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Fig. S1. (a) The top and side views and (b) the computed band structure and density of

state (PDOS) for NiTe monolayer. The Fermi level was set to zero in red dashed line.
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Fig. S2. The computed band structures and density of states (PDOSs) for different

defective NiTe nanosheets. The Fermi level was set to zero in red dashed line.



E -Eg/eV

-1

Fig. S3. The computed band structures and density of states (PDOSs) for Fyisre

system.
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Fig. S4. The computed charge population and charge density of different defective

monolayer.
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Fig. S5. (a) The computed AGy+ values for Vyi3re system at the H* high coverage and

(b) Surface Pourbaix diagram of Vyisre.



() (b)
274t s|
slab E
276 | &
—_— Ry
d g
<} 2
78| 2
= s
‘H =
<
280 | 4t
-Zsz L L 1 L L L _8 1 1 1 1 1 1
-0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0 1 2 3 4 5 6
U (V/SHE) U (V/ISHE)
(c) 1.0 0.005000 (d)ﬂ-ozn
0.8 0.015
005325
5
2 0.6 aosus 2 0.010
2 g
& oans
= d = 0.005
S 04 o6 F
£ %
01698 S0
0.2
0.1989 20,005 -
0.0 -0.2280 1 1 1 1
0 1 2 3 4 5

Reaction Pathway

Fig. S6. (a) Computed energies of the Viste and the corresponding reaction
intermediates as a function of the applied electrode potential. (b) Adsorption energies
of H* as a function of the applied electrode potential. (c) pH-Dependent and
potentialdependent contour plot of adsorption energies of H* on the Vyiste. (d) The free

energy profile for H" electrocatalytic reduction on the Vyj3te system in pH = 7.52.
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Fig. S7. Structure of Vyjzte monolayer after AIMD simulations at 500 K for a period of
10 ps with a time step of 1.0 fs, and the corresponding variations of temperature and

energy versus simulation time.



