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Abstract : Poly (AN isopropylacrylamide— co—acrylonitrile) [P(NIPAAm—co—AN)] copolymers with AN
content of up to 10 mol% and their hydrogels were synthesized using water as a reaction medium, and the
effects of AN unit incorporation on the critical gel transition temperature (CGTT) and swelling behaviors
of the hydrogels were investigated. The CGTT of the copolymer hydrogel was 30~32 T, decreasing
with increasing AN content. Below CGTT, swelling rate and equilibrium swelling ratio of the copolymer
hydrogel decreased with increasing AN content. On the other hand, it exhibited faster deswelling and
lower equilibrium deswelling ratio with increasing AN content above CGTT.
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Figure 1. (A) Normalized FTIR~ATR spectra of (a) PNIPAAm,
(b) P(NIPAAm—co—AN) with 10 mol% of AN, and (c) PAN.
(B) Effect of AN content on the peak area at 2238 cm™! for
P(NIPAAm—co—AN).
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Figure 2. Sharp decrease in transmittance of the aqueous

solution of P(NIPAAm—co—AN) with increasing temperature.
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Figure 3. Effect of feed ratio of AN on the transmittance of the
aqueous solution of PINIPAAmM—co—AN) at various tempera—
tures; (@) 25, (b) 30, (¢) 32, (@) 34, and (e) 36 C.
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Figure 4. (A) DSC heating thermograms of P(NIPAAm—co~
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Figure 5. Temperature dependence of the swelling ratio of
P(NIPAAm—co—AN) hydrogels. Feed ratio of AN (mol %); (a)
0 (PNIPAAmM), ) 2, () 4, (@ 6, (e) 8, and (® 10.

20

15T

101

Swelling ratio (g/g)

0 200 400 600 800 1000
Time (min)

Figure 6. Swelling ratio as a function of time for P(NIPAAm—
co~AN) hydrogels at 25 C. Feed ratio of AN (mol %); (a) 0
(PNIPAAmM), () 2, (©) 4, (@ 6, (e) 8, and () 10.
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Figure 7. Deswelling ratio of PINIPAAm—co—AN) hydrogels at
50 C as a function of time. Feed ratio of AN (mol%); (a) 0
(PNIPAAmM), (0 2, (c) 4, (d) B, (e) 8, and () 10.
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Figure 8. SEM images of freeze—dried P(NIPAAm—co—AN)
hydrogels treated in water at 10 C before drying. Feed ratio of
AN (mol %); (a) 0 (PNIPAAm), (b) 4, (¢) 8, and (d) 10.
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Figure 9. Pore size distribution in freeze—dried P(NIPAAm—
co—AN) hydrogels with various feed ratios of AN; (a) area ratio
of micropores and (b) mean area of the micropores.
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Figure 10. SEM images of freeze—dried P(NIPAAm—co—AN)
hydrogels treated in water at 50 C before drying. Feed ratio of
AN (mol %); (a) 0 (PNIPAAm), (b) 4, (¢) 8, and (d) 10.
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Figure 11. (A) Heating and (B) cooling DSC thermograms of
P(NIPAAm—co—AN) hydrogels. Feed ratio of AN (mol%); (a)
0 (PNIPAAmM), () 2, (0) 4, d) 6, (e) 8, and (D) 10.
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Figure 12. Effect of feed ratio of AN on the CGTT of
P(INIPAAm—co—AN) hydrogels determined from the DSC
curves of (a) heating and (b) cooling process.
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