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

Utilising problematic waste to detect toxic gas release in the environment:
fabricating NiO doped CuO nanoflakes based ammonia sensor from e-waste

Rumana Hossain*$, Kamrul Hassan$, Veena Sahajwalla
Centre for Sustainable Materials Research and Technology, SMaRT@UNSW
School of Materials Science and Engineering
UNSW Sydney, Australia

*Corresponding author: r.hossain@unsw.edu.au

$Authors have equal contributions.

Supplementary:
O=H ! f-H ;0=C=0, ¢=C,C-H,C=0 ,
= (b) '820°C | ' |
il 1 | .
0.05 0.4 — ; . 0 rin
M@Ogr_:_f‘\,v: : 5 min|
?:5 -0 g 0 3 :GZBOCI ! I I
= 5 3 | I I \ Jwyt ! 30 min
] < a : W
£ 25 520°C! | | ! :
= s 2 ! 25 min
o = 0.2 4 [ [ I l
e z § 1420°C, | |
o = 1 1 ! 0 min
[ -0.1 . |320c—c| ! a ! Wl !
0.1 L Adh SR WY, N |15 min
|
120°C I I
T - - - 0.15 J| l[ T e e5 MIIN
200 400 600 800 - L g : | _
- T 3 min
Temperature (*C) T T T T T T T
4000 3500 3000 2500 2000 41500 4000 500 0
A
& sa 3 Wavenumber (cm™)
1.4E+8 < 5
& 12648
c
m
§ 1E+8
g BE+T 4
:g BE+T o
4 2 4 &
4E+7 4
\]NL_F uk/\J_ ?
2E+T &
a4
3 . . - .
10 20 30

Retention time {min)

Figure S1. (a) Thermogravimetric analysis with derivatives of the FPCB; (b) TGA-FTIR oft-
gas analysis of FPCB under different temperatures and time; (c) GC-MS analysis of the

condensed gas from TDT (at 600°C).
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Figure S2. High resolution Secondary Electron Microscopy images and Energy Dispersive X-

Ray Spectroscopy of the selected area from CuO nanoflakes.
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Figure S3. Original image of (a), (b) NiO doped CuO based sensor, and (c) gas sensing setup

for detecting NH; gas.
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Figure S4. High-resolution STEM (a) bright-field and (b) dark-field images of the NiO doped

CuO nanoflakes.
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Figure S5: The XPS spectra of the nanoflakes. (a) Survey scan, (b) high resolution Cu

spectrum, and (c) high resolution Ni Spectrum.

Table S1: Elemental analysis of the nanoflakes by ICP and XRF.
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