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Light Scattering Study of Phase Transition of A Single Chain and Smart

Microgel Particles of Poly( N -isopropylacrylamide) in Water

Wu Chi’, Wang Xiaohui’» Gao Jun’

('The Open Laboratory. of Bond. Selective Chemistry , Dep artment of .Chemistry , University of, Science and Technology,
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Summary Using a combination of static and dynamic light scattering, we systematically
studied the coil-to-globule and globule-to-coil transitions of a single linear poly ( N-
isopropylacrylamide) (PNIPAM) chain and the volume change of spherical PNIPAM microgels in
water- We made, for the first time, the conformation change of individual homopolymer chains
from a coil to a fully collapsed stable single-chain globule and confirmed the existence of the
crumpled coil and the molten globule states between the random coil and the fully collapsed
globular states- The study of the coil-to-globule transition kinetics rejects the previously
suggested high chain-knotting density inside the globule- Our result also indicated that even in its
fully collapsed state, the globule and the microgel particle still contain 66% and 70% water,
respectively - The study of interaction between the PNIPAM microgel and surfactant suggested a
new swelling and shinking mechanism different from the previously proposed hydrophobic
interaction- Moreover; our NMR results showed: for the first time: that surfactant molecules are
able to form micelles in presence of the gel network even the surfactant concentration is much
lower than its critical micelle concentration- A comparison of the phase transitions of the linear
chains and microgels revealed that previously observed discontinuous volume change in bulk
PNIPAM gels is due to the imbalance between the bulk shear module and the internal stress
originated from the inhomogeneous shrinking: which is different from the theoretically predicted
discontinuous volume phase transition-

Key words Single-chain dynamics, Transition between the coil and globule states, Volume

phase transition, Spherical microgel -
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