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ABSTRACT : In-situ measurement of surface tension during the electrochemical oxidation or
reduction of polypyrrole films was performed by using Wilhelmy's plate technique in a spe-
cially designed electrochemical cell. Dynamic contact angle (DCA) of polypyrrole film
synthesized on a platinum plate with various dopants was measured by using the Wilhelmy's
plate technique. During the measurement the electrochemical potential was applied to the
polypyrrole electrode, which showed the changes in contact angle depending on its electro-
chemical oxidation level. When the polypyrrole was oxidized, an immediate increase of mea-
sured force was found, whilst the reduction of the polymer resuited in a slow decrease of wet-
ting force. Effect of various dopants was also studied.
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Figure 1. Schematic representatioin of electrocapil-
lary action at the three phase interface contact line
(solid-liquid-gas) of an electrode partially immersed in
a solution.
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Figure 2. Schematic diagram of experimental set-up
for in-situ measurement of surface tension for
polypyrrole at different oxidation potentials.
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Figure 3. Force-immersion depth plot for poly-
pyrrole doped with (a) LiClO,, (b) LiCF3S0s, (¢) (C,
H:;)NBF, and (d) LiBF,. Receding cycles were
omitted for (b)~(d).
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(a) Doped PPy (ionic) (b) Dedoped PPy (neutral)

Figure 4. Schematic representation of polymeric
chains for (a) doped and (b) dedoped polypyrrole.
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Table 1. Wetting Force Difference(4F, mg) of
Polypyrroles Doped with Various Dopant at Dif-
ferent Redox Potential (V vs. Ag/AgCl)

potential change (V) from 0.7 from -0.3 from 0.7

dopant t0-03 1007 to-03
LiCIO, 19.80  15.37 18.07
(C,Hs)NBF 39.06 3458 34.76
LiCF3S0, 14.18 1101 14.50
LiBF, 4433 4581 44.36
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Figure 5. Force-immersion depth plot for polypyrrole
doped with LiClO, at various oxidation potentials (0.7

~-0.5V).
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Figure 6. Force differences versus potential plot for
polypyrrole doped with LiClO,.
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