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Simulation of methane-water mixtures at extreme conditions
SANDRO SCANDOLO, The Abdus Salam International Centre for Theoretical
Physics (ICTP), Trieste, Italy, MAL-SOON LEE, Grand Valley State University
Allendale, MI, USA, NURAPATI PANTHA, NARAYAN ADHIKARI, Central De-
partment of Physics, Tribhuvan University, Kirtipur, Kathmandu, Nepal — Simula-
tions and experiments carried out separately on methane and water, the main com-
ponents of the middle layers of Neptune and Uranus, show that at those conditions
methane disproportionates into carbon-rich species and water dissociates to form an
ionic fluid. Water becomes electronically conducting only at the conditions found
in the deepest layers of the planets. More recent simulations on water/methane
mixtures suggest a pressure-induced softening of the methane-water intermolecular
repulsion that points to an enhancement of mixing under extreme conditions. In
the mixtures, ionized water causes the progressive ionization of methane and the
mixture becomes electronically conductive at milder conditions than pure water.
Calculations on the crystalline counterparts, methane hydrate clathrates, suggest
however a different picture: mixtures at low temperature become increasingly un-
stable, with increasing pressure, towards phase separation, despite the prediction
of a solid-solid phase transition between MH-III, the known high-pressure form of
methane hydrate, and a new hypothetical phase.
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