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Fig. S1 The microstructures of the prepared H2WO4 examined by SEM (the molar 

ratio of the tungsten precursor and DWCNTs (W:C) is 15:1)



Fig. S2 The typical TEM (a) and HRTEM (b) images of the WO3 after carbonized at 

900 °C



Fig. S3 Thick graphitic carbon layer formed in the samples as the methanol was not 

added to carbon sources



Fig. S4 XRD patterns of the WO3 after carbonized at 950 oC with methanol as carbon 

sources



Fig. S5 The morphology of the WC-CNS composite after the hydrogen was supplied 

into the reaction chamber



Fig. S6 CV curves of different catalysts in 1 M CH3OH and 0.5 M H2SO4 at a 

scanning rate of 100 mv· s-1. Note: Pt loading on the working electrode was controlled 

to be 0.2 mg cm-2
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Fig. S7 CV curves of (WC-CNS)/Pt and WC/Pt catalysts in H2SO4 at a scanning rate 

of 100 mv· s-1. Note: Pt loading on the working electrode was controlled to be 0.2 mg 

cm-2



Fig. S8 CV curves of WC/Pt catalyst after different cycles at a scanning rate of 100 

mv· s-1. Note: Pt loading on the working electrode was controlled to be 0.2 mg cm-2



Fig. S9 CA curves of (WC-CNS)/Pt and WC-Pt in 1 M CH3OH and 0.5 M H2SO4 

solution at potential of 0.7 V for 7000 s


