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Abstract:

Nafion© is an amphiphilic polymer made of fluorated chains carrying
hydrophilic sulfonate anions. It is widely used in various applications, for
which the most famous is the use as proton conducting membranes in fuel
cells. Its useful properties, related to the water structure and dynamics,
are the result of a complex polymer organization in which the hydrophilic
side chains are organized to form a percolating network of channels and
cavities of nanometer size. These are filled with — unusually behaving -
water upon hydration.

Below 0°C, water desorption and ice formation can be observed down to
~200 K. The phenomenon is reversible, so that water transport and ice
melting can be observed at unusual temperatures.

Combining several experimental techniques, including non linear optical
spectroscopy and neutrons diffraction, we could quantitatively explain the
data in considering both entropic and confinement effects. The
phenomenon may be general to most confined electrolytes, however rarely
observed due to the restrictive conditions required.
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