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FIG. 3: Solubility (measured by molar fraction) data [6] between hydrocarbon gas phase and water. The temperature-dependent

fitting curves are shown as dashed lines.
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FIG. 4: Transfer free energy from gas phase to water. Left: T = 298 K. Right: T = 343 K. The transfer free energy per unit

area (slope) increases by 39% from T = 298 K to T = 343 K.

At higher temperatures, due to the low boiling temperature of small n-alkanes (from methane to butane), partition-

coefficient data is only available for transfer between gas phase and water [5, 6]. Fig. 3 shows that solubility decreases

with increasing temperature. Note that the temperature dependence of molar fraction solubility of methane behaves

differently from other small n-alkanes. Fig. 4 shows the transfer free energy from gas phase to water at 298 K and

343 K. When temperature increases from 298 K to 343 K, the transfer free energy per unit area increases by 39%.

IV. FORCE BETWEEN TWO METHANES

In a recent paper, Ikeda and Terakura provided some additional support for the use of the PBE functional in the

simulation of water/methane systems [7]. They found some of the weak van der Waals forces for methane-water

and methane-methane complexes are reproduced within DFT/PBE. Fig. 5 shows the force between 2 methanes in


