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Figures & Tables

Figure S1 illustrates the schematic representation of the electrochemical exfoliation setup and 

the exfoliated MoS2.  The MoS2 flakes were deposited onto a PET substrate featuring gold 

interdigitated electrodes (IDEs) employed for sensing purposes.  Various characterisations 

were conducted on the exfoliated MoS2 to analyse its surface morphology. 

Figure S1: Schematic representation of electrochemical cell used for the exfoliation of MoS2.
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The morphology and surface of the MoS2 sensor devices were examined on the deposited MoS2 

network prepared using a liquid-phase sonication (LS) method on PET substrates using 

scanning electron microscopy (SEM), as shown in Figure S2.  The SEM images were recorded 

using a FEI QUANTA 650 field emission scanning electron microscope.  Figure S2(a) displays 

an SEM image of a PET substrate uniformly covered with MoS2, featuring interdigitated gold 

electrodes with a finger width and length of 50 µm and 1.1 mm, respectively.  The figure 

illustrates the even distribution of MoS2 across the substrate, highlighting the effectiveness of 

the ink jet technique in achieving uniform thin films.  Figures S2(b) and S2(c) depict images 

of the deposited MoS2 thin film at lower and higher magnifications, respectively.  Additionally, 

EDX mapping indicates atomic weight percentages of 34 % for molybdenum and 65 % for 

sulfur, indicating sulfur deficiency in the MoS2
 sensor devices.

Figure S2: (a), (b) SEM images, and (c) EDX mapping of 2D MoS2 networks prepared using 

an LS method on PET.
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Table S1: Quantification of various elements in the sensor device using X-ray photoelectron 

spectroscopy (XPS).

Name Position FWHM R.S.F. Area

O 1s 532.4 1.8 2.93 51110

C 1s 284.8 1.6 1 54480

Mo 3d 229.2 0.7 9.5 70874

S 2p 162.0 0.8 1.68 22442

O 1s 532.3 1.9 2.93 50685

C 1s_1 284.8 1.4 1 42535

C 1s_2 285.9 1.4 1 8078

C 1s_3 287.4 0.9 1 836

C 1s_4 288.7 1.4 1 2237

Mo 3d5/2 229.2 0.7 9.5 34366

Mo 3d3/2 232.4 0.9 9.5 24082

S 2p3/2(S
2-
) 162.0 0.7 1.68 12605

S 2p1/2(S
2-
) 163.2 0.7 1.68 6302

S 2p3/2(S
2

2-
) 162.7 1.0 1.68 2439

S 2p1/2(S
2

2-
) 163.9 0.8 1.68 1219

In the XPS analysis, FWHM represents the full width half maxima of the spectra, which 

measures the equipment's energy resolution.  RSF stands for the relative sensitivity factor, 

which accounts for the efficiency of detecting emitted electrons from different elements.
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Optical images were obtained using an Olympus DSX1000 digital microscope, employing a 

50× objective lens in bright field mode.  Figure S3 displays the optical images of a MoS2 film 

deposited on a PET substrate with gold-interdigitated electrodes.  The photo reveals MoS2 

flakes typically measuring 2-5 µm in width.

Figure S3: The bright field images of a 2D network of MoS2 prepared using the LS method on 
a PET substrate.
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The sensor response to higher concentrations of NO2 ranging from 5-50 ppm was measured at 

a constant bias voltage of 1 V, as shown in Figure S4.  The sensor shows a faster response time 

of approximately ~2 minutes at higher concentrations.  Additionally, the saturation of the 

sensor current is observed at higher concentrations, indicating complete surface coverage with 

the analyte molecules. 

Figure S4: Transient sensor response for NO2 at room temperature concentrations ranging 

from 5 to 50 ppm.














