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Ice Nanoribbons Confined in Uniaxially Distorted Carbon Nanotubes
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We investigated effects of the pore geometry on water properties inside
single-walled carbon nanotubes (SWCNTs) by means of molecular dynamics simulations. SWCNTs were
uniaxially compressed in a direction perpendicular to the SWCNT axis. It was found that a new form
of ice, ice nanoribbon, forms when the shortened diameter of a SWCNT after the compression becomes
less than about 0.9 nm. The protons of water molecules are ordered in the ice nanoribbons. It was
demonstrated that dielectricity of an ice nanoribbon can be controlled by the number of
ferroelectric water chains forming the nanoribbon. Proton transport properties through the ice
nanoribbons were also examined. An excess proton diffused along edge water chains of the ice
nanoribbon via the Grotthuss mechanism. These unusual physical properties are caused by finite
widths of the ice nanoribbons perpendicular to the tube axis.
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