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ABSTRACT: Bi-polymer film electrodes of polypyrrole (ppy) and polyaniline (pan) were pre-
pared by electrochemical implantation into porous ppy matrix with pan as level of 10 to 35%
in order to improve the electrical properties. The rate constants of electropolymerization reac-
tions were measured with smooth Pt, Pt covered with ppy (Pt/ppy), and Pt covered with pan
(Pt/pan) of modified rotating disk electrode. The electropolymerization rate of pan polymer
was faster on the Pt/ppy electrode as 2.67 % 107° cms™' by a factor of hundred than 2.30x 10°7
cms ! of the Pt/pan. Cyclic voltammograms of Pt/ppy/pan (x) electrodes were quite different
with the doping ions which were ClO,” and PFy~ . The characteristic properties of redox re-
action were more obvious at doped with PF¢~ ion. The amount of pan in the ppy matrix en-
hanced the doping level of the electrode to 52% at pan content (x) of 0.2, doping/undoping ef-
ficiency to 88%, and the conductivity of the ppy/pan was 331 Sem! at x=0.35. However the
cyclability was reduced by 75%, relative to ppy alone.
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Figure 1. Cyclic voltammograms of Pt/ppy/pan(x)
electrodes doped with ClIO,~ ( x= 0.201, 0.402, 0.521,
0.721, and 1.129), sweep range: -1.00 - 1.50V vs. Ag/
AgCl and scan rate : 0.1 V/s,
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Figure 2. Cyclic voltammograms of Pt/ppy/pan(x)
electrodes doped with PF¢~(x=0.16, 0.402, and 0.521),
sweep range:-100- 150V vs. Ag/AgCl and scan
rate: 0.1 V/s.
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Figure 3. SEM micrographs of pan implanted as 1/
0.2 level into a ppy polymer (at 20kV). (a) overall
view of a Pt/ppy/pan(0.2) polymer surface, (b) ten
times extension of (a), tiny fibrous strands indicates
pan polymer and big hole of bottom ppy does not com-
pletely filled with pan one at this composition level.
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Figure 4. Linear sweep voltammograms of aniline
polymerization ; (A) on Pt/pan, (B) on Pt, and (C)Pt/
ppy electrode. sweep range;0-1.30V, sweep rate;
50 mV/s, and revolution; 500 to 2500 rpm by 500 rpm
interval.
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Figure 5. Koutecky-Levich plots of aniline
polymerization on Pt/pan, Pt, and Pt/ppy electrodes.
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Figure 6. Chronocoulometric curves of Pt/ppy/pan

(x) electrodes at double potential steps from -1.0 to 1.5

to-10V vs. Ag/AgCl at 20 °C and noted digits indi-

cate the value of x.
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Figure 7. Charge (Q) vs. time(#''®) plots of
chronocoulometric results of Pt/ppy/pan (x) electrodes.

Table 1. Electrochemical Properties of Poly-
aniline Implanted Polypyrrole Electrodes

composition (ppy/pan(x)) 0 0.06 0.10 0.20 0.35 0.61 1.13
charging/discharging (%) 85.5 81.2 88.0 78.0 64.4 66.1 39.4
conductivity (Sem™") 0.67 2.46 250 2.67 331 1.62 1.05
doping level (%) 36.7 41.4 415 522 483 472 416
cyclability (%) 100 38 74854 20720 211
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