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ABSTRACT. Although a polypyrrole shows better electrical conductivity, 100~400 2 'em™', than
other organic conducting polymers, its electrical conductivity will be worsen in the presence of the oxygen
due to its easy oxidation. On the other hand, polythophene shows better stability in the air while its
electrcal conductivity is poor compared to the polypyrrole. We succeed to develope the mixed polymer
electrode that is stable in the air and shows a good redox characteristics. The mixed polymer electrode
has been prepared by the electrical polymerization of polypyrrole on the Pt electrode as 1.70 Cem™
and then coating with polythiophene as 0.34 Ccm ™% The polymerization rate of polythiophene was 3.89X
10°¢ at the bare Pt electrode and 6.07X10 %cms™! at the mixed polymer electrode. And the standard
rate constants of each electrode were 5.16X107¢ and 3.94X 107 * ecms ™' respectively. Also, the electrocatal-
ytic rate of the polypyrrole polymer electrode was 345X 107* cm’mol™'s™!. We found the immobilized
layer at the modified electrode acted as an electrocatalyst. Finally, this polymerization process at the
Pt electrode was the electron transfer controlled, but that the mixed pelymer electrode was the diffusion
and charge transfer controlled.
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Fig. 1. Cyclic voltammograms of polythiophene(a),
and polythiophene grafted polypyrrole electrode(b),
polypyrrole(c).
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Fig. 2. Rotating disk voltammograms of thiophene
polymerization on polypyrrole coated electrode from
bottom the rotation rates are 1000, 2000 and 3000
rpm.
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Table 1. The values of limiting current in thiophene polymerization on Pt and pyrrole polymer precoated electrode

under different temperatures

Current(mA)
Electode
Pt ppy/Pt
— ¢ 10 15 20 25 10 15 20 25

500 —0.0143 —0.2161 -~0.2639 -05257 -001178 —0.3549 -0.6001 —-0.3749
1000 —0.0105 —-0.2024 —=0.2706 —05411 —-0.01202 -0.3804 —0.5280 —0.3525
1500 —0.0089 —0.1903 —-0.2736 —05438 —0.01235 -—0.3928 —-0.5062 —0.3173
2000 -0.0082 —0.1881 —0.2743 —05473 —0.01250 —04154 —0.4621 —0.3029
2500 —-0.0076 —-{.1860 —-0.2757 —0.5516 —001266 —0.4310 —0.4535 —0.2853
3000 —-0.0072 —0.1832 —0.2766 —0.5556 ~0.01302 —0.4423 —0.4038 —-0.2797
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Fig. 3. Levich plots of thiophene polymerization on
Pt(bottom) and polypyrrole precoated electrodetop)
at 20T,
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Fig. 4. (a) Levich-Koutecky plots of thiophene poly-
merization on Pt electrode at various temperature of
10, 15, 20 and 25 C from bottom. (b) Levich-Koutecky
plots of thiophene polymerization onr polypyrrole pre-
coated electrode at various temperature of 10, 15, 20
and 25T from bottom.
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Fig. 5. logk vs. 1/T plots for thiophene polymerization
rate constants of Pt(4) and polypyrrole precoated
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