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T-IPN
pH
pH Tanaka
Katchalsky * 1949
pH 1
pH pH 1.1
2- -2- AMPS CP
AA CP 124 PVA CP
K,S,0, CP N N'- MBA
° Ccp NaOH AR NaCl CP
AA 2- -2- HCl CP .
AMPS 1.2 PVA-PAMPS-PAA
PVA-PAMPS
PVA-PAMPS-PAA 1.
Table 1 Feed composition for preparation of T-IPN hydrogels
Sample code PVA ¢ AA g AMPS ¢ MBA % * K:$, 04 % °
Gell 0.4 4.5 8.0 0.5 0.4
Gel2 0.8 4.5 8.0 0.5 0.4
Gel3 1.2 4.5 8.0 0.5 0.4
Geld 1.8 4.5 8.0 0.5 0.4
Gel5 0.8 0 8.0 0.5 0.4
Gel6 0.8 2.3 8.0 0.5 0.4
Gel7 0.8 6.4 8.0 0.5 0.4
Gel8 0.8 4.5 2.0 0.5 0.4
Gel9 0.8 4.5 6.0 0.5 0.4
Gell0 0.8 4.5 10.0 0.5 0.4
* The molar percentage of MBA or K, S, Og of the total monomer
PVA 250 mL 250 mlL 30 min
80°C 60C
PVA AMPS 6 h
100 mL 7
PVA-PAMPS-PAA
N N'-
30 min 1.3
60°C 4 h Nicolet Magna-IR 750
7 KBr
14 X
D8 Advanced X
PVA-PAMPS 5~45°
N N'- 4 ° /min.
1.5
30°C LEO-
5h 1530
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Fig. 4 Influence of the content of PVA on the swelling speed
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Fig. 5 Effect of the dosage of AA on the swelling speed of T-

IPN hydrogels
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Fig. 10  Influence of content of PVA on the compression

Fig. 9 pH sensitive curves of T-IPN hydrogels with different

contents of AA
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SYNTHESIS AND PROPERTIES OF PVA-PAMPS-PAA T-IPN HYDROGELS

YUAN Conghui' YU Na' LIN Songbai' > KE Aird' QUAN Zhilong'
' College of Materials Science and Engineering Huagiao University ~Quanzhou 362021
% Liming Vocational Univversity ~Quanzhou 362000

Abstract Ternary interpenetrating polymer networks T-IPN  hydrogels composed of poly vinyl acohol ~ PVA
poly acrylic acid PAA and poly 2-acrylamido-2-methyl propyl sulfonic acid PAMPS were synthesized by
solution polymerization of acrylic acid AA  2-acrylamido-2-methyl propyl sulfonic acid AMPS and PVA. Fourier-
transform infrared FT-IR was used to confirm the chemical structure of the T-IPN hydrogel . In FT-IR spectra the
peak of C—O stretching shifts to low wave numbers. This is attributed to the formation of strong hydrogen bond
between PVA and PAA and PAMPS. The crystallinity properties of T-IPN hydrogels were investigated by X-ray
diffraction spectrogram XRD and scanning electron microscope SEM . The results show that the hydrogel forms
perfect IPN networks when the content of PVA is low. However when the content of PVA is high the crystallization
of PVA increases and phase separation is formed. The swelling properties of the T-IPN hydrogels were studied the
results show that the equilibrium swelling ratio of the T-IPN hydrogels ranges from 200 to 340.The T-IPN hydrogel
exhibits completely different deswelling properties in acid solutions and basic solutions and this T-IPN hydrogel
exhibits discontinuous volume phase transition when the pH of the solution is about 9.0. The compression strength of
T-IPN hydrogels was also studied. The results show that T-IPN hydrogels composed of linear polymer flexible
polymer network and rigid polymer network exhibit both high swelling ratio and high compression strength. When the
swelling ratio of the T-IPN hydrogels is 180 the maximum compression strength of the hydrogel is about 12.1 MPa.
Further investigation shows that the compression strength and compression strain are influenced by the composition
and the swelling ratio of the hydrogels.

Keywords Hydrogels Interpenetrating polymer networks IPN ~ Mechanical strength pH sensitive





