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Abstract: A two-step method for obtaining poly(N-isopropylacrylamide) (PNIPAAm) from poly(acrylonitrile) (PAN)
was investigated in order to find a feasibility of imparting thermo-responsive property onto textile fiber materials. PAN
was converted to poly(acrylic acid) (PAA) by hydrolysis at a first-step, and then PAA was converted to PNIPAAm at a
second step via an amidation reaction of PAA with isopropylamine (IPA) in DMF medium using 1-ethyl-3-(3-di-
methylaminopropyl)carbodiimide hydrochloride (EDC) and N-hydroxysuccinimide (NHS) as catalysts. High content of
carboxylic groups at the first step was obtained by the successive alkaline and acid hydrolysis of PAN. The degree of
conversion of PAA to PNIPAAm at the second step was dependent on the amount of catalysts EDC and NHS. PNIPAAm
converted from PAA through amidation reaction showed a lower critical solution temperature (LCST) behavior when the
conversion was higher than about 53%.
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Scheme 1. Reaction process for the synthesis of PNIPAAm through
amidation of PAA with IPA by using EDC and NHS catalysts.
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Figure 1. Effect of molar ratio of IPA to PAA unit and reaction time
at room temperature on the conversion of PAA to PNIPAAm. Mol
ratio of PAA:IPA:EDC:NHS = (a) 1:1:1:1; (b) 1:2:2:2; (c) 1:3:3:3;
(d) 1:4:4:4.
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Figure 2. Effect of molar ratio of EDC or NHS to PAA unit and
reaction time at room temperature on the conversion of PAA to
PNIPAAm. Mol ratio of PAA:IPA:EDC:NHS = (a) 1:1:1:1; (b)
1:3:2:2; (¢) 1:3:3:3; (d) 1:3:4:4; (e) 1:3:5:5.
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Figure 3. Changes in the transmittance of aqueous solution (1 g/L)

of PNIPAAm converted from PAA via amidation according to tem-

perature. Conversion to PNIPAAm: (a) 100%(homo PNIPAAm); (b)
82.2%; (c) 78.5%; (d) 74.4%; (e) 65.6%; (f) 53.0%.
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Figure 4. FTIR spectra of (a) PAN; (b) h-PAN hydrolyzed with
10%(w/v) NaOH solution at 100 °C for 24 h.
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Figure 5. FTIR spectra of h-PAN hydrolyzed with 10%(w/v) NaOH
solution for 24 h at (a) 80 °C; (b) 90 °C; (c) 100 °C.
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Figure 7. FTIR spectra of (a) PAN film; (b) PAN film cross-linked
with hydrazine; (c) hydrolyzed PAN film; (d) amidated PAN film.
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