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Figure S1. XRD patterns of final products obtained in Ar atmosphere. (0-WC)
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Figure S2. XRD patterns of final products obtained in H, atmosphere.
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Figure S3. SEM images of (a) GO (graphene oxide) and final products at (b) 900°C, (c)

800°C, (d) 700°C, (e) 600°C.

)On _
Figure S4. TEM image of WC@rGO obtained at 900°C.



Table S1. BET surface areas of the final products obtained under different conditions.

BET surface area (m?-g-

Sample
D

Bulk WC 1.897
WC@rGO (700°C) 14.759
WC@rGO (800°C) 13.419

WC@rGO (900°C) 9.522
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Figure S5. XPS spectra of the Pt-WC@rGO: (a) survey, (b) W 4f, (¢) O 1s, (d) C Is,

(e) Pt 4f and (f) the XRD patterns of the catalysts (rGO-supported Pt-WC/WC

nanoparticles).
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Figure S6. (a) TEM images of Pt-WC@rGO and the selected area electron diffraction
(SAED) patterns of Pt-WC@rGO layers (inset); (b) HAADF-STEM images of Pt-
WC@rGO and Mapped images from the corresponding EDS analysis of Pt-WC@rGO;

(c) EDS analysis of Pt-WC@rGO; (d) HRTEM images of Pt-WC@rGO.
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Figure S7. XPS survey spectrum of the WC@rGO and GO.
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Figure S8. Electrochemically active surface area measurements. CV curves measured
from 2 to 6 mV s of corresponding materials in (a) 0.5 M H,SO,4 and (b) 1.0 M KOH.
The capacitive currents (Aj) were plotted as a function of scan rate, and the plot was

linear-fitted to calculate double layer capacitance (Cy;) by the equation of Cy=slope/2.
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Figure S9. Nyquist plots of different electrodes at an overpotential of 180 mV in 1.0M

KOBH.

Table S2. Electrochemical properties of different electrocatalysts.

Electrolyte Electrode R, () R, (Q)
WC@rGO 1.60 9.41
wC 2.13 15.24
Mo,C 1.84 25.95
0.5M H,S04
GO 1.48 15.65
Pt@C 1.20 11.68
Pt-WC@rGO 2.07 8.15
WC@rGO 1.75 11.09
wC 1.97 9.05
Mo,C 2.54 12.12
1.0M KOH
GO 1.49 14.38
Pt@C 1.76 11.06

Pt-WC@rGO 225 8.63




