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Abstract: Ammonia is a harmful atmospheric pollutant that poses serious threats to human health and ecological
environment. Therefore, the development of low-energy, high-performance and real-time ammonia monitoring
system is imperative. In this study, p-aminobenzene sulfonic acid (pABSA) modified MoO;/polypyrrole (PPy)
composite materials were successfully prepared using an in situ chemical oxidation polymerization method with
MoO; and pyrrole monomer (Py) as raw materials and FeCl; as an oxidant, along with pABSA as an anionic
surfactant. Microstructure of the materials was characterized to explore influence of pABSA-modified MoO;/PPy
composite materials on the gas sensing performance. The results demonstrate that at room temperature, the response
value of pABSA-modified MoOs/PPy composite material to a mass concentration of 1x10° pg/L ammonia is 188%,
which is ~8 times higher than that of pure PPy (22%), exhibiting excellent selectivity and stability. The
enhancement in sensing performance can be attributed to the formation of a heterojunction between MoO; and PPy

as well as surface modification by pABSA leading to increased mobile charge carriers on the material's surface.
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1.2.2 MoO3/PPy Ryl &

HX 210 uL(3 mmol)Py F1 0.0224 g b A il 5 47 )
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Fig. 1 XRD patterns of samples
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Fig. 2 FT-IR spectra of samples
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Fig. 3 Raman spectra of samples
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PPy E6MEl. 28 E4REKWY, pABSA 2l [ 54
MORHTESR, [FIIEAH) T % pABSA-MoO;/PPy &
G R

Mo0,(021)
d=0.172 nm

4 R R HBE BT T A S 4 A

Fig. 4 Electron microscopy and surface element scanning of
samples

(a-d) SEM images of (a) MoOs, (b) PPy, (c) MP10 and (d) MPA40;
(e) TEM and (f) HRTEM images of MPA40; (g-1) Element mappings of
MPA40
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BB AR, N 5(a)h M EE 2], PPy. MP10 Al
MPA40 (1) HLfir 7% 7% FLRH 73731 9 348 236 F1 133 Q,
Pt B pABSA &1 [t] MoOs/PPy & & AR} #7171 4



11 W

T, & W EIEREERIZ M MoOs/PPy & & Mk} il T 2 Ui il

1249

B AT, IR T i A, WE A
¥ EI3E4T T Mott-Schottky(M-S)JR, T 3 i 44
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Tablel Zetapotential of thematerials

Sample Zeta potential/mV
PPy -13
MP10 —-18
MPA20 -25
MPA30 =27
MPA40 -33
MPAS50 -30
MPA60 =30
30
(®)
251
§ 20
[
on 15T
(=]
X
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3 —o— MPA40
5 -
0 . . . . .
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K5 Rl A 2 AR i
Fig. 5 Electrical properties tests of samples
(a) EIS plots of PPy, MP10 and MPA40; (b) Mott-Schottky plots of MoO; and MPA40; Colorful figures are available on website

() Nis 399.99 ¢V (b) Ots ’/"“\iz-mcv (© s»
PPy 101.15 eV R 3982 PPy 3.54 €V 531.72 eV
—~ e I . - i, . - T —_
2 399.93 eV 3 53233 eV 2
- & &
B\. ~ ) ~
Z | 2 | /\\M g
8 5 532,10 eV g
= E £
MPA40 01 S, 531.25eV
410 408 406 404 402 400 398 396 394 544 542 540 538 536 534 532 530 528 526 174 172 170 168 166 164 162
Binding energy / eV Binding energy / eV Binding energy / eV

Kl 6 PPy. MP10 fl MPA40 (1] XPS Jtit /&l
Fig. 6 XPS spectra of PPy, MP10, and MPA40
(a) N1s and (b) Ols of PPy, MP10, and MPA40; (c) S2p of MPA40
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Fig. 7 Sensitivity of samples to 1x10° pg/L NH; at room
temperature
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Fig. 8 Sensitivity of PPy, MP10 and MPA40 to different
target gases at room temperature
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Fig. 9 (a) Transient response and (b) linear fitting curves of pure PPy, MP10 and MPA40 to
different concentration levels of ammonia
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Fig. 10 (a) Repeatability and (b) long-term stability tests of samples for 1x10° pg/L ammonia

¥ pABSA-MoOs/PPy X < I UL e 5
Heth 4T e, I 2 7] LA H pABSA-MoOs/
PPy 5 & M RME Z il X 20 B8 ST ey R A i,
AN RERE NH; RO R ) R AR 5 1 5

®2 REMHHESHSHIEL L

Table2 Ammonia sensing propertiesof different materials

Mass
Material T/°C  concentration/ Resg;nse/ ef.
(ngL™) ’

PPy RT 1x10° 347 [43]
PPy-V,05-MnO,  RT 0.2x10° 45.67  [44]
MXene/MoS,/PPy ~ RT 0.1x10° 108 [45]
PPy/Ce0O, RT 50x10° 93.4  [46]
NiO/PPy RT 45 65 [47]
rGO-PPy-SnO, RT 0.1x10° 53 [48]
PPy-ZnO-CSA RT 1.2x10° 79 [15]
pPABSA-MoO4/PPy  RT 1x10° 188 VTVE;IS(

RT: Room temperature.

28 SHE
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