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Fig. S1 The other H adsorption structures and their AGy on the six non-stoichiometric and two stoichiometric edges.
(a) ZZSe-Mo-NW30. (b) ZZMo-NW30. (c) ZZSe-Se. (d) ZZSe. (¢) ZZMo-Se2. (f) ZZSe-GB4-Se. (g) ZZMo-Se. (h)

ZZMo. Mo, cyan; Se, orange; H, blue.
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(e) zzse-GB4-Se (f) zzmo-se
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Fig. S2 The adsorption free energies and adsorption structures for the six non-stoichiometric edges at 50% H coverage.
(a) ZZSe-Mo-NW30. (b) ZZMo-NW30. (c) ZZSe-Se. (d) ZZMo-Se2. (e) ZZSe-GB4-Se. (f) ZZMo-Se. Mo, cyan; Se,

orange; H, blue.



Table S1. Comparison of HER performance for non-stoichiometric MoSe, edge with other 2D materials.

Catalysts Onset overpotential (V) Tafel slope (mV/dec) References

Z.7Se-Se 0.07 - This work
MoSe, films 0.20 105-120 S1
MoSe, NSs ~0.15 101 S2
MoS, ~0.17 94 S3
1T-MoS; NSs 0.187 43 S4
Defect-rich MoS, sheets 0.12 50 S5
Amorphous MoS, film 0.15 40 S6
hydrogen-annealed MoS, ~0.30 147 S7
1T-VS, NSs - 34 S8
1T-WS, NSs 0.10 60 S9
1T'-MoTe, film - 44 S10
MoSe,_, NSs 0.17 98 S11
MoS,/Sn0, 0.15 59 S12
MoS,/Au ~0.10 61 S13
S-doped MoSe, 0.09 58 S14
Pt-doped MoS, 0.06 96 S15
MoSe,/RGO ~0.05 69 S2
MoS,/RGO ~0.10 41 S3
WS,/rGO 0.15-0.20 58 S16
C;N,@NG - 51.5 S17

LSTL NiPS; ~0.10 95 S18
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