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ABSTRACT

5292005063:  Polymer Science Program
Jirarat Kamonsawas: Electrical Conductivity Response of Poly(p-
Phenylene Vinylene)/Zeolite Composites Exposed to Flammable
Solvents
Thesis Advisor: Professor Dr. Anuvat Sirivat 169 pp.

Keywords:  Conductive Polymer/ PPV/ Zeolites/ Ketones/ Sensor

The development of gas sensing materials with selective and sensitive
properties for volatile organic compounds (VOCs) detection had been of interest due
to the industrial process pollution. One of possible sensor operating principles is the
electrical conductivity response of the sensing material towards VOCs. In this work.
Dope poly(p-phenylene vinylene) or dPPV was mixed with the three zeolite types:
zeolite Y (NaY); mordenite (NaMOR); and 5A LTA (NabA) to detect acetone, MEK,
MIBK. methanol, and n-heptane at the vapor concentration of 30000 ppm. The
effects of cation type, cation concentration, zeolite type, vapor concentration, dPPV.
and cyclic interval were investigated. BOCuNaY showed the highest electrical
conductivity sensitivity under acetone exposure at 30000 ppm in N- relative to other
cation types (Ni2-, Fe2C K, Nad Cazt, Mg™, and FT). Furthermore, with increasing
cation content in NaY. the electrical conductivity sensitivity towards acetone vapor
increased, especially at 80% ion exchanged. 10% viv of dPPV was mixed into
80CuNaY and 80CuNaMOR matrices and they were exposed to acetone, methanol,
and n-heptane. dPPV_[90]80CuNaYcould respond well in the polar solvents (acetone
and methanol) with the minimum vapor concentrations of 5 ppm for acetone and 2
ppm for methanol while dPPV_ [90]80CuNaMOR showed the lowest detection limit
of 5 ppm in a noil-polar vapor (n-heptane). Overall, dPPV enhanced the electrical
conductivity sensitivity of 80CuNaY and SOCuNaMOR by an order magnitude. For
the cyclic interval, the electrical conductivity response decreased with increasing
number of cyclic intervals towards acetone vapor due to the irreversible interaction as
evidenced by FTIR and AFM techniques.
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