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Characteristics of Electric Conductivity of Polypyrrole/Poly(vinyl acetate)
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ABSTRACT: Polypyrrole (PPy)/poly(vinyl acetate) (PVAc) blends were prepared by solution
casting of pyrrole/PVAc with a given amount of oxidant (FeCl;) and reductant (FeCl,) in
methanol. During the evaporation of methanol the cast blend films induced in-situ
polymerization of pyrrole and phase separation of PPy and PV Ac at the same time. As the in-
itial amount of oxidant and pyrrole in the mixture was increased we observed that the pyrrole
polymerization proceeded faster and the electric conductivity of the resulting PPy/PVAc
blends varied depending on the holding time in the stirred tank before casting. It was noted
that there exists an optimum ratio between oxidant and reductant at 5:1 molar ratio to obtain
a blend with a high electric conductivity up to 0.1 S/cm. As the pyrrole content in the PPy/
PV Ac blends was increased, the increase in electric conductivity of the blend was observed.
It was also found from the FT-IR spectra that the variation in oxidant amount and conjuga-
tion length of PPy in the blend combined to affect the electric conductivity.

Keywords: polypyrrole (PPy), poly(vinyl acetate) (PVAc), PPy/PVAc blend (s), electric conduc-
twvity, phase separation.
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Figure 1. Effect of matrix polymer on electric conduc-
tivity as a function of holding time; pyrrole/matrix poly-
mer=3/7 by wt, FeCly/pyrrole=25 by mole, FeCly/
FeCl,=5 by mole.
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Figure 2. Effect of initial FeCly concentration in the
mixture solution on electric conductivity as a function
of holding time; pyrrole/PV Ac=3/7 by wt, FeCly/pyr-
role=2.5 by mole, without FeCl,.
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Figure 3. Effect of initial FeCl; concentration on
FT-IR spectra of PPy/PV Ac blends; pyrrole/PVAc=
3/7 by wt, FeCly/pyrrole=2.5 by mole.
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Figure 10. Effect of evaporation temperature on elec-
tric conductivity of PPy/PV Ac blends: pyrrole/PV Ac
=3/7 by wt, FeCly/pyrrole=25 by mole. FeCly/FeCl,
=5 by mole
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