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Fig. S1 N2 adsorption-desorption isotherms of V-N-C-600 catalyst.

Table S1 Textural parameters of V-N-C catalysts.
Sample SBET

(m2g-1)

Pore volume

 (cm3g-1)

V-N-C-400 29.974 0.0953

V-N-C-600 254.727 0.2089

V-N-C-800 392.324 0.2666

V-N-C-1000 544.681 0.3946
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Fig. S2 Ramman spectra of V-N-C catalysts.
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Fig. S3 The surface morphology of V-N-C-600 catalyst.
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Fig. S4 SEM images of V-N-C-600 catalyst under UED (a) and BED-C (b) mode at 15.0keV. EDXS of 
V-N-C-600 catalyst (c). The particals were incorporated in the supports.
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Fig. S5 (a) FT-IR spectra, (b) XRD patterns of fresh V-N-C-600 catalyst and catalyst after the sixth 
run.
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Fig. S6 V XPS spectra of fresh V-N-C-600 catalyst(a) and catalyst after the sixth run of fresh(b). 


