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1. Supplementary Figures 1-17

Supplementary Figure 1. Detailed optical picture of microwave pulse reaction

equipment.

Supplementary Figure 2. (A-F) SEM images of 2D P-Mo2C, 2D N-Mo2C, 2D

S-Mo2C, 2D P,N-Mo2C, 2D P,S-Mo2C, 2D N,S-Mo2C, respectively.



Fan et al. Chem Synth 2024;4:36│http://dx.doi.org/10.20517/cs.2023.72

3

Supplementary Figure 3. SEM images of 2D Mo2C.

Supplementary Figure 4.AFM images of 2D P,N,S-Mo2C.

Supplementary Figure 5. XRD patterns of T1, T2 and T3, respectively.
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Supplementary Figure 6. C 1s spectrum of 2D P,N,S-Mo2C.

Supplementary Figure 7. (A) High-resolution XPS spectra of P 2p for 2D P-Mo2C. (B)

High-resolution XPS spectra of N 1s for 2D N-Mo2C. (C) High-resolution XPS spectra

of S 2p for 2D S-Mo2C.
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Supplementary Figure 8. (A) High-resolution XPS spectra of N 1s and P 2p for 2D

P,N-Mo2C. (B) High-resolution XPS spectra of P 2p and S 2p for 2D P,S-Mo2C. (C)

High-resolution XPS spectra of N 1s and S 2p for 2D N,S-Mo2C.

Supplementary Figure 9. Cyclic voltammograms of different electrodes in 0.5 M

H2SO4. (A-H) The Cyclic voltammograms of 2D P,N,S-Mo2C, 2D Mo2C, 2D P-Mo2C,

2D N-Mo2C, 2D S-Mo2C, 2D P,N-Mo2C, 2D P,S-Mo2C, 2D N,S-Mo2C, respectively.
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Supplementary Figure 10. Nyquist plots of different samples.

Supplementary Figure 11. Cdl after long-term stability test in 0.5 M H2SO4.
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Supplementary Figure 12. Cyclic voltammograms of different electrodes in 0.5 M

H2SO4. (A-H) The cyclic voltammograms of 2D P,N,S-Mo2C, 2D Mo2C, 2D P- Mo2C,

2D N- Mo2C, 2D S- Mo2C, 2D P,N- Mo2C, 2D P,S- Mo2C, 2D N,S- Mo2C, respectively.

Supplementary Figure 13. Overpotentials at 10 mA·cm-2.
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Supplementary Figure 14. Cyclic voltammograms of different electrodes in 1 M KOH.

(A-H) The Cyclic voltammograms of 2D P,N,S-Mo2C, 2D Mo2C, 2D P-Mo2C, 2D

N-Mo2C, 2D S-Mo2C, 2D P,N-Mo2C, 2D P,S-Mo2C, 2D N,S-Mo2C, respectively.

Supplementary Figure 15. Cdl after long-term stability test in 1 M KOH.
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Supplementary Figure 16. Cyclic voltammograms of different electrodes in 1 M KOH.

(A-H) The cyclic voltammograms of 2D P,N,S- Mo2C, 2D Mo2C, 2D P- Mo2C, 2D N-

Mo2C, 2D S- Mo2C, 2D P,N- Mo2C, 2D P,S- Mo2C, 2D N,S- Mo2C, respectively.

Supplementary Figure 17. (A) The XRD spectrum of 2D P,N,S-Mo2C after

accelerated durability tests. (B) SEM image of 2D P,N,S-Mo2C after accelerated

durability tests. (C) TEM image of 2D P,N,S-Mo2C after accelerated durability tests.
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Supplementary Tables 1-3

Supplementary Table 1. Parameters of the 2D P,N,S-Mo2C from Rietveld refinement.

The space group, lattice constants and fitting index of the corresponding from Rietveld

refinement.

2D P,N,S-Mo2C

Space group P63/mmc

Lattice

(Å)

Parameters a

b

c

3.015030

3.015030

4.747621

α(°)

β(°)

γ(°)

V (Å3)

90.000

90.000

120.000

37.376
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Supplementary Table 2. Comparison of HER properties of different catalysts in 0.5 M

H2SO4

Authors Mateial Electrolyte
Overpotential

(mV vs. RHE)

Tafel slop

(mV·dec-1)

This work 2D N,P,S-Mo2C 0.5 M H2SO4 58 48

Wang et al.[1]
Mo2C&MoS2@N

SC3
0.5 M H2SO4 209 85.5

Zhang et al.[2] Co-Mo2C-CNx-2 0.5 M H2SO4 116 105

Li et al.[3] PC@Ni-Mo2C 0.5 M H2SO4 156 65

Wang et al.[4] NP-Mo2C 0.5 M H2SO4 210 64

Li et al.[5]
Zn, N co-doped

Mo2C
0.5 M H2SO4 169.5 62.2

Chi et al.[6]
Rich N-doped

Mo2C
0.5 M H2SO4 150 61

Shi et al.[7] P-Mo2C@C-2.9 0.5 M H2SO4 89 42

Lu et al.[8] Mo2C@2D-NPC 0.5 M H2SO4 86 62
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Supplementary Table 3. Comparison of HER properties of different catalysts in 1 M

KOH.

Authors Mateial Electrolyte
Overpotential

(mV vs. RHE)

Tafel slop

(mV·dec-1)

This work 2D N,P,S-Mo2C 1 K KOH 70 54

Ouyang et al.[9] Mo2C@N-CNTs 1 K KOH 170 92

Yang et al.[10] 3D Mo2C (1:1) 1 K KOH 110 73.9

Lu et al.[11]
MoC-Mo2C/PNC

Ds
1 K KOH 121 60

Jing et al.[12]
N-Mo2C@NC-1-

120-700
1 K KOH 136 58

Wang et al.[13] NSMB-1.25 1 K KOH 118 74

Yuan et al.[14] Ni/Mo2C/NC-60 1 K KOH 180 63

Gong et al.[15]
MS-Mo2C@NCN

S
1 K KOH 98 99

Luo et al.[16]
Co9S8-NSC@Mo2
C

1 K KOH 89 86.7
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