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Phase Separation, Gelation, and Rheology in Aqueous
Solutions of Temperature-Sensitive Polymers

Fumihiko Tanaka

abstract: The recent status of studies on the temperature-sensitive
water-soluble polymers is briefly reviewed. The concept of cooperative
dehydration, defined as simultaneous dissociation of the water mole-
cules bound to a polymer chain in correlated sequences, has been ap-
plied to study the collapse transition and LCST phase separation of
temperature-sensitive polymer, poly (N-isopropylacrylamide), in water
and in mixed solvents of water and methanol. The transition becomes
sharper as the cooperativity of hydration (dehydration) increases. The
sharp depression by the LCST cononsolvency in the mixed solvents is
shown to be caused by the competitive hydrogen bonding of water and
methanol onto the polymer chains. The degree of hydration and of
methanol binding, preferential adsorption coefficients, LCST cloud-
point depression are theoretically calculated and compared with the ex-
periments. The transient network theory is developed to study the
dynamic-mechanical modulus, nonlinear stationary viscosity, time de-
velopment of the shear stresses under start-up shear flows, etc. in net-
works formed by self-assembled telechelic hydrophobically-modified
water-soluble polymers. The initial slope, flow hardening, and over-
shoot of the shear stress are studied in detail in relation to nonlinear

stretching of the elastically active chains in the network.
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