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Investigation of Syneresis Behavior of Temperature-responsive Polymers and Their
Applications (‘Faculty of Chemistry, Materials and Bioengineering, Kansai University,
2ORDIST, Kansai University) OTakashi Miyata,!> Shuta Hagiwara,' Akifumi Kawamura'?

Syneresis refers to the phenomenon in which a portion of the liquid contained within a gel
is released, followed by the formation of a shrunken gel phase and a released liquid phase.
Although the induction of syneresis by changes in temperature was explored by Bae ef al., there
is no report on its mechanisms and potential applications. In this study, we synthesized poly(/V-
isopropylacrylamide) (PNIPAAm) with various molecular weights and PNIPAAm-based
copolymers incorporating N-(butoxymethyl)acrylamide (nBMA) (P(NIPAAm-co-nBMA)).
We systematically investigated the temperature-responsive behavior of their aqueous solutions
by varying polymer concentrations and heating rates. The induction of syneresis of an aqueous
PNIPA Am solution depended on the molecular weight of polymers, the polymer concentration
in the solution, and the heating rate. Similarly, whereas aqueous P(NIPAAm-co-nBMA)
solutions became turbid and precipitated at low heating rates, they underwent syneresis at high
heating rates, resulting in the formation of a shrunken gel phase and a released water phase.
This study provides new insights into the controllable induction of syneresis in temperature-
responsive polymer aqueous solutions for various applications.

Keywords: Temperature-responsive Polymer, Lower Critical Solution Temperature; Syneresis;
Poly(N-isopropylacrylamide),; Separation
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Fig. 1. Temperature-responsive behavior of an aqueous
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1) Han, C. K.; Bae, Y. H. Polymer 1998, 39, 13.
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