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Direct Observation of Hierarchical Crystallization of Water on the Polymer
Surfaces at the Mesoscale.
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The structure of water in polymer brushes was analyzed by total reflection
absorption spectroscopy in the near- and mid-infrared regions. Polymer brushes with thicknesses of
70 nm, 217 nm, and 1130 nm were prepared by atom transfer radical polymerization under high
pressure. Comparison with aqueous polymer solutions showed that water content of the polymer brush
by liquid-water contact was 29 wt%. The near-infrared absorption spectrum of water in the polymer
brush revealed that the rotational motion of water molecules is strongly suppressed and is
comparable to the mobility of water in a 10 wt% free polymer solution. This indicates that the
immobilization of one end of the polymer chain on the solid surface reduces the mobility of the
polymer chain, which in turn suppresses the mobility of the water molecules.
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