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FIG. S1: Simulation snapshot of the whole system configuration obtained after equilibration with AAs with the aromatic ring
positioned at the bottom of the hydrophobic tails and for an AA surface density ~ 0.67 molecule/ nm?. Green spheres represent
methane molecules either in the sII methane hydrate or the hydrocarbon phase. Blue dot lines represent water molecules in
the hydrate substrate. Silver lines represent n-dodecane molecules, either in the bulk or trapped within the AA layer. Yellow,
red, blue, white, and cyan spheres represent chloride ions, oxygen, nitrogen, hydrogen, and carbon atoms in AA molecules,
respectively.
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FIG. S2: Simulation snapshots for n-dodecane molecules within the AAs layer at different surface densities. The increase in
AA surface density, which yields a transition between disordered to ordered orientation of the AA long tails (not shown here
for clarity), comes with the configurational change of the n-dodecane molecules from a Gauche conformation in the bulk phase
to a nearly all-trans conformation within the AA film.



