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Table 1 Sample preparation, equilibrium swelling ratio in deionized water and concentration of polyion of hydrogels

The amount of
Sample code

The amount of

The equilibrium swelling The concentration of polyion

AMPS (g) TEOS (g) ratio (g/g) of hydrogels ( mol/L)
Gell 20.0 0 320.4 0.024
Gel2 19.0 1.0 325.6 0.021
Gel3 18.0 2.0 312.1 0.019
Geld 17.0 3.0 260. 1 0.017
Gel5 16.0 4.0 224.9 0.015
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Fig. 1 The section drawing of electrical stimuli-response

experiment
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Fig. 2 SEM photographs of hydrogels with different contents of TEOS: (a) Gel 1, (b) Gel 2, (c¢) Gel 3, (d)Gel 4 and (e)Gel 5
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Fig. 3 The compressive strength of the different hydrogels
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Fig. 6 The swelling properties of hydrogels in 0. 02 mol/L
NaCl solution with an applied voltage of 30 V
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Fig. 7 Effect of the concentration of NaCl solutions on the swelling properties of gels with an applied voltage of 30 V: (a) Gel 1, (b) Gel

2 and (c) Gel 3
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Fig. 8 The influence of an applied voltage on swelling

behavior of hydrogel (Gel 1) in 0.02 mol/L NaCl solution
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SYNTHESIS AND ELECTRIC-SENSITIVE PROPERTIES OF
PAMPS/SiO, HYBRID HYDROGELS

1,2 Sora 1,2 . - 1,2 -1,2
Yun-long Li*~, Song-bai Lin "~ , Qing-hai Zhang *~, Da-gang Li
(" Department of Light-textile Engineering, Liming Vocational University;

* Applied Technology Engineering Center of Fujian Provincial High Education for Practical Chemical Material, Quanzhou 362000)

Abstract A series of electric-sensitive hydrogels were prepared by in-site gel polymerization with 2-
acrylamido-2-methyl propyl sulfonic acid ( AMPS) as organic monomer and ethyl orthosilicate ( TEOS) as
inorganic material,using N, N'-methylene bisacrylamide as crosslinking agent and potassium peroxydisulfate as
initiator , respectively. The structure of the hydrogels was characterizated by scanning electrical microscopy
(SEM). The swelling and deswelling properties of hydrogels in deionized water and in NaCl solution were
studied in detail , showing that the equilibrium swelling ratio of the hydrogels ranged from 224. 9 to 325. 6. And
the swelling rate of the composite hydrogels decreased with the increasing content of TEOS, in addition, the
deswelling speed of the hydrogel decreased with the increasing concentration of polyion in interior of the
hydrogels, except for the ideal hybrid hydrogels. Moreover, the electric sensitivity of the hydrogels was
considered. The result revealed that the hydrogels swelled at high concentration of NaCl in solution ( higher
than that of polyion in interior hydrogels) , but deswelled at low concentration. As for ideal hybrid gel, the
reswelling ratios decreased, and the deswelling property was more obvious. Furthermore, the ideal hybrid
hydrogels had more ideal mechanical properties than organic gels, and the maximum compressive strength of
the hydrogels was about 23. 4 MPa.
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