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Figure S1. Number of CH,4 guest molecules in grand canonical Monte Carlo cell of an isolated graphene
nanoscroll 20 A interlayer spacing and 3000 A in length at 298 K and 65 bar of CH, as a function of the
steps. This is the most highly adsorbing structure based on number of guest molecules, and by the end of
the equilibration period (10 million steps), equilibrium is reached.

Further GCMC Simulation Details. A Lennard-Jones cut-off distances of 12.5 A was used for
all simulations, and supercells were constructed for each structure that satisfies the minimum
image criterion.

Isosteric heats of adsorbtion were calculated using Equation +RT S1

_ __{EN)=(EXN)
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In this equation gs: is the isosteric heat of adsorbtion, E is total energy of the guest molecules in
the simulations, N is the number of guest of guest molecules, R is the gas constant, and T is the
temperature. The angle brackets denote the average in the grand ensemble.

Table S1. Heats of adsorption of CHs in studied Schwarzites that had non-zero adsorption, at the
adsorption condition of 298 K and 65 bar. Errors are windowed standard deviation from GCMC.

Schwarzite | Heat of Adsorption (kJ/mol)
C168 21.4 +/-0.3
G8bal 249 +/- 0.4
D766 21.8+/-0.4
D8bal 24.7 +/- 0.4
P688 38.0+/-0.4
P8bal 29.3 +/- 0.6
IWPg 23.2 +/- 0.7
P7par 25.1 +/- 0.7
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Figure S2. a) Computed CH. adsorption capacity and b) deliverable capacity as a function of interscroll
distances for various interlayer spacing nanoscrolls. Nanoscrolls with length of 1600 A were used. The
adsorption conditions are at 298 K and 65 bar, while the desorption conditions are 358 K and 5.8 bar.
Dashed line in b) indicates 95% of maximum deliverable capacity.
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