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Research on nanoparticle PMMA composite polyaniline ammonia gas sensor

LIU Yong, WANG Yuheng, JIAN Jiawen"
( Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China )

Abstract: Polyaniline (PANI) has garnered significant attention due to its excellent sensitivity to ammonia (NH3)
at room temperature. By incorporating organic insulating nanoparticles, its conductivity can be modulated,
enhancing its sensitivity to NHi. Given the fact that polymethyl methacrylate (PMMA) and polyvinylidene
fluoride (PVDF) have similar low thermal conductivities, through low-temperature in-situ polymerization
technology, PANI is either not coated or polymerically coated on the surfaces of nanoparticle PMMA and PVDF.
Consequently, NH; sensors based on three sensitive materials, namely pure PANI, PANI/PMMA and
PANI/PVDF, are fabricated, with their performance differences being compared and studied to reveal the
feasibility of PMMA and PVDF in improving the performance of pure PANI. The test results show that, the
comprehensive performance of NH; response and high-temperature response of PANI/PMMA is the best. Due to
the improvement of the surface morphology of the sensitive material layer brought by nanoparticle PMMA, the
response performance of the sensor is enhanced. PANI/PMMA shows a response value of 23.7% to 12.5x10 *%
NHj;, which is 13% higher than that of pure PANI It is 1.1 times that of PANI/PVDEF. The response time and
recovery time of PANI/PMMA are 207 s and 995 s respectively. Its detection limit is as low as 327x10%.
Meanwhile, it has excellent high-temperature stability. The response value is stable at 17.6% at 50 °C, and the
response fluctuation is small and the recovery performance is high at 100 °C.
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