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Table 1 Sample component, equilibrium swelling ratio( ESR) in deionized water and concentration of

polyion of hydrogels

Sample m( AMPS) /¢ m(BMA)/g ESR(g/g) Concentration of polyion in hydrogel/(mol « L.7")
Gell 8.0 2.0 298.5 0.013
Gel2 7.0 3.0 283.4 0.011
Gel3 6.0 4.0 271.8 0.009
Geld 5.0 5.0 252.7 0.007
Gel5 4.0 6.0 236.4 0.006
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Fig.1 Swelling kinetics of hydrogels in

deionized water
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Fig.2 Deswelling kinetics of hydrogels in Fig.3 Influence of concentration of NaCl solution on

0. 01 mol/L NaCl solution equilibrium swelling ratio of hydrogels
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Fig.4 Swelling properities of hydrogels in 0. 01 mol/L NaCl solution( A) and concentration of NaCl solution on

the swelling properities of Gel3(B) with an applied voltage of 20 V
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Fig.5 Deswelling speed of Gel3 hydrogel as a func- Fig. 6  Influence of gel component on bending
tion of applied voltage in 0. 01 mol/L NaCl behavior of hydrogels in 0. 01 mol/L NaCl
solution solution with an applied voltage of 20 V
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Fig.7 Bending behavior of Gell(A), Gel3(B), Gel5(C) hydrogels with different concentrations of
NaCl solution with an applied voltage of 20 V
exa/ (mol « L71): a. 0.005; b. 0.008; c. 0.012; d. 0.016.
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Fig.8 Bending behavior of Gel3 under different temperatures in NaCl solution with an applied voltage of 20 V
(A) cyu =0.012 mol/L; (B) ey, =0. 005 mol/L.
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Electric-sensitive Properties and Mechanism of
P( AMPS-co-BMA ) Hydrogels

LIN Song-Bai'**, YUAN Cong-Hui', ZHANG Xian', HUANG Bo-Yang'
(1. College of Material Science & Engineering, Huaqiao University, Quanzhou 362021, China;
2. Liming Vocational University, Quanzhou 362000, China)

Abstract  Electric-sensitive hydrogels [ P ( AMPS-co-BMA ) ] were prepared by free-radical polymerization
with 2-acrylamido-2-methyl propyl sulfonic acid ( AMPS) as ionic monomer and ( BMA) as non-ionic mono-
mer, using N, N'-methylene bisacrylamide as crosslinking agent, azobisisobutyronitrile as initiator and N, N-
dimethyl formamide as solvent, respectively. The swelling properties of hydrogels in deionized water and in
NaCl solution were studied in detail. The results show that the swelling rate of the hydrogels increases with the
increasing content of AMPS, and the equilibrium swelling ratio of the hydrogels ranges from 236.4 to 298.5.
In addition both the deswelling speed and the deswelling extent of the hydrogels decrease with the increasing
concentration of polyion in inside of the hydrogels. Moreover, the electrical sensitivity of the hydrogels was
studied. The swelling properties of the hydrogels in NaCl solution with an applied voltage were related to the i-
onic concentration difference between interior hydrogels and exterior NaCl solution. When the concentration of
polyion in interior hydrogels is higher than the concentration of NaCl in solution, the hydrogels swells; contra-
rily, the hydrogels deswells. The bending direction of the hydrogels was also related to the ionic concentration
difference between interior hydrogels and exterior NaCl solution. When the concentration of polyion in interior
hydrogels is higher than the concentration of NaCl in solution, the hydrogels bend toward cathode; contrarily,
the hydrogels bend toward anode. Further investigation shows that the bending speed of the hydrogels also de-
pends on the temperature significantly.

Keywords Hydrogel; Electrical sensitivity; Poly (2-acrylamido-2-methyl propyl sulfonic acid-co-butylacry-
late) (Ed. . W, Z)



