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Figure S1. The average rate of H2 evolution over CdS/P/MoS2 synthesized from different dosage of 
NaH2PO2,.  

 
Figure S2. The average rate of H2 evolution over CdS/MoS2 loaded with different content of Mo.(a) 
and stability tests of CdS and CdS/MoS2 (b). 



 

Figure S3. The characterization of CdS/P/MoS2 after recycling tests: (a) HRTEM; (b) XRD. 

 

Figure S4. the high resolution XPS spectra of CdS/P/MoS2 after a photocatalytic run: a) Cd 3d; b) S 
2p; c) P 2p and d) Mo 3d. 

Figure S3a shows the HRTEM image after photocatalytic test for 12 h, and Figure S3b 
shows the XRD patterns of CdS/P/MoS2 before and after photocatalytic test for 12 h. As 
can be seen from Figure S3, the structure of CdS/P/MoS2 does not change significantly 
after the photocatalytic reaction. As the figure S4 shows, there are no changes in the sur-
face species of CdS/P/MoS2 after a photocatalytic run.This phenomenon confirmed that 
MoS2 as a cocatalyst can promote the separation and transfer of photogenerated charge 
carriers and improve the photocatalytic activity. 

Table S1. Comparison of photocatalytic H2 production activities over different photocatalyst. 



Photocatalyst  
Light 
(nm) 

Activity (mmol·g-1·h-1) Stability (h) References 

Pt/CdS nanorods  >420 4.46 >50 [51] 
Pt/CdS/TNT  >420 4.26 >3 [52] 

Ru/CdS/ZnS nanoparti-
cles 

 >420 5.85 >40 [53] 

Pd@C3N4  >400 53.4 >6 [54] 
CdS/FeP  >420 278 >120 [12] 

Co/CdS nanorods  >420 14.2 >12 [55] 
Ni/CdS nanorods  >420 22.8 >12 [55] 

Co-Ni/CdS nanorods  >420 32.6 >18 [55] 
CdS/Co-P3  >420 102.9 >24 [6] 
TiO2/AuPd  solar 17.7 >10 [56] 

NiCoP@CdS nanorods  >400 354 >48 [57] 
CdS/CoP@RGO  >420 182 >160 [2] 

CdS/P/MoS2  >400 68.89 >12 this work 

Table S2. Exponential decay-fitted parameters of fluorescence lifetime for CdS, CdS/P and 
CdS/P/MoS2. 

Items CdS CdS/P CdS/P/MoS2 

τ1/ns 0.8341 0.8001 0.8272 

A1 251.081 228.995 154.313 

τ2/ns 9.8339 8.2673 6.6510 

A2 5.403 6.574 0.772 

τaverage/ns 2.66 2.51 1.05 

Through double exponential function fitting and calculation, the average fluores-
cence life of the sample was calculated, as shown in the table S1. The average life of 
CdS/P/MoS2 is 1.05 ns, which is much lower than that of CdS/P (2.51 ns) and 
CdS/P/MoS2(2.66ns). This proves that CdS/P/MoS2 has a higher nonradiative transition 
rate, which is attributed to the transfer of electrons from CdS/P to MoS2. 


