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Figure S1. Snapshots of methane aqueous hydration structure in Na-montmorillonite interlayer in the other 

five T/P/RH simulation cases. The left and right panels show the side and top views of the molecular 

configurations. (a) T/P/RH = 300 K/20 bar/5% at an equilibrium basal spacing of 15.5 Å; (b) T/P/RH = 300 

K/20 bar/10% at an equilibrium basal spacing of 16 Å; (c) T/P/RH = 300 K/20 bar/20% at an equilibrium 

basal spacing of 17 Å; (d) T/P/RH = 300 K/30 bar/10% at an equilibrium basal spacing of 16.1 Å; and (e) 

T/P/RH = 300 K/50 bar/30% at an equilibrium basal spacing of 17.9 Å. Color scheme: oxygen – red, 

hydrogen – white, carbon – brown, silicon – blue, aluminum – cyan, magnesium – orange, and sodium – 

yellow. 
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Figure S2. In-plane two-dimensional (2D) density distributions of methane (left), sodium ions (middle), and 

water molecules (right) in clay interlayer under other five T/P/RH conditions: (a) T/P/RH = 300 K/20 bar/5% 

at an equilibrium basal spacing of 15.5 Å; (b) T/P/RH = 300 K/20 bar/10% at an equilibrium basal spacing of 

16 Å; (c) T/P/RH = 300 K/20 bar/20% at an equilibrium basal spacing of 17 Å; (d) T/P/RH = 300 K/30 

bar/10% at an equilibrium basal spacing of 16.1 Å; and (e) T/P/RH = 300 K/50 bar/30% at an equilibrium 

basal spacing of 17.9 Å. 


