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ABSTRACT: An electro-active polymer (EAP) (poly(2-acrylamido-2-methyl 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 bencing measurement.

system& o] &g om HF Apold] PAMPS A&
U3 ZHete A F7] ¢35 Potentiostat/
(EG&G, 263A)E,
Alo] 7] «.—IBH function generator (HAMEG,
8131-2) &, ¥R T M7t 7Rl Ae7tE 2
7] ¢sh Osc1lloscope (EG&G 0S 5020)&
AMgEtgon, e Ags PCE Sd 712890
PAMPS 2 91 Hshs AREE o] &3 EA8I% L
A2 25 CollM s & 2gdlA
%%é,‘—EL‘:— PAMPS #o] 5 mm HYE 7}
%3!?2‘ W Z, lcycle T5sh=t] Zele
Adled 1/minZ ey 2t

A 6‘]—

Galvanostat AA3 pulseE

J}L J!?L
N e

A & el A %wﬂi’i% o] FAE veRd Zof
o, Wee AREAEA £ 23] d dx" 7
AE vebd Zolth o] AnE Table 1o vepA
o, Zsd Uehd Hie} o] udEst FhEe
A= g gHl= T ZAash= dANS - Bl
ltﬂ%**ﬂl Agde] AHHE W,/ Weelth. 7]
A Wi Aol 2RE Wold Besne o #AE
vl Aolnl, Wes Azd 2208 e ot

738

ni

AER - AN S - ol

)

CRAE - ol

Table 1. Swelling Ratio (Wy;/Wyq) of PAMPS Gel

swollen state W /W4 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-cpntact 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 6. Response rate as a function of cycle num-
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applied potential: 9V, and crosslinking agent concen-
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Aol AMBAAAL =uUEe b F 3} (swelling
3} deswelling) 7} #e] yeluA ol ZEA AL
bending $g& WeA UehiA vk AzE &
3 Jlnxrt UE =34 FW (MBAA [ 125 mol%
o]4}) PAMPS #Ag9] 7143 EAo] U5 brittled
AN Fee Jehlzld FAEA g Aoz vg
Wb, FA7 2T, 3T¢l izt A =g 1T A<}
Zo] 7tazrt F7Kgl wEt fAke FdlE Sohet
Ak

2ef&r el J1&5t PAMPS A9 7lnA =7}
125mol% o™ FA7E 1T 1 mm)d 2= A
A7bd AL 9 VoM cycle numberd] wE &g
=9 wiszls ZFHvh(Figure 6). 7z Al¥
cycle number’} #7185, & bending cycleo]
e uel $HEEE T8 4% e

HAHA cycled|= bendingg Yo 7l=H 485
AlZ¥e] ®ol Ha]R"t cycle number7} Z71&4
SHEErt Fokske AEgE e, o)A
7] bendingsll 98] PAMPS A Wi AW 84
9} o] &9l olF F=7I FAH, cycle number
7} Z7V8PE oj29 olFo] wepx]y| fFoE A
Zg. aeglsld A7) Q% Ay $EEEE A
2 wrebxl A fok. SA7} 2T, 3T 2ext Ad o
st Ze H¥E YT AFds RV =E

2 B du ol ;

_l

Z2j0 A253 A5&E 2001d 949

Acceleration of response rate

Cycle number

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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