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Figure S2. SEM images of the WOy films which were obtained in this work by reactive PLD at dry air pressures of (a) 

20 and (b) 60 Pa. The temperature of the FTO substrate was 420 °C. 

 

 

 

 

 

Figure S1. RBS spectra for the WOy/FTO/glass samples. The WOy films were obtained by RPLD at different pressures 

of dry air. Colored lines indicated the spectra for different elements in these samples. Fluoride (in FTO layer) was not 

considered during decomposition of the spectra. 



 
Figure S3. VB-XPS spectrum of the WO3 film obtained by RPLD at a dry air pressure of 40 Pa. 

 

  
 

 

 

 
  



  
 

 

 

 

Figure S4. XPS Mo 3d and S 2p spectra for MoSx films, which were obtained by RPLD at different pressures of 

H2S gas. 
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Figure S5. Tauc plots for the (a) MoS2 and (b) MoS3.2 films. 
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Figure S6. VB-XPS spectra of relatively thick (a) MoS2, (b) MoS3.2, and (c) MoS4.5 films. 
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Figure S7. (a) Tauc plot and (b) the leading edge of VB-XPS spectrum for thin MoOz(S) film, which was obtained 

on WO3 by electrochemical oxidation of precursor MoS3.2 film. 

 

 

 



 
Figure S8. Chronoamperometry stability measurement under chopped illumination of Xe lamp for the 

MoS4.5/WO3/FTO photocathode in 0.5 M H2SO4 solution at a potential of 0 V (RHE). The measurement was 

carried out for 3 days (during 8 h per day). 

 

 
Figure S9. Transmittance of the MoS4.5/WO3/FTO sample. 



 

Figure S10. Transient voltammogram of WO3/FTO and MoOz(S)/WO3/FTO photoanodes measured under 
a Xe lamp illumination at an applied potential of 1.6 V (RHE). 

 

 

 

Figure S11. The mechanism (Z-schema) of the photo-activated electrochemical process of HER (including the 

suggested mechanism of charge carrier transport) for the MoSx/WO3/FTO heterostructure. Band gaps and band 

edge positions for the heterostructure are shown. 

 



 

Figure S12. The mechanism of the photo-activated electrochemical process of OER (including the suggested 

mechanism of charge carrier transport) for the MoOz(S)/WO3/FTO heterostructure. Band gaps and band edge 

positions for the heterostructure are shown. 

 

 


