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2 2f: N,N-Methylenebisacrylamide (MBAA)® 7l Z¥® electro-active 182} (EAP)
(poly(2-acrylamido-2-methylpropane sulfonic acid), PAMPS) A& 489 AoA potassi-
um persulfate® ZNAIA 2 sl gtolgd FEAA A3t PAMPS A9 FEAE Ho3ly]
At AR R F{ey 2 ettt AW X gE PAMPS A& g9 vt
Agslel M, 1 A7 Hslel 9] & ¥YE Jehlle F5E54E& 29t PAMPS A& wE
459} 71930 bending & JERAT. o] el 473 PAMPS A $o]&7t9 4
A7) 914, A9 swelling-deswelling &3} 123 AWFHA 2 £54 o) g54 Hgoz v
eEbdch. PAMPS A9 $9&x= v Aet 2 7lasrt 371845 Frlelden, F5o] ¥hE
Hog MY we} P& FUiEA . A FAY FURiE SEE e dasiy

ABSTRACT : An electro-active polymer (EAP) (poly(2-acrylamido-2-methy! propane sulfonic
acid), PAMPS) gel crosslinked with N, N-methylenebisacrylamide (MBAA) has been prepared
by free radical polymerization in aqueous solution with potassium persulfate as initiator.
PAMPS gel was swollen in surfactant solution to substitute surfactant for using as actuator.
PAMPS gel showed a large movement in the surfactant solution by electric field. PAMPS gel
showed the reversible bending and fast response rate. Bending mechanism of gel is related to
the cooperative process of hydrophobic interaction, swelling-deswelling of gel and the electro-
static attraction between anode (+) and the anions of PAMPS gel. The response rate of
PAMPS gel was increased as the applied potential and the degree of cross-linkage were in-
creased. The response rate was increased as the bending cycle was repeated, but it was de-
creased with increasing the gel thickness.

Keywords: electro-active  polymer,  (poly(2-acrylamido-2-methylpropane  sulfonic  acid),
PAMPS), diffusion, swelling and deswelling, hydrophobic interaction.
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Figure 1. Apparatus for gel bending measurement.
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Table 1. Swelling Ratio (W /W,) of PAMPS Gel

swollen state W/ Wy after swelling the

MBAA sample in surfactant solution
concentration 1T 2T 3T
5 mol% 10./85 8.54 7.54
7.5 mol% 9.27 7.77 7.23
10 mol% 8.17 7.21 7.08
12.5 mol% 7.91 7.02 6.74

Wy: The weight of dry sample before swelling the sample in
surfactant solution.
W The weight of swollen sample in surfactant solution.
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Figure 2. Schematic illustration of surfactant diffusion into the PAMPS gel.
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Figure 3. The bending motion of PAMPS gel in a non-contact DC field. Gel thickness: 1 mm, applied potential:

9V, and crosslinking agent concentration of gel: 12.5 mol%.
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Figure 4. Schematic illustration of bending mecha-
nism of the PAMPS gel under electric field.
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Figure 5. Response rate as a function of crosslinking
agent concentration of gel. Applied potential: () 5V,
(@) 7V, (A) 9V, and gel thickness: ] mm.
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Figure 6. Response rate as a function of cycle num-
ber. Gel thickness: () 1 mm, (@) 2mm, (A) 3mm,
applied potential: 9V, and crosslinking agent concen-
tration of gel: 12.5 mol%.
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Figure 7. Acceleration of response rate as a function
of cycle number. Applied potential: 9V, and crosslink-
ing agent concentration of gel: 12.5 mol%.
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Figure 8. Response rate as a function of cycle num-
ber. Gel thickness: 1 mm, applied potential: 9V, and
crosslinking agent concentration of gel: (M) 5 mol%,
(@) 7.5 mol%, (A) 10 mol%, (¥) 12.5 mol%.
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Figure 9. Response rate as a function of gel thick-
ness. Applied potential: () 5V, (@) 7V, (&) 9V,
and crosslinking agent concentration of gel: 12.5 mol%.
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