35 M Na2S and 

0.25 M Na2SO3

1.512 5 [5]

ZnCdS QDs 

(Zn:Cd=3:1)

>420 nm

300 W Xe

0.75 M Na2S and 

1.05 M Na2SO3

3.752 5 [6]

ZnCdS/

Co@CoO

>420 nm

300 W Xe
Na2S and Na2SO3 5.445 5 [7]

CN/ZCS-2/Pt
>420 nm

300 W Xe

0.25 M Na2S and 

0.25 M Na2SO3

3.245 3 [8]

BiVO4–ZnCdS
>420 nm

300 W Xe

0.25 M Na2S and 

0.35 M Na2SO3

0.152 5 [9]

NiS/rGO/C0.3Z0.7S
>420 nm

300 W Xe

0.35 M Na2S and 

0.25 M Na2SO3

1.058 4 [10]

CZS:Yb(15)
>420 nm

300 W Xe
20 vol.% CH3OH 0.422 5 [11]

Zn1/2Cd1/2In2S4/MoS2

>400 nm

300 W Xe

0.35 M Na2S and 

0.25 M Na2SO3

2.255 5 [12]

*Xe, xenon lamp.
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