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Critical behavior and volume phase transition of hydrogels in a micro-space

SATO, Takaaki

3,100,000

This study aimed at establishing a renovated technique for observation and
quantitative evaluation of critical phenomena and volume phase transition that thermos-responsive
hydrogels exhibit in an extreme micro-space. We tar?eted better understanding of their critical behavior,
involving universality, its breakage, and the underlying molecular mechanisms. We used small- and
wide-angle X-ray scatterin?, dynamic light scattering, and dielectric relaxation spectroscopy. First, we
focused on a coil-to-globule transition of poly N-isopropylacrylamide (pNIPAm) in aqueous media, and
gained deeper insights into microscogic correlation between the main chains, solvent deuterium isotope
effects, and dehydration behavior. Then, we synthesized a series of microgel particles by crosslinking
the thermo-responsive polymers. Using the static and dynamic scattering techniques, we succeeded in
grasping the gist of their critical behavior, which was quantitatively different from those of bulk gels.
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