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New ice structure formed around carbon nanotubes
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[ Abstract] It is known that one-dimensional ice structures, which are different from any
bulk ice, form in carbon nanotubes (CNTs). Such unique ice structures may form outside of
CNTs. In this study, we perform molecular dynamics simulations of water in the presence of
single-walled CNTs arranged in a triangular lattice. We find that a new ice structure forms
between CNTs when there is a gap that can accommodate two water molecules between the
CNTs. It is also found that the melting point of this ice is higher than that of ice Th. This result
suggests that brush structures of CNTs might be applied to heat storage and desalination.
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Fig. 1. Initial structure
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Fig. 2. Tetrahedrality parameter of vicinal water between Fig. 3. dtc structure.
nanotubes(red line) and bulk water(blue line) at 270 K(solid)
and 340 K(dotted).

[ 5% 0]

1] K. Koga et al., Nature, 412, 802 (2001)

1Y. Maniwa et al., Chem. Phys. Lett. 401, 534 (2005)

1 W. L. Jorgensen et al., J. Am. Chem. Soc., 118, 11225 (1996)

1G. A. Kaminski et al., J. Phys. Chem. B, 105, 6474 (2001)

1J. R. Errington and P. G. Debenedetti, Nature 409, 318 (2001)

1 M. M. Conde, M. Rovere, and P. Gallo, J. Chem. Phys., 147, 244506 (2017)
1 O. D. Friedrichs et al., Nature, 400, 644 (1999)

1 M. O’keeffe et al., Acc. Chem. Res., 41, 1782 (2008)



