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Synthesis of Electrical Conductive Polymer Blends by
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Abstract

The substrate, polycarbonate (PC) or
polystyrene (PS), is firstly impregnated with pyrrole
monecmer in the SCCO; atmosphere. The impregnated
substrate is then soaking in the iron(lll) chloride
aqueous solution to generate a conducting polymer
composite. By varying the impregnation time of each
substrate, the morphology, conductivity, composition
of the composite have been investigated and discussed.
The surface morphology of composites become more
delicate with SCCO, impregnating process and result
in raising of conductivities. Furthermore, the different
CO; sorption amount and desorption rate of PC and
PS polymer substrate lead to the difference of PPy
content inside the polymer substrate. The conductivity
of PPy/PS composite reaches 5 X 10°S/cm. The
scanning electron microscope images and element
analysis results indicate that PS can be a better
substrate than PC.

Keywords: Conducting polymer, Supercritical carbon
dioxide, and Polypyrrole
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Table 1 Content of pyrrole or PPy (wt.%) of the
composites with various impregnation times
With zero hour With four hour
Polymer impregnation time impregnation time

substrate Surface Foam Surface Foam
region  region region region
PS 79.52 0.61 10.63 0.79
PC 75.87 0.70 5.85 3.66
(a) (b) (c)

Figure 1 Photograph of experimental specimens in this
study: (a) pure PS substrate (b) undoped
pyrrole/PS  blend (c) doped PPy/PS
composite

(© (d)
Figure 2 SEM images of composite cross section with
four hours impregnation time using (a) PS, (b)
PC as the substrate, (c) impregnated PS



without doping and (d) swollen PS without

pyrrole monomer
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Figure 3 Conductivity of composites versus
impregnation time for PS (&) and PC (@)
polymer substrate

(c)PPy/PS
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Figure 4 Scanning electron microscope images of
composite surface zero hour impregnation
time for (a), (b) and four hour impregnation
time for (c), (d)
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Figure 5 Plot of the residual weight fraction of CO,

against the desorption time for PS (A) and
PC (@) polymer substrates with four hours
impregnation time.



