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Table S1 Summary of the previously reported molybdenum carbides in acidic media.

Catalyst Loading/(mg-cm™?) Current density/(mA-cm °) Overpotential/mV Electrolyte Tafel slope/(mV-dec ') Ref.
Mo2C 0.21 10 ~130 0.5 mol-L ™' HaSO4 ~53 Energ Environ Sci.
2014, 7, 387-392
Mo:C/CNT 2 10 ~152 0.1 mol-L™" HCIOs 55.2 Energ Environ Sci.
2013, 6, 943-951
MoCx 0.8 10 ~142 0.5 mol-L™" HaSO4 53 Nat. Commun.
2015, 6, 6512
Mo:2C/GCSs 0.36 10 ~200 0.5 mol-L ™" H2SO4 62.6 Acs Catalysis,
2014, 4, 2658-2661
Mo:C 1.4 20 225 1 mol-L™" H2SO4 56 Angew. Chem. Int. Ed.
2012, 51, 12703-12706
B-Mo.C 0.28 25 230 0.1 mol-L™" HCIOs 120 Angew. Chem. Int. Ed.
2014, 53, 6407-6410
Mo:C/SS 0.204 10 ~175 0.1 mol-L™' HCIOs 88 This work

Fig. S1 SEM images of the precursor (a) and Mo2C/SS (b).

In our work molybdenum carbides are the main active centers for the HER, and the HER activity of molybdenum oxides can be
neglected compared with molybdenum carbides, which can be proved by the following experimental data shown in Fig. S2 and Ref. 1.
In Ref. 1, the synthesized MoB and Mo:C particles were also contaminated with molybdenum oxides such as MoO3 and MoO: on the
surface before activation. After activation by galvanostatic electrolysis, the amounts of MoO3 and MoO:z greatly diminished. And the
Fig. S11 in Ref.1 shows the polarization curves of MoO2, MoOs, Mo, and carbon paste electrodes, those curves show that MoO2, MoOs,
and Mo metal are not efficient catalysts for HER compared with the synthesized MoB and Mo2C particles.

The molybdenum oxides were prepared as follows: the precursor DAP-2H+/MOO§_ was covered and buried by the recrystallized
NacCl via the process of salt sealing. And then the precursor was annealed at 900 °C for 3 h in the atmosphere of oxygen, followed by
centrifugation process to remove the NaCl crystal, and then the molybdenum oxides would be obtained after drying. The preparation
method of molybdenum oxides was similar to that of M02C/SS, the only difference is the atmosphere replaced as oxygen during the
process of carbonization.
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Fig. S2 HER polarization curves of Mo:C/SS, M02C, commercial Pt/C and MoOx.
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Fig. S3  The stability test of Mo2C/SS(a) and Mo:C (b) in 0.1 mol-L™! HCIOx.

The stability is another important indicator of the catalytic performance of a HER catalyst. The stability test of Mo2C/SS and Mo2C
were carried out by continuous scanning for 1000 cycles in the potential range of —0.2 V~+0.2 V (vs RHE) at a scan rate of 50 mV-s™.
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As shown in Fig. S3 (a) and (b), only slight deteriorations of cathodic current density were observed after 1000 CVs in 0.1 mol-L™!
HCIlOs4 solution, indicating their good durability of both catalysts (Mo02C/SS and Mo2C) for HER.
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