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Table S1 H adsorption energy on NbSe, edges.

NbSe; edge model H adsorption energy (eV)
Zigzag —0.16
Zigzag with one Se vacancy -1.79
Armchair 0.28
Armchair with one Se vacancy 0.29
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Figure S1. Density of states projected on (PDOS) N 2p states and Nb 4d states on (a)
zigzag edge and (b) zigzag edge with one Se vacancy via side-on pattern, (c) armchair
edge and (d) armchair edge of NbSe, via end-on pattern, respectively.
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Figure S2. Gibbs free energy diagrams of distal, alternating and mixed pathway on
pristine zigzag edge (a) (b) (c), zigzag edge with a Se vacancy (d) (e) (f).




(a) —
o [0.00 7084 074016 006 |alternating
, =%,
< 024 024, J -0.71)
3 -1.42 ' 149 3
L r— S 1.0
= 2| \ i
\
2 -3.08
o \
w4k -4.26
[0 \
o i— u=ov !
L |
r —u=-1.08V —
RN 7.9
\
8t 1-8.38/
* NN *NNH *NHNH *NHNHNH,NH, *NH, *NH;  NH,
Reaction Pathway
( ) Tai 036 ixed|
o [0.00 /08028 016 006 [mixed .
— N o \ -y,
s 024 024, = 140 A
e Ll -1. == -1.90
> \
= \-3.08
o \
o 4r \-4.26
® : H ‘
o —u=ov :
€ —uU=-1.08V
s -7.19
\ I
s -8.38
- NN *NNH °NNH, *NHNHNH,NH, “NH, “NH;  NH,

Reaction Pathway

~
o
S

Free Energy (eV)

—
()]
N

Free Energy (eV)

o

e .
0.00 o84 074 0.06 |alternating
s s v 016, 1 0.7
024 -0.24", \
Az 1149 490/
5 1
\
\-3.08 426
- 1
)
! i :
b \-6.89
r—u=-1.08V 88D EAE]
\-8.38/
© NN NNH NHNH *NHNH;NH,NH, *NH, *NH;  NH;
Reaction Pathway
0.00 /084 1\ 0.36 006 \mixed
= e .06 071
024 024, ALY \ i
: '-149 190,
| -1.80 SR
v
'.-3.08 —4.26\
[ \
' 1
—UuU=0V !
F——U=-1.08V a0 2719
1-8.38,7
v NN *NNH *NNH, *NHNH,'NH,NH, *NH, “NH; NH,

Reaction Pathway

Figure S3. Gibbs free energy diagrams of alternating and mixed pathway on pristine
armchair edge (a) (b), armchair edge with a Se vacancy (c) (d).




