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£ of: pHel &%) %174 A-isopropylacrylamide (NIPAAm)AH #Z%4 ¢! poly(NIPAAm-
co-AAc), poly(NIPAAm-co-AAm-GAc), @ poly(NIPAAm-co-AMPS) & 413 A<
ZAu & galsld g Fgd o8 Az $49E FEENES] A sdLex
A% (LCST)o) it pHet gtabalel 72 9 dapdsl axE 438EA7] (TOA)E oj 43
o %A% sPPozRE AYsHYUTE Poly(NIPAAm-co-AAc) F&Y9] ol (T)E
ZZ2YAU AAcel FIEEAN77) o] 2384 E, B} £ §E UERiEd, oot 2 WA
o] 23le Aol M EH MU ol 271E7te) FA7|H whdEe] B} A44E vehdA 4
o] ¥ gir}. wHAG), 2-acrylamido glycolic acid (AAmGAc)7t 358 =" 4%, pH 3
B} g pHAlME T,0 W37t A9l giUAIRY, pH 3914 574l T,7t vh¢ F43] F718e
thrl pH 6ol Aol Al FEPM el T,7} ionic screen effecte] 2lsl pH 3e)A pH 5¢ wWjut}
238 o olAul. 8 o] & ionic screen effecti ZAMA FRRA 2 2-acrylamido-2-
methyl-1-propanesulfonic acid (AMPS)7} 28 52 Ay = Ba= oot

ABSTRACT: pH/Thermal sensitive copolymers with the various acidic comonomer composi-
tions composed of A-isopropylacrylamide (NIPAAm) with acrylic acid (AAc), 2-acrylamido
glycolic acid (AAmGAc), and 2-acrylamido-2-methyl-1-propanesulfonic acid (AMPS) were
synthesized by free radical pelymerization. In this study, to characterize the effect of different
acidic comonomer composition and pH on the lower critical solution temperature (LCST) be-
haviors of their copolymers, phase transition experiments were performed with a thermo-opti-
cal analyzer (TOA). The phase transition temperature (7)) of aqueous poly(NIPAAm-co-
AAc) solution was lowered with increasing the ionization of the acid group in AAc, that is,
the ionized state induced the electrostatic repulsion of ionized groups. In contrast, when
AAmGACc was introduced into PNIPAAm, T, was little changed at pH 1-3, whereas climbed
up significantly from pH 1 to pH 3. In the range of pH 6-10, T, was lower than that of pH 3-
5. This result was considered to be "lonic Screen Effect” and this effect had been also ob-
served in the case of poly(NIPAAm-co-AMPS).

Keywords: pH/thermal semsitive polymer, lower critical solution temperature (LCST), poly(N-
isopropylacrylamide), hydrophobic interaction, hydrogen bonding.
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Scheme 1. Synthesis and structure of NIPAAm based copolymers.
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Table 2. The Feed Composition of Poly(NIPAAm-co-AAc), Poly(NIPAAm-co-AAmGAc), and Poly

(NIPAAm-co-AMPS)

code? NIPAAm (mol)

acid comonomer

molecular weight

AAc(mol) AAmGAc(mol) AMPS (mol)

BPO* or AIBN?(g)

M, (g/mol) M, /M,

PNIPAAmM 0.177 0.4 26500 1.54
AAc-4 0.172 0.007 0.4 22300 1.88
AAc-8 0.168 0.015 0.4 15000 1.43
AAc-16 0.157 0.031 04 -4 -
AAc-25 0.146 0.049 0.4 - -
AAmMGAc-4 0.168 0.007 04 23400 2.01
AAmGACc-8 0.159 0.014 04 22300 1.88
AAmMGACc-16 0.142 0.028 04 24000 153
AAmMGACc-25 0.124 0.041 04 - -
AMPS-1 0.174 0.002 04 32000 1.55
AMPS-2 0.171 0.004 0.4 26000 201
AMPS-4 0.165 0.007 0.4 43000 1.92
AMPS-8 0.153 0.013 04 - -

@ Total weight of monomers : 20g, EtOH : 130mL. ® Mole% of AAc, AAmGAc, and AMPS ‘against total monomer mole. ¢ BPO and
4 AIBN as an initiator : 2.0 wt% of total monomer weight. ¢ Not detectable.

Plumrdiud»———%

Microscope

Capillary type Sample Sampin ceit

= el =

Heating a4 Cooling Stage
(-$0°C 10 300°C)

S

Ligrei Sowrse
(Tungptan Halogen Lamp)

Figure 1. Schematic diagram of thermo-optical ana-
lyzer (TOA).
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Figure 3. Effect of temperature on transmittance of aqueous copolymer solutions with pH (a) pH 3, (b) pH 5,
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and (—@—) AAc 25 mol%.
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Figure 6. Effect of temperature on transmittance of aqueous copolymer solutions with pH (a) pH 3, (b) pH &, (¢)
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Figure 8. Effect of temperature on transmittance of aqueous copolymer solutions with pH (a) pH 2, (b) pH 5, (¢
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Figure 11. Schematic illustration of inter- or
intramolecular hydrogen bonding of poly(NIPAAm-co-
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