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Fig. 1 Effect of CaCO; content on the swelling ratio ( SR) of
PNIPA hydrogels in pure water at different temperatures
Crosslinker contentration: 2 mol%
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Fig. 2 Effect of BIS concentration on the swelling ratio ( SR)
of hydrogels in pure water at different temperatures
CaCO0, contents: 0.4 mol/L
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DSC  thermograms of PNIPA hydrogels after

immersion in different content of NaCl solution
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Fig. 4 Effect of NaCl content on the LCST of PNIPA hydrogels
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Fig. 5 DSC melting thermographs of freezing water in the PNIPA
hydrogels prepared with CaCO; of different concentrations and

immersed in pure water
The thermograph of pure water is also shown for comparison
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Fig. 6 Equilibrium water content of PNIPA hydrogels at ]2 L
25°C as a function of CaCO; concentration in the 04 0. 1.0
NaCl (moIIL)
polymerization medium
0.8 mol/L Fig. 8 Equilibium water content of PNIPA  hydrogels
—\/ 0.4 mol/L immersed in different concentrations of NaCl solution at 25°C
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FAST RESPONSIVE THERMOSENSITIVE
POLY ( N-ISOPROPYLACRYLAMIDE) HYDROGELS
{l . THERMODYNAMIC BEHAVIOR AND WATER STATE
IN THE HYDROGELS

LIU Xiachua, WANG Xiaogong, LIU Deshan
( Depariment of Chemical Engineering and School of Material Science and Engincering, Tsinghua Uriversity , Bejjing  100084)

Abstract Thermodynamic behavior and water state in the hydrogels were investigated for the fast responsive
thermosensitive poly ( N- isopropylacrylamide) hydrogels which were prepared by adding CaCO, as a pore-foaming
agent during the polymerization. The results indicated that the swelling ratio increased as the content of CaCO; in
the reactants increased. The effect of crosslinking agent on the swelling ratio showed that the more the crosslinking
agent content, the lower the swelling ratio. The gel phase transition temperature was not influenced by the content of
CaC0O, and crosslinking agent, but it decreased linearly as the NaCl content in water sclution increased . DSC was
used to study the state of water in the porous hydrogels swollen in deionized water and different content of NaCl
solution. Results showed that three states of water exist in all these porous hydrogels. The effect of the content of
CaCO, and ionic strength on the three states of water was also investigated .
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