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Fig. S4 XRD patterns of (a) CdS, (b) CdS@0.5Mo2C-C, (c) CdS@1Mo2C-C, (d) 

CdS@2Mo2C-C, and (e) CdS@5Mo2C-C. 
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Fig. S5 A) Raman spectra and B) the enlarged view of the red circled area of (a) CdS, 

(b) CdS@0.5Mo2C-C, (c) CdS@1Mo2C-C, (d) CdS@2Mo2C-C, and (e) 

CdS@5Mo2C-C. 

The Raman signal at 378 cm-1 is observed for CdS@5Mo2C-C (Fig. S5A), which 

can be ascribed to Mo2C,S1 suggesting the existence of Mo2C in the CdS@5Mo2C-C 

compound. 
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Fig. S6 XPS spectra of A) Mo 3d and B) C 1s for CdS and CdS@xMo2C-C (x = 0.5, 1, 

2, and 5). 
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Fig. S7 UV-vis DRS of CdS, and CdS@xMo2C-C (x = 0.5, 1, 2, and 5).  
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Fig. S8 PL spectra of CdS, and CdS@xMo2C-C (x = 0.5, 1, 2, and 5).  
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Fig. S9 XRD patterns for CdS@1Mo2C-C before and after photocatalytic recycling 

runs. 
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Fig. S10 Transient photocurrent responses at 0 V vs. Ag/AgCl over CdS, and 

CdS@xMo2C-C (x = 0.5, 1, 2, and 5) under visible light irradiation (≥ 420 nm).  
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Fig. S11 EIS Nyquist plots of CdS and CdS@xMo2C-C (x = 0.5, 1, 2, and 5) under 

visible light irradiation (≥ 420 nm). 
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Fig. S12 Transient photocurrent responses over A) CdS, and B) CdS@1Mo2C-C with 

various applied bias potentials (V vs. Ag/AgCl) under visible light irradiation (≥ 420 

nm). 

The transient photocurrent responses over pure CdS and CdS@1Mo2C-C with 

various applied bias potentials (V vs. Ag/AgCl) under visible light irradiation (≥ 420 

nm) are shown in Fig. S12. Clearly, when the irradiation is switched on, the 

photocurrent response for pure CdS is slowly increased, while sharply increased for 

CdS@1Mo2C-C; similarly, when the irradiation is switched off, the photocurrent is 
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rapidly dropped to dark state for CdS@1Mo2C-C, while not the case for pure CdS. 

These results can be attributed to the fact that the addition of Mo2C-C nanolayers can 

effectively speed up the charge transfer and suppress their recombination to some 

extent. 
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Fig. S13 Plots of the (αhν)2 vs photon energy (hν) for pure CdS. 

The band gap (Eg) of pure CdS is determined to be 2.39 eV by employing the 

functional equation: (αhν)n = A(hν-Eg),
S2 where is the absorption coefficient, h is 

the incident photon energy, and n is 2, which depends on the transition type in the 

semiconductor (2 for direct transition, and 1/2 for indirect transition).8 
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Fig. S14 M-S plots for pure CdS sample. 

The flat band potentials of CdS can be determined by the Mott-Schottky equation 

as below: S3-S5 

1 Cଶ	⁄ ൌ 	 ሺ2 ⁄଴ߝ݁ ߝ ௔ܰሻሾሺܸ െ ிܸ஻ሻ െ ݇ܶ ݁⁄ ሿ 

where C, 0, eV, K, T, and Na are the capacitance of the space charge region, 

vacuum permittivity, dielectric constant of CdS, electron charge, electrode applied 

potential, k Boltzmann constant, absolute temperature, and acceptor concentration, 

respectively. The temperature term is generally small and can be neglected. According 

to the Mott-Schottky equation, a linear relationship of C-2 vs. V can be observed. The 

flat band potential for CdS is estimated to be -0.50 V vs. Ag/AgCl. 

Obviously, CdS shows the positive slope for the M-S plots, confirming that CdS is 

a n-type semiconductor.S4 Considering the small difference between the flat band 



S17 
 

potential and the lower conduction band (CB) edge for n-type semiconductors,S5,S6 the 

CB potential for CdS is roughly valued to be -0.50 V versus normal hydrogen 

electrode (NHE). Additionally, the valence band (VB) of CdS is 1.89 V versus NHE 

calculated by the equation: EVB = ECB + Eg.
64  
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Table S1. Comparison of photocatalytic H2 generation rates of CdS-based 

photocatalysts. 

Photocatalyst Electron donor Light source H2 (mol h-1 g-1) Ref.  

NiS/Te/CdS Lactic acid 300 W Xe (≥ 420 nm) 1033 30  

CdS/Pt/WO3 Lactic acid 500 W Xe (≥ 400 nm) 2900 12  

MoS2/CdS Na2S-Na2SO3 300 W Xe (≥ 420 nm) 2014 16  

Au/CdS Na2S-Na2SO3 300 W Xe (≥ 400 nm) 7300 44  

RGO/Zn0.8Cd0.2S Na2S-Na2SO3 Solar light 1824 23  

Ni2S/RGO/Zn0.8Cd0.2S Na2S-Na2SO3 Solar light 4790 41  

CdS/Au/SrTiO3(Pt) Na2S-Na2SO3 300 W Xe (≥ 420 nm) 1091 45  

ZnS-(CdS/Au) Na2S-Na2SO3 Solar light 1825 46  

WS2/CdS Lactic acid 300 W Xe (≥ 420 nm) 4200 47  

Ni(OH)2/CdS Triethanolamine 300 W Xe (≥ 420 nm) 5084 48  

Au@TiO2-CdS Na2S-Na2SO3 300 W Xe (≥ 420 nm) 2000 49  

CdS/Au/ZnO Na2S-Na2SO3 Solar light 600 50  

C60-CdS/TiO2 Na2S-Na2SO3 LED (≥ 420 nm) 121 51  

Au/CdS Na2S-Na2SO3 500 W Warrior WEHL 

halogen bulb lamp 

10800 52  

Au/CdS/Pt Na2S-Na2SO3 300 W Xe (≥ 420 nm) 11500 53  

MoS2/RGO-CdS Na2S-Na2SO3 300 W Xe (≥ 420 nm) 9000 4  

CdS@Mo2C-C Na2S-Na2SO3 300 W Xe (≥ 420 nm) 17240 This work
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