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Table 1 Feed composition for the preparation of the semi-IPN hydrogels

Sample code

Component

PNIPAM  Semi-IPNO4 Semi-IPNO8  Semi-IPN13
NIPAM (g) 1.04 1.04 1.04 1.04
SA (wt%)* 0 4 8 13
BIS (g) 0.039 0.039 0.039 0.039
APS (g) 0.039 0.039 0.039 0.039
TEMD (L) 40 40 40 40
H,0 {mL) 13 13 13 13

" The perceniage is based on the mass of monomer NIPAM.
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Fig. 1 DSC thermograms of the semi-IPN hydrogels at a heating rate
3 K/min from 15 10 50°C
a) PNIPAM ; b) semi-IPNO4 ; ¢ ) semi-IPNO8 ; d) semi-IPN13
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Fig.2 SEM of photographs of the semi-IPN hydrogels at dried state
a) PNIPAM ; b) semi-IPNO4; ¢) semi-IPN08 ; d) semi-IPN13
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Fig. 3  Effect of the amount of SA in the semi-IPN

hydrogels on the swelling kinetics under pH = 7.4 and at

25 °C conditions
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Fig. 4 Swelling ratios of the semi-IPN hydrogels versus ¢
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Fig. 5 Effect of temperature on swelling kinetics for
the semi-IPNO8 hydrogel at pH=7.4
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Fig. 7 Effect of temperature on the swelling kineties
for the semi-IPNOS at pH=1.83
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Fig. 6 Swelling ratios versus t'"2 for the semi-IPNOB

hydrogel at pH=7.4
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Fig. 8 Swelling ratios versus :'? for the semi-IPN

hydrogel at pH=7.4
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Fig. 9 Effect of pH on the swelling kinetic for the
semi-IPNG8 at 25°C
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Fig. 11  Swelling ratios versus 2'? for the semi-1PNO8

at 257
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Fig. 10 Effect of pH on the swelling kinetic for the
semi-1IPNG8 at 37°C
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Fig, 12 Swelling ratios versus ¢*? for the semi-IPNO§
at 37°C
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STUDY ON THE SWELLING KINETIC OF SODIUM ALGINATE AND
POLY( N-ISOPROPYLACRYLAMIDE)
SEMI-INTERPENETRATING ( SEMI-IPN) HYDROGEL

ZHANG Gaogi' , ZHA Liusheng' , ZHOU Meihua®, MA Jinghong' , LIANG Borun'
(" College of Material Science and Engineering, State Key Laboratory for Medification of Chemical Fibers and Polymer Materials,
Dong Hua University, Shanghai  200051) (* College of Environment Science and Engineering , Dong Hua University, Shanghai  200051)

Abstract The sodium alginate{ SA)/poly ( N-isopropylacrylamide ) (PNIPAM) semi-interpenetrating ( semi-IPN)
hydrogel was prepared by incorporating SA into cross-linked PNIPAM to form a semi-IPN polymeric network . The
properties of the semi-IPN hydrogel were characterized by DSC and SEM . The influences of the amount of SA in the
semi-IPN hydrogel , pH and temperature on the swelling rates of these hydrogels have been tharoughly investigated . It
is showed that at a temperature below the lower crifrical solution temperature (LCST) and pH = 7.4 the swelling rate
increases with increasing SA content in the semi-IPN hydrogel and relies on the relaxation rate of macromolecular
chains in the hydrogel network . In addition , the effect of pH value on the swelling rate depends on temperature , while
the effect of temperature on the swelling rate is also associated with pH value.

Key words Sodium alginate, N-isopropylacrylamide, Semi-interpenetrating hydrogel network, Swelling rate



