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ok HEdR2AE FAETZAZ 3 copper(ll) percolated ASHAZ AHEEHA ZI3AHA ARSI AR SHEES AT
FOEA $8 434D VIAZEE 21 e WdAFE2E PVAS JEASE 29 FEd gt & A4 deldoA JAEEA 32
A2 APsgrh NAFPELE FAY ZUPEL EFAR Ul ARHIEAIE JAHs AEH EFUEY A/AERE 107-107
S/emE UERRT. FEo] S2ERRA YA EYER FH| He FEE UV-visBERAZ FAAch ARA B4 EY ArA=Ed 714
ZEE A9 S FAAN 2A AN TGARHZAFAE 2ETEA o F4E ZIEL EdAae] 94 o] S vHR
gt AR £445 g9 g ERAYR Vo) LA AR E2H0 &S UehiUth DMAE AHgste] ZE8E3 S2ERPRee
8/3¢ 2AHet9 27 dynamic mechanical analysis(DMA) #4723 E#As oA Z23&9 o] F7IHEA F8A0 ARz A=A

M a8 O

Abstract: Electrically conducting composite films were prepared by a vapor phase in situ polymerization of pyrrole in the methyl cellulose film
containing a copper(Il) perchlorate. Methylcellulose had high affinity to pyrrole and was used as a matrix polymer. Conducting polypyrrole was
embedded in the methylcellulose film forming a conducting network and the conductivity of the composite films ranged 107 to 107 S/cm. The
conductivities of conducting composite films were dependent on the nature of the matrix polymers, concentration of oxidant and polymerization time.
In situ polymerization of pyrrole was observed in the matrix polymer and confirmed by UV-vis spectra. From the results of the thermogravimetric
analysis, the chemical oxidative polymerization of pyrrole in the matrix polymers did not give any negative effects on the thermal stability of the
composite films. Electron micrograph of composites indicated good penetration of PPy in the matrix polymer. DMA suggested a certain degree of
incompatibility of the polypyrrole in the composites.
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Figure 1. Dependence of the conductivity of composites of PPy/
methylcellulose(4), PPy/PVA(ID), and PPy/chitosan(A) on the
polymerization time, respectively.
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Figure 2. Dependence of the conductivity of the composites of

PPy/methylcellulose(l and the PPy content in the composite

(@) on the polymerization time.
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Figure 3. Dependence of the initial oxidant concentrations on
the conductivity of the composites. The initial oxidant concen-
trations of copper persulfate are 3% (4), 5% (WD, and 10%(®),
respectively. )
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Figure 4. Dependence of transmittance(%) at 550 nm of UV-vis
spectrum of composites of PPy/methylcellulose(¢), PPy/PVA
(W, and PPy/chitosan(4), on the polymerization time, respec-
tively.
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Figure 5. UV spectra of methylcellulose and composites of
PPy/methylcellulose. 1 is spectrum of methylcellulose film and 2,
3 and 4 are spectra of composite films prepared from poly-
merization times of 0.5, 2, 4 and 6 hrs, respectively.
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Figure 6. TGA thermograms of methylcellulose(—), methyl-
cellulose containing the oxidant(- - -), and composite of PPy/
methylcellulose(---), respectively, under nitrogen flow.
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Figure 7. TGA thermograms of methylcellulose(—), methyl-
cellulose containing the oxidant(- - -), and composite of PPy/
methylcellulose(-~-), respectively, under oxygen flow.
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5 wt % oxidant(- - -) and 10 wt % oxidant(---), respectively.
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Figure 10. DMA thermogram of methylcellulose(—) and DMA
thermograms of composites of PPy/methylcellulose prepared for
the polymerization time of 1 hr(---), 2 hr(- - -), and 4 hr(----),
respectively.
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Figure 11. Tensile strength of methylcellulose(4) and compo-
sites of PPy/methylcellulose(l), respectively.
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