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New ice phase of the TIP4P/2005 water model under high pressure
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[ Abstract]

We report a new ice phase forming spontaneously at the interface between ice VII and liquid
water in molecular dynamics simulations of TIP4P/2005 water. This new ice is quite similar
to an ice originally found in homogeneous nucleation simulations of ice VII in liquid water.
The new ice contains some water molecules rotating easily in the solid due to the number of
hydrogen bonds less than four, so it can be regarded as a “partial plastic ice”. A rough
estimation of the Gibbs free energies of the ice crystals indicates that the new ice is
thermodynamically more stable than either ice VI or ice VII for the pressure ranging from 3
GPa to 18 GPa at 300 K. The fact that plastic ices have not been reported experimentally
implies that it might be metastable in reality. However, it might be made with aids of dopants
such as salts.
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Fig.1 Schematic of the ice T structure.

A unit cell of ice T is shown in an Fig.2 Pressure ranges where ice T (blue) or ice R (red) is the

orthogonal projection. Black solid lines most stable phase at 300 K are overlaid on the phase

are hydrogen bonds. diagram of TIP4P/2005 water[4](gray solid lines and

labels). Color labels are the stable phases estimated from the

liquid/solid coexistence simulations.
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