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ABSTRACT In this study, PPy/gold/mylar type electroactive bi—layer actuator was prepared
by the electrochemical polymerization of pyrrole onto the gold/mylar film and the actuation
characteristics were studied using bending beam method. Conducting polymer—based
actuators undergo volumetric changes due to the movement of dopant ions into the film
during the electrical oxidation process. The bilayer films exhibited different actuation
characteristics depending on dopant ion size. It was observed that the relatively small dopant
ion (i.e. toluene sulfonate) moved into the PPy film at oxidized state, so volume expanded to
result in bending motion. In case of the film having large dopant ion (i.e. dodecylbenzenesulfonate),
volume expansion was observed at reduced state. This is due to the incorporation of Na*
counterion with water molecules, while the large dopant ion was fixed in the film due to the
limited mobility during the redox process.
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Figure 1. PPy film thickness vs. reduction time.

0.69u m . PPy
/

PPy" (Dopant™)

PPy
/
PPy
ESEM/EDS /
PPy*(Dopant™)
-11V 11V /
Figure
2 . Figure 2 X y
, PPy/mylar double
layer actuator mylar
bending +
o°
18C°
. Figure 2
bending PPy*(DBS")
32 (0.033Hz), PPy"(PTS)) 24
(0.042Hz), PPy*(ClOs7) 21
(0.048Hz) PPy*(PTS™), PPy (CIOs7)
PPy*(DBS")

Polymer (Korea) Vol. 25 No. 6, November 2001



Polypyrrole

401——PPy'(DBS’)

204
O.
-201
-401
-601
-80-
-1004
-120
-140
-160

Red.(-1.1V)

Ox.(+1.1V)

Actuation angle (dgree)
0
Q

60

40+

——PPy'(CIO,")
1007 - PPy'(PTS")

“Red.(-1.1v)

Ox.(+1.1V)

0 20

Figure 2. Actuation
potential( 1.1 1.1V).

PPY'/PTS . PPy

PPy
Figure 3
)

25 6

40 60 80
time(sec)

angle variation at

PTS™

100

redox

PPy*(PTS")

Na—PTS

. PPYy*(PTS")
EDS
, PTS™

PTS™

bending

2001 11

, Na

}
SI PPy*(PTS")

2 .88

Ha

SR A

1_@e 2_ee 3.8@ 4

Figure 3. EDS results of PPy (PTS ) at oxidation(top)
and reduction(bottom).
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Figure 4. PPy"(PTS )film actuation at redox potential.
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Figure 5. EDS results of PPy*(ClO, ) at oxidation(top)
and reduction(bottom).
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Figure 6. PPy"(ClO, ) film actution at redox potential.
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