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Abstract

To understand the thermoresponsive volume phase transition of an N-isopropyl
acrylamide(NIPA) gel on water, the solubility parameter of neutral NIPA gel was
determined by swelling the gel with various solvents. Water was found not to be a
good solvent for NIPA gel.Equilibrium swelling curves of NIPA gel were respectively
obtained by immersing in pure water, ethanol, n—propanol and some mixed solvents.
On adding a small amount of alcohols to water, volume phase transition of NIPA gel
in water was changed. Phase transition temperature of this gel was decreased with
the increase of the carbon number of alcohol.
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Table 1. Solvents and solubility parameters used in this experiments

Solvent Solubility parameter at 25T,
(cal/cm®)"
1 Tetrahydrofuran 9.1
2 Acetone 9.9
3 Aniline 10.3
4 Acetaldehyde 106
5 1-butanol 114
6 1-propanol 119
7 Dimethylformaline 12.1
8 Ethanol 127
9 Methanol 145
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Fig. 1. Effect of solvents on swelling ratio of NIPA gel as a function of solubility parameter.

Numbers denote solubility parameter of solbent in Table 1.
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Fig 2. Swelling ratio of NIPA gels immersed in pure solvent.
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Fig. 3. Swelling ratio of NIPA gels immersed in water-methanol mixture as a function of

temperature.
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Fig. 4. Swelling ratio of NIPA gels in water-methanol mixture as a function of temperature.
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Fig. 5. Swelling ratio of NIPA gels in water-ethanol mixture as a function of temperature.
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Fig. 6. Swelling ratio of NIPA gels in water-n-propanol as a function of temperature.
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