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Fig. S1 Reaction flowchart of the experiment. 

  



 
Fig. S2 XRD patterns of (a) CVD-B, N-Mo2C-1.5h, CVD-B, N-Mo2C-2.25h, CVD-B, N-Mo2C-

3h, and B, N-Mo2C. (b) B, N-Mo2C-X (X stands for the ratio of boric acid dosage). 

  



 

Fig. S3 SEM image of (a) Mo2C, (b) B-Mo2C, (c) N-Mo2C, (d) B, N-Mo2C, and (e) CVD-B, N-

Mo2C-3h. 

  



 

Fig. S4 N2 adsorption isotherms of (a) Mo2C, (b) B-Mo2C, (c) N-Mo2C, (d) B, N-Mo2C, (e) CVD-

B, N-Mo2C-3h, and (f) BET surface area. 

  



 
Fig. S5 High-resolution XPS spectra. (a) survey spectra, (b) C 1s and (c) O 1s spectra of Mo2C, N-

Mo2C, B-Mo2C, and B, N-Mo2C. 



 

Fig. S6 HER performance of different samples in Polarization curves. (a) 1.0 M KOH, (b) 0.5 M 

H2SO4, and (c) 0.5 M Na2SO4. 



 

Fig. S7 XPS spectra of Mo 3d in B, N-Mo2C before and after HER test in different environments. 

  



 

Fig. S8 Polarization curves of B, N-Mo2C before and after I-t durability tests in (a) 1.0 M KOH, 

(b) 0.5 M H2SO4, and (c) 0.5 M Na2SO4. 

  



 

Fig. S9 HER performance of different samples in 1.0 M KOH. (a) Polarization curves, (b) Tafel 

plots, (c) Nyquist plots collected at the overpotential of 100 mV, and (d) Capacitive currents as a 

function of scan rates with various rates from 20 to 100 mV s-1. 

 



 
Fig. S10 HER performance of different samples in 0.5 M H2SO4. (a) Polarization curves, (b) Tafel 

plots, (c) Nyquist plots collected at the overpotential of 200 mV, and (d) Capacitive currents as a 

function of scan rates with various rates from 20 to 100 mV s-1. 

  



 

Fig. S11 HER performance of different samples in 0.5 M Na2SO4. (a) Polarization curves, (b) 

Tafel plots, (c) Nyquist plots collected at the overpotential of 600 mV, and (d) Capacitive currents 

as a function of scan rates with various rates from 20 to 100 mV s-1. 

  



 
Fig. S12 HER performance of different samples in 0.5 M H2SO4. (The counter electrode is a 

carbon rod.) 

  



 
Fig. S13 (a-d) Cyclic voltammetry curves for Mo2C, N-Mo2C, B-Mo2C, and B, N-Mo2C at 

different scan rates for HER in 1.0 M KOH (20-100 mV s-1). 

  



 

Fig. S14 (a-d) Cyclic voltammetry curves for Mo2C, N-Mo2C, B-Mo2C, and B, N-Mo2C at 

different scan rates for HER in 0.5 M H2SO4 (20-100 mV s-1). 

  



 

Fig. S15 (a-d) Cyclic voltammetry curves for Mo2C, N-Mo2C, B-Mo2C, and B, N-Mo2C at 

different scan rates for HER in 0.5 M Na2SO4 (20-100 mV s-1). 

  



 

Fig. S16 (a-c) Cyclic voltammetry curves for CVD-B, N-Mo2C-3h at different pH for HER in 1.0 

M KOH, 0.5 M H2SO4, and 0.5 M Na2SO4 (20-100 mV s-1). 



 

Fig. S17 Optimized geometric structures of (a) N-Mo2C and (b) B-Mo2C. 

  



 
Figure S18 H* adsorption of N-Mo2C. 

 

 

 

 

 
Fig. S19 H* adsorption of B-Mo2C. 

  



 

Fig. S20 H* adsorption of B, N-Mo2C. 

  



 

Fig. S21 PDOS of Mo, C, B, N and H atoms in the (a) N-Mo2C, (b) B-Mo2C, and (c) B, N-Mo2C 

structure after adsorption. 

  



Table S1 Comparison of time and drug costs of B, N-Mo2C with other reported Boron and Nitrogen 

co-doped Mo2C-based electrocatalysts. 

 
 

 

 

 

Table S2 Comparison of productivity of B, N-Mo2C produced through the different equipment and 

different time. (Product yield was obtained by calculating the mass ratio of the obtained products to 

the reactants.) 

 
 

 

 

 

Table S3 Mass percentage of elements tested by energy dispersive spectrometer (EDS). 

 

  



Table S4 EIS parameters of different catalysts for HER. 

 
 

 

 

 

Table S5 Bader charge analysis before and after H* adsorption in N-Mo2C. 

 
  



Table S6 Bader charges analysis before and after H* adsorption in B-Mo2C. 

 

  



Table S7 Bader charges analysis before and after H* adsorption in B, N-Mo2C. 
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