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ABSTRACT

#962016 . POLYMER SCIENCE PROGRAM
KEY WORDS : Conductive Polymer / Specific conductivity / Polypyrrole /
Gas Sensor
Walaiporn Prissanaroon: Preparation and Characterization of
Polypyrrole Films for Gas Sensor Application. Thesis Advisors: Prof. Johannes
Schwank and Assoc. Prof. Anuvat Sirivat, 85 pp. ISBN 974-638-517-8

Polypyrole (PPy), a conductive polymer, was synthesized
chemically by using dodecylbenzene sulfonic acid (DBSA) as the dopant and
ammoniumpersulfate (APS) as the oxidant. PPy films were prepared by casting
the solution of PPy dissolved in m-cresol on a glass slide. The doping level of
doped PPy was controlled by the DBSA concentration used and determined by
elemental analysis. The spectra of FT-IR and UV-VIS light absorption of the
soluble PPy indicated that both the sulfate anion and the hipolaron absorptions
respectively increased with the doping level. The morphology of DBSA-doped
PPy at low doping levels had a granular appearance but changed into a fibrillar
type at higher doping levels. The conductivity was found to increase with
temperature in N2 atmosphere in agreement with the variable hopping process
theory. However, at low temperatures and doping levels, the opposite behavior
occurred due to the free volume expansion which tended to retard the electron
hopping process. The specific conductivity of DBSA-doped PPy films
increased with SO2 concentration in the range of 500 - 2500 ppm. In SO2
atmosphere, we found that the conductivity increased with temperature at low
temperatures, indicating semiconductor behavior. But at high temperatures, the
conductivity decreased with temperature possibly due to desorption of SO2
molecules from polypyrrole chains.
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