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Structgre and properties of water confined in the nano-surface and space of carbon
nanotube
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We have investigated the interaction of single-walled carbon nanotube (SWNT) and
water molecules in the nanoscale using singly suspended SWNTs as a controlled nanospace. Based on optical
measurements of individual SWNTs in water vapor together with theoretical simulations, we found that
water molecules form a stable adsorption layer of 2 ML thickness on the outer surface of SWNT. This
adsorption layer shows hydrophobicity because of the closed hydrogen bonding within two layers, and
increases the radial breathing mode frequency in the Raman spectrum of SWNT. We also succeeded in
controlling the phase of water confined in the inner space of SWNT with the temperature and water vapor
pressure. It is suggested that phase separation (empty or gas phase and condensed phase) of water
molecules occurs during the encapsulation process.
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