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Figure S1. XRD spectra of MoO2 obtained at 800 °C annealed under N2 gas.

Figure S2. XPS survey spectra of Mo2C/C before (a) and after Al removal (b).
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Figure S3. BET isotherms of (A) MIL-53(Al) and (B) Mo2C/C nanocomposite together with 
pore size distribution (Fig. B inset).

Figure S4. XRD and TEM of Mo2C/XC.
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Figure S5. SEM and elemental mapping of carbon, molybdenum and oxygen present in Mo2C/C.

Figure S6. XRD spectra of Mo2C/C carburized at different temperature.
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Figure S7. Effect of annealing temperature on cyclic voltammograms (CVs) of Mo2C/C 
recorded at different scan rates from 5 to 100 mVs−1, and their corresponding plots of the current 
density at 0.355 VRHE vs. scan rate. CVs were recorded in non-faradic region. The linear slopes 
are equivalent to twice of the electrochemical double layer capacitance (Cdl).
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Figure S8. Potentiodynamic curves showing the effect of temperature on specific current density 
calculated with real surface area.

Figure S9. Two time constant electrical equivalent circuit model utilized to fit the 
electrochemical impedance (EIS) results of hydrogen evolution reaction. Rs – series resistance, 
Cdl and Cd2 are double layer capacitance, Rct – charge transfer resistance for HER, Rp – resistance 
related to the surface porosity.
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Table S1. Comparison of electrocatalysts (Mo2C) for HER. 

Catalysts Electrolyte
Overpotential at 10 mA cm-2

(mV)
Tafel slope

           (mV dec1)
Catalyst loading

(mg cm-2)

α-Mo2C1 0.5 M H2SO4 198 56 0.102
α-Mo2C1 1 M KOH 176 58 0.102

Mo2C/CNT2 0.1 M HClO4 250 251 8.2
Mo2C/CXG2 0.1 M HClO4 170 264 6.3
Mo2C/CNT3 0.5 M H2SO4 190 63 0.65-0.67

Mo2C/CNT-GR3 0.5 M H2SO4 130 58 0.65-0.67
Mo2C/GR4 0.5 M H2SO4 242 82 0.65-0.67

Mo2C/CNT4 0.1 M HClO4 152 55.2 2
Bulk Mo2C4     0.1 M HClO4 ~300 87.6       2

3DHP-Mo2C5 0.5 M H2SO4 97 60 0.28
Mo2C/NCNTs6 0.5 M H2SO4 147 71 3
Mo2C/CNTs6 0.5 M H2SO4 179 65 3
Mo2C/RGO7 0.5 M H2SO4 130 57.3 0.285

MoCx-2
8 0.5 M H2SO4 160 93 0.354

Mo2C nanowires9 0.5 M H2SO4 200 52 0.21
Mo2C/CC10 0.5 M H2SO4 140 124 1.5

Mo2C11 0.1 M HClO4 >250 120 0.28
Mo2C12 1 M KOH 176 58 0.102

Mo2C–carbon13 0.05 M H2SO4 >270 - 0.25
Mo2C14 1 M H2SO4 ~210 56 1.4
Mo2C14 1 M KOH ~190 54 0.8

Mo2C/Ca 1 M KOH 165 66.41 1.0

η: overpotential, GR: graphene, CNTs: carbon nanotubes, a = in this study
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