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“Mechanical and structural insta-
bilities around the demixing tran-
sition of PNIPAM solutions”

Certain thermo-responsive polymer solutions possess
a demixing transition, which is of the lower critical
solution temperature type. This phase transition is
particularly sharp in case of aqueous poly(N-
Isopropyl acrylamide) (PNIPAM) solutions. Upon
heating a homogeneous PNIPAM solution across its
demixing temperature Tc, the polymer molecules un-
dergo a coil-to-globule transition and gel-like
PNIPAM-rich domains develop with time. This seg-
regation is accompanied by a partial dehydration of
the PNIPAM molecules, which spreads over a tem-
perature range of at least 4 °C above Tc.

The evolution of the thermal expansion coefficient
and the isothermal compressibility versus temperature
Indicates that the macroscopic order parameters of
this liquid-liquid demixing transition also saturate in
the same temperature interval above Tc [1-3]. Re-
markably, nonlinear mechanical properties determine
the mechanical instability accompanying the demix-
Ing transition [4]. The relationship between this me-
chanical instability and the underlying mesoscopic
structure formation and the molecular dynamics will
be discussed for semi-dilute PNIPAM solutions.
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