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Figure S1. A series of photographs showing the sample during flash ignition with the 

time interval labeled in two seconds. 
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Figure S2. XRD patterns of intermediate reaction condition samples. (a) XRD pattern 

of the precursor of WO3/GO composite after microwave treating for 30 s. (b) XRD 

patterns of V2O5/GO composites after microwave treating for 30 s and 60 s. (c) XRD 

pattern of Nb2O5/GO composite after microwave treating for 90 s. (d) XRD patterns of 

Ta2O5/GO composites after microwave treating for 30 s and 90 s.



Figure S3. (a) XPS survey spectra and (b) C 1s peaks of the W2C-90s sample. 

Figure S4. (a) XPS survey spectra and (b) C 1s peaks of the VC-120s sample. 

 

Figure S5. (a) XPS survey spectra and (b) C 1s peaks of the NbC-120s sample.



Figure S6. (a) XPS survey spectra and (b) C 1s peaks of the TaC-140s sample.

Figure S7. (a) XRD patterns of the pre-synthesis and completed reaction condition 

samples. (b) XPS survey spectra. (c) Core level Fe 2p XPS spectra and (d) C 1s peaks 

of the Fe3C-120s sample.



Figure S8. EDS elemental mapping scanning of the W2C-90s sample from TEM.

Figure S9. EDS elemental mapping scanning of the VC-120s sample from TEM.

Figure S10. EDS elemental mapping scanning of the Fe3C-120s sample from TEM.



Figure S11. EDS elemental mapping scanning of the NbC-120s sample from TEM.

Figure S12. EDS elemental mapping scanning of the TaC-140s sample from TEM.

Figure S13. (a) SEM of the MoO3/GO composite. (b,c) TEM and High-resolution 

images of the Mo2C-120s sample. 



Figure S14. The High-resolution TEM images of the Mo-6s and Mo-100s samples. (a) 

The reduction process from MoO3 to MoO2. (b) The transition boundary of reduction 

between two crystalline phases. (c) The carbonization process from MoO2 to Mo2C. (d) 

The transition boundary of carbonization between MoO2 and Mo2C phases.

Figure S15. (a) XPS survey spectra and (b) C 1s peaks of the Mo2C-120s sample.



Figure S16. Nyquist plots of the above carbide electrocatalysts.

Figure S17. The long-term durability test of VC-120s sample at η=102 mV in 0.5 M 

H2SO4.




