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Fig. S1 (a) Sensor structure in COMSOL represents different layers of the proposed gas sensor.
(b) Gas chamber model housing the sensor with a gas inlet and two outlets.

Table S I The lattice constant a; bond lengths of B-Se (d1), B-B (d2) and B-Te (d3); bond angles
of B-B-Se (61), B-B-Te (62), B-Se-B(63) and B-Te-B (04); the thickness layer(t); the work
function (®); the band gap (E,); VBM/CBM positions.
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Fig. S2 Top and side view of the most energetically favourable adsorption configuration of the
adsorbed molecules (a) NO,+CO,, (b) NO,+CO, (c) NO,+CO+CHy, (d) NO,+CO,+NHs;, ()
CO,tHCN+H,S, (f) H,S+ HCN+NHj;, (g)SO,+ H,S+NH;, (h) CO+CH4+NH;, and (i)
NH;+CO+CH4+H,S molecules on the B,SeTe monolayer.
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Fig. S3 The band structures (a) NO,+CO,, (b) NO,+CO, (¢) NO,+CO+CHy, (d) NO,+CO,+NHj;,
(e) CO,*HCN+H,S, (f) H,S+HCN+NHj;, (g) SO,+H,S+NH;, (h) CO+CH4+NHj;, and (i)
NH;+CO+CHy4+H,S adsorbed B,SeTe monolayer. The blue (red) colour indicates up (down) spin.
Due to the presence of NO, gas, the bandgap changes rustically from the pristine value of 2.151
eV. In the absence of NO, gas, other gas-adsorbed structures have a band gap reasonably similar

to the pristine band gap value.



(a) NO,+CO, (b) NO,+CO (C) NO,+CO,+NH;

1zt 12 12z B-s
-==Bp
<10 —:=—Se-s
or <10 S
£ 3 2
Baf 28 58
g £ z
ki o o
s¢r Al s
A 2 @
]
84t O 4 8
Q [=] o
o o
&l 2
o4 :
25 -20 [ -25 -20 -15 =10 =5 0 5 10 15
= Energy(eV)
Energy(eV)
(d) NO,+CO+CH, (€)CO,+HCN+H,S (f) H2S+HCN+NH,3
. _ . . - T T T T ——T T T T L R e FR A
12 L] —B-s 12 0 . ---::: I
"'g-P i 1 e == Se-s| <o
10 = =Se-g <o N
% ——Se-p % %
® N —Te-s E sl c gl
ﬁ B 4
" s
g 6 io—cp 26} 2 s
& i —os - @
Q4 ——0-p O 4} g 4t
[ { s E 2
| fi  =Ns
r " : L L ——Np 2t 2f
] h v ".’ "&:‘bﬁ 7 ¥ T [] E S 2 0 e —
-25 20 -5 -0 -5 0 5 10 15 —25 20 10, =% 15 20 25 -30 25 -20 -15 10 -5 0 5 10 15 20 25
Energy(eV) Energy(eV) Energy(eV)
i +CO+CH,+
(g9) SO,+H,;S+NH;3 (h) CO+CH,+NH; (i) NH3+CO+CH,+H;S
12 B-s 12 Bs 12
---Bp
10 —-=Ses s -
EY | ——Sep e Se-p s
(] 2 ©
B gl Te-s [ Ted ]
A T — s B e
£ ——S-s L] : £
8% —Sp 26 86
% —0-s & N-s %
o4 —O-p Q4 Q 4
o H-s B o-s a
& N-s op [
2F ‘) N 2 2
i P T RF
B Pt 5 ) 5 3 /Y / 3 \
-25 -20 15 -10 -5 0 5 10 15 20 25 -25 -20 -15 -10 -5 0 5 10 15 20 25 30
Energy(eV) Energy(eV) Energy(eV)

Fig. S4 The orbital projected density of states of (a) NO,+CO,, (b) NO,+CO, (c) NO,+CO+CHy,
(d) N02+C02+NH3,(C) C02+HCN+H28, (f) HQS+HCN+NH3, (g)SOZ+st+NH3, (h)
CO+CH4+NHj3;, and (i) NH;+CO+CH4+H,S absorbed B,SeTe monolayer. Due to the presence of
NO, gas, the bandgap changes rustically from the pristine value of 2.151 eV. In the absence of
NO, gas, other gas-adsorbed structures have a band gap reasonably similar to the pristine band gap
value.



Table S II Band gap, change in band gap, sensitivity, and logarithmic sensitivity for different gas

combinations.
Bandgap Change in L Logio (S%)
Adsorbed gas (E,) bandgap (AE,) Sensitivity (%S)

NH, 2.153 0.002 3.8 0.58

HCN 2.156 0.005 9.200 0.07

I0) 2.154 0.003 86.335 1.93
NO, 0.538 603 3.4401< 108 13.53

SO, 1275 0.876 2.2466<10° 735

CO, 2.164 0.013 22.22 1.34

0,5 2.166 0.015 25.162 T4

CH, 2.154 0.003 5.6322 0.74
NO»+CO; 0.633 1518 5,486 1014 14.74
NO»+CO 0.683 11468 2.087x10M 1432
NO»+CO,tNH; 0.632 1519 5.6x101 14.74
NO,*+CO+CH, 0.692 11.459 1.75%1014 14.24
CO,+HCN+H,S 2.153 0.002 3.8 0.58
H,STHCNINH, 2.160 0.000 15.96 1.20
SO, +H,S+NH, 16 0,551 2.0 <10° 5.023

COTCH,+NH, 2146 0,005 10.14 T

NH.+COTCIL LS 2140 0,011 23.08 137
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Fig. S5 Phonon dispersion curves of (a) NO, and (b) SO, adsorbed on B,SeTe monolayer



