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Evaluation of mass transfer dynamics across electroactive functional films by
use of in-situ elecirochemical microbalance technique
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The EQCM (Electrochemical Quartz Crystal Microbalance) technique (in situ nanogram order
mass sensor} have been employed to characterize electrochemical ion exchange behavior across
electroactive functional thin films. The films studied in the present investigation involve
cation-exchanging conducting polymer films (polypyrrole, polyaniline).

An electro-copolymerized polyaniline films consisted of aniline with aniline with sulfonic or
carboxylic group. The copolymer was successfully formed from the monomers with sulfonic
group, however the films were not observed on the electrode surface from the those with
carboxylic group.

Polypyrrole films were formed with various kinds of surfactani dopants or multivalent anions
which had been trapped into the films during electropolymerization process. The electorochem-
ical properties of thus formed films have been investigated by using cyclic voltammetry and AC
impedance methods. The diffusivity of ions (mainly cations) investigated by AC impedance
method was also discussed. The above measurements indicated that the films exchange mostly
cations and that the diffusion coefficient is considerably enhanced compared to that for the
pelypyrrole films formed under ordinary conditions. The details of the ionic trasport behavior

will be discussed in here.
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Electrochemical formation of polypyrrole doped with multivalent and/or surfactant dopants.
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Fig. 2. Typical cyclic voltammograms for a)
PPy /D3S™ and b) PAn/DBS™ films.

Pig. 3. Typical SEM micrograph for PPy/
DBS™ film.
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Fig. 4. Typical cyclic voltammograms for
polypyrrole films doped with multivalent
dopants.
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Fig. 5. Electrostaic cross-linking of the elec-
tropolymerized polypyrrole.
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Fig. 6. Eectropolymerization curves for ani-
line with various sulfonated aniline deriva-
tives.
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Fig. 7. EQCM results for the redox of elec-
tropeolymerized self-doped polyaniline films.
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