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Study on dielectric materials formed by controlling the arrangement and
orientation of polar molecules with carbon nanocavities

Matsuda, Kazuyuki
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Molecules confined in nanometer-scale pores exhibit unusual behavior not

seen in bulk systems. Here we have studied structures and dielectric properties of water adsorbed in
the inner cavity of single-walled carbon nanotubes by means of electrical conductivity
measurements, atomic force microscope observations, nuclear magnetic resonance, x-ray diffraction,
and molecular dynamics simulations. A decrease in electrical resistance due to water adsorption was
observed in film samples synthesized from single-walled carbon nanotubes with an average diameter of
1.4, 2.0 nm.It was found that proton-ordered ribbon-like ice is formed inside carbon nanotubes
flattened under uniaxial stress.
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