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Structure and properties of water confined in the nano-surface and space of
carbon nanotube

Homma, Yoshikazu
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Focusing on the assembly of nanoscale low-dimensional water molecules formed
on the inner and outer surfaces of single-walled nanotubes (CNTs), graphene and silica, we have
investigated their unique hydrogen-bonding structure, phase transition phenomenon and
pressure-temperature phase diagram by experiment and theory. It was revealed that water molecules
have unique adsorption structures inside and outside of CNTs, and the phase diagram, melting point,
and freedom of movement of water molecules are much different from those of bulk water. It was found
that adsorbed water with a two-layer structure is formed on the surface of graphene, and the first
layer has a hydrogen-bonding network mainly composed of four-membered rings, whereas the second
layer has a disordered structure.
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