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MD Study of Phase Change of Water inside a Carbon Nanotube
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Phase change of water to ice inside a single walled carbon nanotube was simulated by the
molecular dynamics method. Water molecules were modeled with the SPC/E model and carbon-carbon
interaction was expressed by Brenner potential. The carbon-water interaction consisted of a
Lennard-Jones term between carbon and oxygen atoms, and quadrupole interaction between carbon atoms
and partial charges on the water hydrogen and oxygen atoms of water. The system was cooled by the
temperature control of carbon nanotube. Liquid water transformed into ice crystal at 220 K or 200 K. In
the case of phase change at 220 K, octagonal ice nanotube was obtained.
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Fig. 1 System configuration.
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Fig. 2 Temperature variations.
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Fig. 3 Distributions of distance between oxygen atoms and
average water temperature for case 1.

(d) 4000 ps
Fig. 4 Snapshots of water molecules for case 1.
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Fig. 5 Distributions of distance between oxygen atoms and
average water temperature for case 2.

(d) 8000 ps
Fig. 6 Snapshots of water molecules for case 2.

(a) case 1 at 4000 ps
Fig. 7 Sliced snapshots of final ice crystals (2 nm thickness).

(b) case 2 at 8000 ps
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