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The custom-built gas sensing set-up is shown in Figure S1. An external bias voltage of 5V was
applied during sensing measurement.

Figure S1. Custom built Gas sensing Setup
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Figure S2. TGA Data for Bulk Boron and Few Layered Boron Sheets
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Figure S3. (a) pore size distribution in Bulk Boron
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Figure S3. (b) pore size distribution in Exfoliated Boron Nanostructure
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Figure S4. (a) AFM image of as obtained boron nanostructures
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Figure S4. (b) and Raman spectrum corresponding to it
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Figure S5. Selectivity of few layered boron nanostructures-based chemiresistive device
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Supplementary Note 1: Fabrication of Device

Interdigitated electrodes (IDEs) with width and gap of 5 pm were fabricated on Si/SiO2 by
photolithography. In the first step, photoresist (AZ5214E) was spin coated (in steps of (i) 500
rpm for 5 seconds., (i1) 4000 rpm for 40seconds. and (ii1) 500 rpm for 5 seconds.) on the Si/Si02
wafer. In the second step, it was exposed to UV light (for 6 seconds.; MJB4 mask aligner (Suss
MicroTec)) after pre-baking (110°C for 600 seconds.). Development was done using MF 26A
developer (for 18 seconds.) and was stopped by dipping in water. The Ti/Pt electrodes (10 nm/90
nm) were deposited using DC magnetron sputtering (Ti deposition: DC power 150 W, deposition
time 25 seconds, Pt deposition: DC power 35 W, deposition time 150 seconds) followed by lift
off. The optical micrograph of the finished device is shown in Fig. S6(a). 130 microlitre of
exfoliated few layered boron sheets were dropcasted on the IDE fingers and calcinated at 120°C
for half-an-hour hours in ambient to improve electrical contact. The optical micrograph of the
finished device is shown in Fig. S6(b).



Fig. S6. Optical microscope image of the device (a) before dropcasting and (b) after dropcasting
the sensing material
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Fig. S7. Variation of response for four different devices
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Fig. S8. (a) Large area Low Mag TEM image of as-prepared boron nanostructure
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Fig. S8. (b) and its statistical distribution
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Fig. S9. XRD data of the exfolated boron nanostrucutre after 3 months
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Fig. S10. XPS Survey Data for bulk and nanostructured Boron
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Table S1 Comparision of Few Layered Boron Sheets based methane sensor with other high
performance methane sensor

S.No

Response Time/ Recover Operating
Material Response (%) P . v Temperature LoD Ref.
Time (Seconds) °C)
1.
Zn0 873 ;@p;o,ooo 8.3/17.8 @ 10,000 ppm 250 100 ppm 1
2.
Sn0O» 862 @ 2500 ppm ~30/- @ 2500 ppm 300 125 ppm 2
3 In203 225@ 10,000 ppm | 200/- @10,000 ppm 300 2500 ppm 3
4.
Co304 128 c:>pi(1),ooo 100/50 @ 10,000 ppm 200 2500 ppm 4
5. Co doped ZnO 350 @ 100 ppm 19/27 @ 100 ppm 140 50 ppb 5
6.
Pt-C0304/Mo0S; 7.43 @ 1000 ppm - 170 500 ppm 6
7. .29
NiO/RGO 5 2/;p@r:11000 18/20 @ 500 ppm 260 100 ppm 7
8.
Few Layered Boron | 4 50, @ 80 pom | 41.8/52 @ 39.6 @ 80 ppm RT >0 ppm Our
Nanostructure (50 ppm- 105 ppm) work
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Table S2 Comparision of Few Layered Boron Sheets based methane sensor with other Room
Temperature Methane sensor.

S.No Concentration Range X
Material Response (%) (ppm) Response Time/ Recovery LoD Ref.
Time (Seconds)
1 10,000-80,000
RGO/SNnO; 76 @ 10,000 ppm 200/- @ 10,000 ppm 10,000 ppm 8
2 500-2000
Au/VOx 18.2 @ 500 ppm ~2000/1000 @ 500 ppm 500 ppm 9
3 100-500
PANI/ZnO 48@100 ppm 20/>250 @ 500 ppm 100 ppm 10
4 ~ 10,000-50,000
Pbs 12 @ 10,000 -/ 10,000 ppm u
ppm
5 TiO, ~610 @ 5 ppm >-100 45/33 @ 60 ppm 5 ppm 12
6 Few Layered Boron 50-105 50 ppm Our
Namostructure 43.5 @ 50 ppm 41.8/52 @ 39.6 @ 80 ppm work

(50 ppm- 105 ppm)
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