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Supporting Figures

Fig. S1 The LSVs of the VC-Zn-WC catalyst in the fresh and 1000th cycles.

Fig. S2 XRD patterns of the VC-Zn-WC catalyst after a stability test conducted at –
0.187 V (vs. RHE) in 1 M KOH and –0.229 V (vs. RHE) in 0.5 M H2SO4.

Fig. S3 HRTEM images of the VC-Zn-WC catalyst after a long-term durability test 
conducted at –0.187 V (vs. RHE) in 1 M KOH and –0.229 V (vs. RHE) in 0.5 M H2SO4.
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Fig. S4 CVs of the WC (Ⅰ), Zn-WC-0.05 (Ⅱ), VC-Zn-WC (Ⅲ), and Zn-WC-0.2 (Ⅳ) 
catalysts in a-d)1 M KOH and e-h) 0.5 M H2SO4  at different scan rates.
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Supporting Tables

Table S1. Performance comparison of the reported WC-based HER catalysts at current 
density of ‒10 mA cm–2.

Catalyst Electrolyte Overpotential (mV) Ref.
WC/MWCNT 0.5 M H2SO4 250 [S1]

W2C@WC1−x@C_8 0.5 M H2SO4 240 [S2]
W2C/WC nanoparticles 0.5 M H2SO4 310 [S3]

2D i-WC-G 1 M KOH 225 [S4]
Porous WC film 0.5 M H2SO4 260 [S5]

α-WC/CB 0.5 M H2SO4 256 [S6]
porous WC film 0.5 M H2SO4 275 [S7]
-Ta0.3W0.7C/CB 0.5 M H2SO4 242 [S8]

WCx/C 0.5 M H2SO4 264 [S9]
WC-1273K 0.5 M H2SO4 250 [S10]
WC@NC 0.5 M H2SO4 290 [S11]

WC nanocrystal 0.5 M H2SO4 248 [S12]
WC-graphene 1 M KOH 225 [S13]

WC@GCFs (~100 nm) 1 M KOH 310 [S14]
Fe-WCN nanoparticle 1 M KOH 250 [S15]

VC-Zn-WC 0.5 M H2SO4 229 This work
VC-Zn-WC 1 M KOH 187 This work
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