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Abstract: Fluoroalkyl methacrylate and acrylic acid were bulk radical copolymerized in the presence of pure sodium
montmorillonite or macromer intercalated sodium montmorillonite to get a fluorinated acrylic ionomer/sodium montmo-
rillonite composite, and their physical properties, such as X-ray diffraction pattern, tensile properties, and water uptake,
were examined. These composites were used to preparean ionic acrylic polymer-platinum composite (IPMC). The current
and deformation responses of these IPMCs by external voltage applied across the platinum electrodes deposited on both
sides of [PMC showed that the cation migration from anode to cathode was suppressed in the presence of sodium mon-
tmorillonite, causing reduced current and deformation.

Keywords: ionic polymer-metal composite(IPMC), fluorinated acrylic ionomer, electroactive, sodium montmorillonite,
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Chemical Structure 3

Table 1. Acrylic Copolymer Composites Used in This Study
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2.1 Macromer S¢HlI&9| M=

E-A#Fo] 562gimol$l poly(ethylene glycol) methyl ether methacrylate
macromer(PEGM, Aldrich)”} sodium montmorillonite(Southern Clay
Products Inc)oll A4E E3A) ZPEGMM)E W -2 /acetonitrile &
FlFaln] 11) Lol Azt & E3 100 mLel PEGM=
3 g 5?1 &, sodium montmorillonite 7 g2 715+ ¥ A2ollA] 293t w
wEkgich WAl £ AAES 28ty AHWES acetonitmledt ©|E
22 74zt AESE & AF QEA e SR8 A 393 Az
sto] Ao AgsAT

22 NEX SRS Y ¥ 2HE MHE

EMASH AAE E5385 B48) o}a387) o] 24 IEAHPFMAA)
) E 220l sodium montmorilloniteE #-3HA]7] E-HA]EE sodium mon-
tmorillonite Z-& oA AZ3F macromer BT EA) 3ol A
FMA$S AAS 4 F&sle] Azs8ith 32 03 phrel 22~
azobisisobutyronitrile(Aldrich) & 217t AR AMg3sle, 60 T,
A 715 SelA ek FHES A H5o] vEg S
ks o R A AEH & 60 CollA 2F AxsTh &
A recipe, NEH, FA4E EFANS 29 52 Table 19 Vet
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To] BEAZ H, ¢F 10°M EEZ tetraammine platinum(ly chloride
hydrate, PtNH:),Cl, - xH,O (Aldrich)E Z3470l %<1 50 T 8-l
3AZE Gt FHEAA) 9] Hrol2S W Zol2od wIEYth
2EE WZ 2028 NaBH,(Aldich)E 5 wt%2 %9 F#gdoz
40 CollA] B9gAA Aol B AW A& IPMCE AZ3
o}, g zto]l2 walkyl #9 22 43k whEsle SRS FA9
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J.

ox ©

T TEEA T AR DAY S FRIEP] St A
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EFAE 2 sodium montmorillonite &2 FHEAIH o 3
a3tk &, TA Instrument®] 5% BA7)(TGA 95S)E F7] ¥-917]
A 10 Tmin £52 700 T/ 719 & ZAREe SAsH Al
# £ sodium montmorillonite®] & A48}t

Feed composition (weight ratio)

Polymer composition (weight ratio)

FMA AA Sodium montmorillonite PEGM FMA AA Sodium montmorillonite PEGM
ZANO 70.00 30.00 - 82.00 18.00 - -
ZAN3 70.00 30.00 3.00 79.89 20.11 3.96 -
ZAN7 70.00 30.00 7.00 86.05 13.95 8.66 -
ZAP3 70.00 30.00 2.46 0.54 88.83 11.17 235 0.67
ZAP7 70.00 30.00 5.73 1.27 79.75 20.25 497 1.14
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Figure 1. A schematic of displacement measuring system.
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Figure 2. X-ray diffraction patterns of (a) sodium montmorillonite, (b)
PEGMM, (c) ZAN3, (d) ZAN7, (e) ZAP3, and (f) ZAP7.
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Table 2. Water Uptake of Film and IPMC

Water uptake (g-water/100 g-dry sample)

S. 1
ample film IPMC
ZANO 223 67.2
ZAN3 147 78.0
ZAN7 250 68.7
ZAP3 212 76.1
ZAP7 357 66.1
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Figure 3. Stress-strain curve of wet acrylic copolymer film ; (a) ZANO,
(b)ZANS3, (¢)ZANT7, (d) ZAP3, and ()ZAP7.

Table 3. Tensile Properties of Wet Acrylic Copolymer Films

Tensile Tensile strength Elongation

Sample modulus at break at break

(MPa) (MPa) (%)
ZANO 043 223 68
ZAN 3 1.20 337 78
ZAN7 0.61 2.03 33
ZAP3 1.02 3.63 46
ZAP7 0.61 2.37 34
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Figure 4. Scanning electron micrographs of (a) the cross-section (b) the
surface of IPMC from ZANO.
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Figure 5. Initial current and displacement responses of IPMC by the
applied voltage of 4V ; ( ) ZANO, (-+ —.— ) ZAN3, (~-.~..-) ZAN7,
(~em-- Y ZAP3, (cosessconaonce ) ZAP7.
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Figure 6. Current and displacement responses of IPMC by 1 Hz£2 V step,
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