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The study of the response of polymer-based gas sensor

for volatile detection in rice
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Abstract
The objective of this research was to investigate the response of polymer-based gas sensor for volatile
detection in rice. A sensor was fabricated from composite materials between multi-walled carbon nanotubes
and poly (2-acrylamido-2-methyl-1-propanesulfonic acid-co-acrylonitrile) (MWCNT/PAMPA-co-A) based on screen

printing technique. This experiment was divided into 2 parts: (1) to study on the electrical responses of the
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fabricated sensor when exposed to rice vapors in the dynamic system of an electronic nose and (2) to study on
molecular interactions between PAMPA-co-A and rice aroma compounds such as 2-acetyl-1-pyrroline (2-AP) and
hexanal using molecular simulation. The results showed that the sensor was significantly more responsive to jasmine
rice than white rice aroma. This may imply that the jasmine rice contains larger amount of total volatile compounds
than the white rice. The results based on theoretical study using molecular dynamics simulation (MD) and radial
distribution function (RDF) indicated that the position of hydrogen atoms on the hydroxyl group of polymers as a
main active site could interact with hexanal molecules better than 2-AP molecules. In this work, it may be used as a
guideline for research and development of sensing materials based on PAMPA-co-A to increase the sensing
response to rice aroma compounds in the future by increasing of the number of repeating monomer unit of poly
(2-acrylamido-2-methyl-1-propanesulfonic acid), and the number of the active site is consequently increased as well
as sensor response to rice aroma compounds.

Keywords: gas sensor, jasmine rice, molecular dynamics, 2-acetyl-1-pyrroline, hexanal
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Figure 1 The structure of MWCNT/PAMPA-co-A sensor based on screen printing technique.
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Figure 2 The simulation snapshots of (a) PAMPA-co-A in 300 molecules of 2-AP and (b)

PAMPA-co-A in 300 molecules of hexane.
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Fully geometry optimization: B3LYP/6-31G* by GAMESS

(Structures of polymer, 2-AP and Hexanal)

Il

MD simulation by GROMACS software package (round 1)
(System of polymer in 300 2-AP, polymer in 300 Hexanal)
Conditions: temperature = 298 K
Time step = 0.005 ps, number of step = 1,000,000
Temperature coupling = berendsen (tau_t = 0.1)

Pressure coupling = berendsen (tau_p = 0.5, Pcouplingtype = isotropic)

Il

MD simulation by GROMACS software package (round 2)
(System of polymer in 300 2-AP, polymer in 300 Hexanal)
Conditions: temperature = 298 K
Time step = 0.005 ps, number of step = 2,000,000
Temperature coupling = berendsen (tau_t = 0.1)

Pressure coupling = No

Figure 3 The flowchart of MD simulation procedure.
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Figure 5 Molecular structure and symbol of the position defined for RDF analysis for (a) PAMPA-

co-A (b) 2-AP (c) hexanal molecules.
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