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Figure S1 The size distribution histogram of CZTS nanoparticles calculated from TEM images. 
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Figure S2 EDS spectrum of CZTS/MoS2-rGO heterostructure. 

 

 

Figure S3 (a) TEM and (b) STEM images of CZTS/MoS2-rGO and the corresponding EDS elemental mapping 

images for (c) Cu, (d) Zn, (e) Sn, (f) S, (g) Mo, and (h) C. 
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Figure S4 TEM images of (a) CZTS, (b) CZTS/rGO, (d) graphene oxide, (e) CZTS/MoS2, (g) MoS2, and (h) 

MoS2-rGO. High-resolution TEM images of (c) CZTS/rGO, (f) CZTS/MoS2, and (i) MoS2-rGO. 
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Figure S5 (a) XPS survey spectrum of CZTS/MoS2-rGO heterostructure. The signal of oxygen and silicon is 

mainly from the SiO2 substrate. (b) High-resolution XPS spectrum of C 1s region from graphene oxide and (c) 

high-resolution XPS analyses for individual elements in CZTS/MoS2-rGO heterostructure. 
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Figure S6 UV-Vis spectra of CZTS, MoS2-rGO, and CZTS/MoS2-rGO. 

 

Figure S7 Comparison of the photocatalytic H2 evolution rates of various photocatalysts. (a) GO, (b) MoS2, (c) 

CZTS, (d) MoS2-rGO, (e) CZTS/MoS2, (f) CZTS/rGO, (g) CZTS/MoS2-rGO, (h) Au/CZTS, and (i) Pt/CZTS. 

Experiment conditions: 1 h irradiation by solar simulator (150 W Xe lamp, ozone free, Air Mass Filter, AM 1.5 

Global) of 70 mW cm-2 light intensity. 
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Figure S8 TEM images of (a) Au/CZTS and (b) Pt/CZTS. Inset in (b) shows a high-resolution TEM image of 

Pt/CZTS. 

 

Figure S9 Photocatalytic H2 evolution by CZTS/MoS2-rGO heterostructure in a 20 h reaction. The composition 

of photocatalyst: 90 wt% CZTS, 9 wt% MoS2, and 1 wt% rGO. 
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Figure S10 Polarization curves of various samples at a cathodic scan rate of 2 mV s-1 in a Na2S (0.35 M) + Na2SO3 

(0.25 M) solution: (a) glassy carbon, (b) CZTS, (c) CZTS/rGO, (d) CZTS/MoS2, and (e) CZTS/MoS2-rGO 

heterostructure. 


