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Abstract : Hydrolyzed styrene-maleic anhydride alternating copolymers(HSMA) from the hydrolysis
of styrene-maleic anhydride alternating copolymer(SMA) were mixed with poly(ethylene glycol 600
diglycidyl ether) as a crosslinker and poly(vinyl alcohol) (PVA), and then crosslinked for interpenet-
rating polymer networks(IPN) to give new electro-responsive HSMA/PVA IPN gels. General swelling
behaviors of gels were investigated in water, sodium chloride, and sodium hydroxide solutions. Elec-
tro-responsive behavior of the gel was different from the conventional gels showing a contraction
phenomenon, that is, all the prepared gels were swelled in the presence of electric field. The degree
of swelling of the gels was increased with increasing the concentration of PVA and the strength of
electric field applied. Response time for the deformation of swelled gels was dependent on the cross-
linking density and the electric field strength, and was independent of the composition of PVA. When
a constant electric field is switched on and off, HSMA/PVA IPN gels showed an on-off switching func-
tion which represents a reversible change of swelling-contraction for a long time(about 100 cycles).
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Fig. 1. Experimental apparatus for electro-responsive
behavior.
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Table 1. Preparation of New Electro-Responsive Poly-
mer Gels

HSMA:  CA° PVA° CA/HSMA PVA/HSMA

Sampe (® @ (@ (mole ratio) (wt%)
1 3.2 1.07 - 1/10 0
2 3.2 1.07 0.16 1/10 5
3 3.2 1.07 0.32 1/10 10
4 3.2 1.07 048 1/10 15
5 3.2 2.14 0.16 2/10 5

4 Hydrolyzed styrene-maleic anhyride copolymer, MW 50,000.
b Crosslinking agent, Poly(ethylene glycol 600 diglycidyl ether).
€ 80%-Hydrolyzed poly(viny! alcohol), MW 9,000~ 10,000.
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Fig. 2. Swelling behaviors of the prepared gels in dis-
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