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ABSTRACT: In this work, the in-situ viscoelastic characteristics of electropolymerized poly-
pyrrole (Ppy) thin film were investigated under various electrolyte solution, KCIO,, LiClO,,
NaClO, by using quartz crystal analyzer (Q.C.A.). An Ag/AgCl electrode was used as a refer-
ence electrode, and a Pt electrode was used as a counter electrode. One side of quartz crystal
electrodes was used as a working electrode coupled with specially fabricated Q.C.A. electro-
chemical cell. The resonant frequency and resistance diagram (F-R diagram) was used to in-
terpret the viscoelastic behavior of Ppy thin film. The resonant frequency, resonznt
resistance, and current of Ppy film polymerized galvanostatically on AT-cut quartz crystal
electrode were analyzed using cyclic voltammetry. As the size of hydrated cation increasss,
the viscoelastic change became more prominent due to the penetration of cation into the
polypyrrole thin film. The cyclic voltammetries, using Ppy deposition AT-cut quartz crystal
electrode, suggest that the swelling of Ppy film reduces the conductivity of Ppy film.

Keywords: viscoelastic characteristics, polypyrrole, quartz crystal analyzer, frequency-resistance
diagram, cyclic voltammetry.
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Figure 1. Schematic diagram of (a) AT-cut quartz
crystal and (b) its shear vibration model: A. quartz
crystal, B. electrode, C. lead wire.
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Figure 2. The quantitative relations of resonant fre-
quency change and resonant resistance for various film
coated AT-cut quartz crystal.
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Figure 3. Schematic diagram of Q.C.A. measuring
system coupled with electrochemical analyzer.
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Figure 4. Resonant frequency(a) and resonant

resistance(b) changes with time during polypyrrole de-
position galvanostatically onto the surface of AT-cut
crystal in 0.1 M KCIO,, NaClO,, and LiClO, electrolyte
solution,
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