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Abstract

Abstract

Recently, additional notion has been placed to a gas sensor, owing to its
promising application in daily life, industrial application and medical diagnosis. In
this work, a polypyrrole (PPy) based ammonia (NH3) sensor was developed. Material
synthesis, characterization, sensing performance as well as sensing mechanism were
investigated.

PPy materials were fabricated via chemical polymerization route. Effect of
synthesis conditions, such as precursor concentration, reaction pressure, temperature
as well as time on the electrical conductivity were focused. As-synthesized PPy
samples were characterized by TG-DTA, FTIR, XRD and SEM. PPy with highest
electrical conductivity was obtained by using of the precursor solution of
Py/APS/DBSNa/p-NPh at a ratio of 3.75/1.25/0.15/0.3 synthesised at 0 °C for 4 hours.
SEM, FTIR and XRD analysis shown that the morphology of PPy varies with
different solvent applied, but maintain almost the same composition and crystal
structure. Based on the experimental data, an electrical conducting model for PPy was
established and its conduction mechanism was proposed.

In addition, PPy was polymerized onto two different substrates including SiO,
and Mg,SiO,, for the demonstration of substrate effect on the NHj3; sensing

performance. Response curves of hexagonal and cylindrical SiO, were

X
136.81

and 0.984, respectively. In the case of Mg,SiO4, the NH3 sensing response was

y =-1.69*exp(— )+2.56 and y=1.40+4.37x10°x, with R? value of 0.968

enhanced almost by 1-fold within a 30% pore-forming agent loaded substrate,
compared to the bare one. Mg,SiO, based sensor showed a faster response time than
SiO,. Sensors with greater sensitivity and longevity were obtained within a higher
temperature region.

Moreover, the sensor was optimized by functionalization of SnO,, showing a
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greater sensitivity and faster response/recovery time. Highest sensitivity was observed
in the hybrid with 0.5 g SnO, load. The sensor shows a great stability, reserving its 80%
response after 120 days storage.

Eventually, a portable sensor device that includes sensing element, integrated

power system and DAQ card was constructed, with a calibration curve of

y =—315.197 +6886.68x (R?=0.996). The NH3 sensor device will be exploited as a

part of “Toilet cleanness monitoring system”, unsurfacing its application in a “Smart

toilet” in the future.

Key words: gas sensor, polypyrrole, PPy/SnO,, ammonia
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