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Abstract— A large number of works have been performed to understand the electrochemical growth of polypyrrole
on conducting substrates in aqueous as well as in nonaqueous solutions. Recently most researches with polypyrrole
have tended to be directed toward technological applications, but many fundamental physical and chemical properties
of polypyrrole remain unknown. In particular, microrheological property of polypyrrole has been largely neglected
until the advanced electrochemical quartz crystal microbalance technique was introduced recently. To study anion
effects on microrheological property of polypyrrole, we investigated changes in viscoelasticity of polypyrrole during
electrochemical growth in neutral aqueous solutions by means of in situ electrochemical quartz crystal oscillator
method. The results showed that the films of polypyrrole synthesized in KPFs and KCIO, were more viscoelastic
than the ones in KCl, KNQOs;, KBr, KBF,, K;SO,, sodium tosylate (NaOTs), and sodium dodecy! sulfate (SDS). The
growth rate of polypyrrole in SDS was faster than that in the others utilized. Polypyrroles synthesized in buffered
neutral solutions were more elastic than those in unbuffered neutral solutions.
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Fig. 1. Plots of resonant frequency(a,b) and resonant resistance
(a',b") versus time observed during electrochemical deposition of
PPY from aqueous 0.2 M pyrrole (30 mM phosphate, pH 7)
solutions in 0.1 M KCl(a,a") or KBF(b,b"). In this experiment, the
applied potential was 0.7 V vs. Ag | AgCl.
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Fig. 2. Plots of resonant resistance shift versus resonant frequency
shift observed during electrochemical deposition of PPY from
aqueous 0.2 M pyrrole (30 mM phosphate; pH 7) in 0.1 M NaOTs
(a), SDS (b), KBr (¢), KC104(d), KNO; (), KCI(f), K;S0; (g), KBF,
(h) and KPF (i). The resonant resistance of KPF (i) was divided by
1.3 for display. In this experiment, the applied potential was 0.7 V
vs. Ag| AgCL
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Fig. 3. Plots of resonant frequency (a) and resonant resistance (b)
versus potential during potential cycles in a 0.2 M pyrrole and 0.1 M
KCl aqueous solution (30 mM phosphate; pH 7) at 50 mV/s.
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Fig. 4. Plots of resonant resistance shift vs. resonant frequency shift
observed during cyclic voltammetric growth of PPY in 0.2 M
pyrrole (30 mM phosphate; pH 7) and 0.1 M K;SO, (a), TsONa (b),
KClI (c), KNO; (d), KBr (e), KBF, (f), KPF; (8), KClO4 (h) and SDS
(i) aqueous solutions. The resonant resistances of (g) and (h) were
divided by 3 for display.
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Fig. 5. Plots of resonant resistance shift and resonant frequency shift

versus time observed during cyclic votammetric growth of PPY in

0.2 M pyrrole, 0.1 M KCI and 30 mM phosphate; pH 7 (a,a’) and

non-phosphate (b,b') aqueous solutions.
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