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

Supplementary Information

From 0D to 2D: N-doped graphitic nanosheets for detection of alcohol-based chemical

vapours

Lerato L. Mokoloko®®, Joyce B. Matsoso®, Nikolas Antonatos®, Vlastimil Mazanek®, Beatriz D. Moreno¢, Roy P.
Forbes®?, Dean H. Barrett*¢, Zden&k Sofer®*,Neil J. Coville®*

&The Molecular Sciences Institute, School of Chemistry. University of the Witwatersrand, Johannesburg 2050, South Africa
bDSI-NRF Centre of Excellence in Catalysis (c*change), University of the Witwatersrand, Johannesburg 2050, South Africa
CDepartment of Inorganic Chemistry, University of Chemistry and Technology -Prague, Technické 5, Dejvice, 166 28, Praha 6, Czech Republic
dCanadian Light Source Inc., 44 Innovation Boulevard, Saskatoon, SK S7N 2V3, Canada

ENational Research Centre for Energy and Materials (CNPEM), Rua Giuseppe Mé&ximo Scolfaro, 10,000 - Polo 11 of High Technology of Campinas - CEP 13083-100, Campinas, SP, Brazil

*Corresponding authors: zdenek.sofer@vscht.cz; neil.coville@wits.ac.za

Results:

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

S2
Lo(nm) =24 X 10710 x At 0 X Ig/Ip ool (S1)
2.4x10%2
np(nm) = T XAp g e (S2)

where, Maser IS the wavelength of the excitation laser of the instrument, in this case being 514.5 nm

and lg/Ip is the ration of the integrated areas beneath the G and D bands.
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Drying at 70 °C
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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.
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Figure S3: AFM images of (a) NCDs200 and (b) NCDs400 samples as well as (c) their

corresponding height profile.
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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.



% 10]@) et 503(b)
S e =
~ 8] ~ 45
N 72
L 6. £ 40
2] 30
25
290 288 286 284 282 403 402 401 400 399 398 397
Binding Energy (eV) Binding Energy (eV)
120
< 1104 (©
o
—
90
7]
SERL
60
40
30
535 533 531 529 527
Binding Energy (eV)

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




« 184(a)
=
w 14
& 10,
o
6
2
290 288 286 284 282 402 401 400 399 398 397 396
Binding Energy (eV) Binding Energy (eV)
a 903(c)
=
~ 80,
“
w2 70,
[
O 60
50,
40,

534 533 532 531 529528
Binding Energy (eV)

Figure S6: Deconvoluted (a) C1s, (b) N1s, and O1s spectra of NCDs400 sample.
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Figure S7: (a) Carbon and (b) Nitrogen bonding state distributions for all samples.
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Figure S8: PDFs of pristine NCDs and annealed NCDs200, NCDs400 and NCDs700.
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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

Elemental Composition (at.%)

Samples Cls Nls Ols
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™) and LoD (ppm)

Analyte Electrode S (x10° ppm?) LoD (ppm)
NCDs200 11.6+0.6 37.1x0.3
Methanol
NCDs400 436 £0.1 349+£05
NCDs700 1.17+0.2 30.3x0.7
NCDs400 -2.09+0.8 914+0.1
Ethanol
NCDs700 -16.4+0.5 435+04




