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S.F.1: Six lowest energy conformations of 1S-B-phosphorene and relative energies are given in
eV in top and bottom.
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S.F.2: Six lowest energy conformations of 2S-B-phosphorene and relative energies are given in
eV in top and bottom.
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S.F.3: Six lowest energy conformations of 3S-B-phosphorene and relative energies are given in
eV in top and bottom.
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S.F.4: Six lowest energy conformations of 4S-B-phosphorene and relative energies are given in
eV in top and bottom.
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S.F.5: Six lowest energy conformations of 5S-B-phosphorene and relative energies are given in
eV in top and bottom.
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S.F.6: Six lowest energy conformations of 6S-B-phosphorene and relative energies are given in

eV in top and bottom.
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(a) 2-S-B-phosphorene(C) AIMD plot at 500K
for 10 ps.

1000

~
a
S

e ww\,w UMWM%M% Nww WW el

2-S-B-pho ph ne (C+ E)

Temperature (K)
wn
S

250 -

6887 ——————————

%-ssssb M{ /H A "WW i JW’W WW‘(L M\ w PM W

L
4000 6000

Time (fs)

I
2000 8000 10000

(b) 2-S-B-phosphorene(C+E) AIMD plot at 500K
for 10 ps.
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(c) 4-S-B-phosphorene(C) AIMD plot at 500K
for 10 ps.
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(d) 4-S-B-phosphorene(C+E) AIMD plot at 500K
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(e) 6-S-B-phosphorene(C) AIMD plot at 500K
for 10 ps.
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(f) 6-S-B-phosphorene(C+E) AIMD plot at 500K
for 10 ps.

S.F.7: AIMD plots of 2S-B-phosphorene, 4S-B-phosphorene and 6S-B-phosphorene with

sulphur dopants at C and C+E sites at 500K.




nB- Eaa O-H 0O-H-O S-H E; Symmetric | Asymmetric | Redshift in
phosphorene Bondlength | angle bond frequency of | frequency of | Symmetric
(eV) distance OH; OH, frequency
. . (eV) (cm™)
(A) ®) (A) (cm™) (cm™)
C -0.50 0.976, 104.3 2.45 1.91 3503.8 3647.2 203.8
0.976
E -0.59 0.982, 106.4 2.81 1.91 3436.9 3695.2 270.6
2 0.971
C+E -0.58 0.981, 106.4 2.88 3444.9 3702.8 262.6
0.970
C+E -0.51 0.980, 104.6 3.05 1.92 3448.6 3684.0 259
0.972
C -0.52 0.974, 104.0 2.42 1.71 3525.7 3659.1 181.8
0.974
E -0.59 0.981, 103.8 2.25 1.82 3430.3 3553.1 277.3
0.980
4 C+E -0.53 0.974, 104.2 2.43 3529.6 3669.7 178
0.974
C+£ | -0.54 | 0978, | 1043 231 | “7° | 3497.7 | 3694.7 209.9
0.972
C -0.59 0.980, 105.3 2.27 1.58 3468.4 3681.4 239.2
0.973
E -0.55 0.981, 105.5 2.80 1.74 3442.6 3692.9 265
0.971
6 C+E -0.65 0.984, 104.4 2.24 3410.8 3615.0 296.8
0.975
C+E -0.61 0.979, 104.9 2.58 1.75 3488.7 3677.7 218.9
0.973
B- -0.43 0.976, 103.7 2.40 2.00 3504.2 3628.4 203.4
phosphorene 0.975

S.T.1: Table detailing various parameters for water activation.

Where E,qis the adsorption energy of water on PNS (Phosphorene Nanosheet) E,is the bandgap

of B-PNS without water, C- centre, E- Edge. The highlighted and red coloured letter in C+E

corresponds to the site on which water molecule is adsorbed.




