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S1. Gas sensing measurements
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Figure S1. (a) Electrical conductance dependence of In,Se; on the relative humidity (RH)
concentration at an operating temperature of 300 °C. (b) Calibration curve of the normalized
sensing response (AG/G0) of a-In,Se; towards NO, at an operating temperature of 300 °C and
RH of 40%. The response value for the pristine structure was set to 1 to estimate the limit of

detection (LOD), which was found to be approximately 5 ppb for a-In,Se;.

Table S1. Gas sensing parameters of In,Se; towards different concentrations of NO, at an

operating temperature of 300 °C.

Concentration (ppm) | Response

0.2 9.8

0.5 18.4
1 273
2 42.6

5 77.0
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Figure S2. The response of o-In,Se; towards 0.5, 1, 2, and 5 ppm of NO, at its optimum

operating temperature (300 °C). The results were obtained after the first-time measurements

and two months later.
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Figure S3. The conductance vs time dependence of a-In,Se; at 300 °C. The conductance values
were registered after the gas test of the material to each concentration of NO, (0.2, 0.5, 1, 2,

and 5 ppm) and its recovery in air (please see Figure 5b in the paper). The gas test for each

concentration of NO, lasts 2 h.



Figure S4. SEM image of Pt interdigitated electrodes deposited on the Al;,O; substrate.

S2. Literature comparison

Table S2.

comprising 2D semiconductors and metal-oxide nanostructures. V, denotes the output voltage

Comparison of gas sensing properties of o-In,Se; with sensing structures

of the sensor in air, while V, represents the output voltage under exposure to NO..

Material NO, Response Operating Estimated
concentration | [(R+-Rg)/Ro] temperature | LOD
(ppm) °0) (PPb)
SnS;, ! 5 2.5 200 -
Sb,Se; 2 2 0.8, (Ri-Ry)/R, | 140 60
N-doped In,S; 3 10 0.1, R;-Ry/R, | RT -
SnO,/SnSe; 74 1 2.2 150 360
In,05/SnS; > 50 15,* V/V, 25 -
In,S;3/In, O3 ¢ 1 24 160
Sn0,/SnS,’ 3 15.33, R/R, 60 37
SnSe,/SnO/SnSe & 5 2.6 RT 115
reduced graphene 1 0.6, 450 50
oxide ? (G~Go)/Gy
Black phosphorus 25 0.2 RT -
Al-Black phosphorus | 1 0.1 70 -
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reduced graphene | 10 0.1 RT -
oxide/MoS, !!

C/g-C3Ny 12 50 0.7 200 7390
In,O; nanoparticles 13 | 1.2 0.1, R/R, 300 -
In,O; nanoparticles '* | 40 6, RJ/R, 225 -
In,O; 5 24 300 -
nanoparticles/SnO,

nanowires 1

SnO, nanowires 5 2.3 300 -
a-In,Se; (this work) 1 27.3 300 5

*Room temperature

¥ Gy is the baseline conductance value of the sensor in air, and Gg

conductance value of the sensor in presence of NO,.

S3. O-1s core level measured by XPS
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Figure S5. O-1s core level for the as-cleaved surface of a-In,Se; and for its modification

after an exposure of 10'° L of O, and H,O at room temperature.



Table S3. Differential enthalpy and Gibbs free energies at 400 °C for the surface of
bulk/monolayer of [-In,Se; with and without Se-vacancies. Negative values indicate

exothermic processes, while positive values indicate endothermic processes.

Substrate Analyte AH, kJ/mol AG (400 °C), kJ/mol
0, -133.2/+26.3 -107.3/+52.2
H, -2.6/-70.4 +16.1/-51.7
H,O -296.7/-61.3 -226.0/+9.4
CcO -2379/-75.6 -205.6/-43.3
CO, -289.6 /-78.2 -253.3/-419
B-In,Se; NO, -270.2/-83.4 -214.9/-8.7
NO,+H,0 +18.7/-3.8 +93.4 /+70.9
Ethanol -306.5/-95.4 -251.0/-39.9
Acetone -289.7 / -84.1 -216.3/-10.7
NH; -314.8 /-100.8 -250.9/-36.9
H,S -302.9/-86.7 -244.3 /-28.1
0, -4.9/-56.0 +21.0/-30.1
H, -17.3/-8.3 +1.4/+104
H,O -255.9/-48.2 -185.2/+22.5
CO -53.7/-37.5 -214/-5.2
CO, -214.0/-24.3 -177.7/+12.0
B-In,Se; 97 NO, -67.9/-193.3 +6.8/-118.6
Ethanol -284.8 /-97.0 -229.3/-41.5
Acetone -282.5/-103.2 -218.4/-29.8
NH; -291.8 /-84.1 -227.9/-20.2
H,S -249.4 /-60.2 -190.8/-1.6
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