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Results: 

Calculation of the average sp² crystallite sizes and defect density were based on equations S1 and 

S2 

𝐿𝑎(𝑛𝑚) = 2.4 × 10−10 × 𝜆𝑙𝑎𝑠𝑒𝑟
4 × 𝐼𝐺/𝐼𝐷…………………………. (S1) 

𝑛𝐷(𝑛𝑚) =
2.4×1022

𝜆𝑙𝑎𝑠𝑒𝑟
4 × 𝐼𝐷/𝐼𝐺………………………………………… (S2) 

where,  λlaser is the wavelength of the excitation laser of the instrument, in this case being 514.5 nm 

and IG/ID is the ration of the integrated areas beneath the G and D bands. 

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2022

mailto:sofer@vscht.cz


 

Scheme S1: Sensing device preparation and sensing set-up. 

 

 

 

Figure S1: Low magnification TEM micrographs of (a) pristine NCDs, (b) NCDs200, and (c) 

NCDs400 samples. 



Figure S2: High resolution TEM micrographs of (a) pristine NCDs and (b) NCDs700 samples, 

with an inserted line profile. This does not show lines of similar heights or spacing between the 

lines indicating that theNCDs700 sample does not have graphitic character. 

 

 



 

Figure S3: AFM images of (a) NCDs200 and (b) NCDs400 samples as well as (c) their 

corresponding height profile.  

 



 

Figure S4: (a) PXRD patterns, (b) DTG profile and (c) PL spectra of the N-doped samples after 

annealing from 200 °C to 700 °C. 

 



 

Figure S5: Deconvoluted (a) C1s, (b) N1s, and O1s spectra of NCDs200 sample. 



 

Figure S6: Deconvoluted (a) C1s, (b) N1s, and O1s spectra of NCDs400 sample. 

 

Figure S7: (a) Carbon and (b) Nitrogen bonding state distributions for all samples. 



 

Figure S8: PDFs of pristine NCDs and annealed NCDs200, NCDs400 and NCDs700. 

 

Figure S9: Sensor response as a function of MeOH vapour concentrations for the (a) NCDs200 

and (b) NCDs400 sensor devices. 

 

 

 



 

Table S1: Atomic compositions of the NCDs samples 

 

Samples 

Elemental Composition (at.%) 

C1s N1s O1s 

NCDs200 71.76 10.07 18.17 

NCDs400 83.00 9.32 7.68 

NCDs700 84.05 7.79 8.16 

 

Table S2: Sensing parameters of the NCDs devices for detection of MeOH and EtOH; 

sensitivity (S, ppm-1) and LoD (ppm) 

Analyte Electrode S (×10-5 ppm-1) LoD (ppm) 

 

Methanol 

NCDs200 11.6 ± 0.6 37.1 ± 0.3 

NCDs400 4.36 ± 0.1 34.9 ± 0.5 

NCDs700 1.17 ± 0.2 30.3 ± 0.7 

 

 

Ethanol 

NCDs400 -2.09 ± 0.8 91.4 ± 0.1 

NCDs700 -16.4 ± 0.5 43.5 ± 0.4 

 


