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Raman Spectra of MoS2 with different nitrogen plasma treatment times: 

 

Figure S1: Raman spectra of the prepared N-MoS2 and pristine MoS2 nanosheets.  
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 Figure S1 shows the Raman spectra of MoS2 nanosheets with nitrogen-treated MoS2 

nanosheets for two different times. N-MoS2-10 and N-MoS2-15 represent the MoS2 samples 

with 10- and 15-min nitrogen plasma treatment. As shown in the figure, the two characteristic 

peaks of E1
2g and A1

g appeared with slightly blue shifting of the peaks which is attributed to 

nitrogen incorporation on the MoS2 
1.  

XRD patterns of  bulk MoS2 and synthesized MoS2 nanoflower: 

 

Figure S2: XRD patterns of bulk MoS2 (MoS2-bulk) and the synthesized MoS2 nanoflower 

(MoS2-NF) structure. 

 The XRD patterns in Figure S2 indicates single phase MoS2 nanoflowers with 

hexagonal crystal structure and no impurities (ICDD card no. 77-1716) 2. An X-ray pattern of 

bulk MoS2 powder was provided for comparison with the conventional XRD pattern of the 

MoS2 nanoflower sample. MoS2 nanoflower sample exhibited peaks at 33.69° and 59.5°, 

corresponding to the (100) and (110) planes. The broadness of the peak at 14.2° corresponds 

to (002) planes in comparison to bulk MoS2 crystals indicate that the produced products are 

few layered MoS2. 
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Vapour phase detection The concentration of VOCs injected inside the chamber has been 

calculated using the following Equation 3,4: 

𝐶𝑝𝑝𝑚 =  
𝑉𝜇𝐿𝐷

𝑔𝑚𝐿−1 

𝑀𝑔 𝑚𝑜𝑙−1𝑉𝑚𝐿
× 2.24 × 107                                 …………….. S1 

where 𝐶𝑝𝑝𝑚     = the required vapor concentration,  

 𝑉𝜇𝐿       = volume of the liquid analyte,  

 𝐷𝑔𝑚𝐿−1    = density of the liquid, 

 𝑉𝑚𝐿      = volume of the test chamber  

 𝑀𝑔 𝑚𝑜𝑙−1  = molecular weight of the liquid analyte.  

The subscripts are the corresponding units of the measuring quantities. 

 

 

 

 

 

 

 

 

 

 

 



S4 
 

Optimised configuration structures of MoS2 and N-MoS2 without S vacancy: 

(a) 

 

(b)  

 

Figure S3: Optimized configuration structures with electron charge density differences 

(EDDs) (Δρ) of (a) MoS2 and (b) N-MoS2 system without S vacancy with various VOCs. The 

yellow colour corresponds to charge accumulations, and the cyan colour corresponds to charge 

depletion.  

Current vs. Voltage plot of MoS2 and N-MoS2 sensors: 

 

 

Figure S4. Current vs. Voltage (I-V) plot of MoS2 and N-MoS2 sensors. 
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