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The Phase Behaviors of Temperature- and pH-sensitive Poly(methacrylic
acid-g-N, N-diethylacrylamide) Dilute Aqueous Solutions

YU, Juan-Li LIU, Shou-Xin" FANG, Yu GAO, Gai-Ling WANG, Ming-Zhen
(School of Chemistry and Materials Science, Shaanxi Normal University, Xi'an 710062, P. R. China)

Abstract Several temperature- and pH-sensitive poly(methacrylic acid-g-N, N-diethylacrylamide) (P(MMAA-g-DEAM))
graft copolymers with different compositions were synthesized by free-radical copolymerization utilizing macromonomer
technique. The phase behaviors of P(MAA-g-DEAM) in dilute aqueous solutions were investigated by UV-Vis
transmittance measurements and fluorescence probe technique. Studies demonstrated that the P (MAA-g-DEAM)
copolymers had temperature- and pH-sensitivities, the two sensitivities were independent each other. These graft
copolymers with different compositions had the approximately identical lower critical solution temperature (LCST), their
critical phase transition pH values were dependent on the composition of graft copolymers and increased with
increasing mass fraction of PDEAM. The PMAA main chain of P(MAA-g-DEAM) in dilute aqueous solution is an
expanded coil conformation when the solution pH is higher than 5.5, and the PMAA main chain of P(MAA-g-DEAM)
in dilute aqueous solution is a hyper-coiled conformation when the solution pH is less than 5.5. The unique properties

of the graft copolymers may find some uses in the design and synthesis of novel nanocomposite materials.
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Table 1 Feed compositions of the graft copolymers
Sample Code n(MAA):n(DEAM)
17 P(MAA-g-DEAM)-5 95:5
2 P(MAA-g-DEAM)-10 90:10
3*  P(MAA-g-DEAM)-20 80:20
4% P(MAA-g-DEAM)-30 70:30
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Fig.1 Curves of transmittance vs pH for 0.2% (w)
aqueous solutions of graft copolymers and
homepolymers at 25 °C
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Fig.4 Plots of I/I, value against pH for Py in PDEAM.

PMAA and P(MAA-g-DEAM) aqueous solutions
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R stands for ((I,/ D-1)/[Q]?
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