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Figure S1: Evolution of the (a) CO2 and (b) polymer densities in the polymer-rich
phase as a function of simulation time for the CO2+polyethylene system at 350 K.
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Figure S2: Structural features of the amorphous polyethylene as obtained from MD
simulations: (a) Void fraction, (b) pore limiting diameter, and (c) maximum pore
diameter.
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Figure S3: Pore volume of the amorphous polyethylene in the presence of (a) CH4

and (b) CO2 as obtained from MD simulations.
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Figure S4: Log-log plot of the MSDs of (a) CH4 and (b) CO2 as a function of time
in amorphous polyethylene at 350 K.
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Figure S5: Temperature dependence of the self-di�usion coe�cient of (a) CH4 and
(b) CO2 in amorphous polyethylene. The lines are a guide for the eye.
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Figure S6: Transport properties of CH4 and CO2 in the amorphous polyethylene
as obtained from MD simulations. (a), (b), and (c) show the thermodynamic cor-
rection factor ((∂lnf/∂lnc)T ), corrected di�usivity, and transport di�usivity for CH4,
respectively. (d), (e), and (f) show the thermodynamic correction factor, the cor-
rected di�usivity, and the transport di�usivity for CO2, respectively. Note that the
thermodynamic correction factor was estimated using the PC-SAFT EoS.
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Figure S7: Swelling of amorphous polyethylene in the presence of CH4 and CO2

as obtained from MD simulations (symbols) and calculated using the PC-SAFT EoS
(lines): (a) yCH4 = 0.75, (b) 0.5, and (c) 0.25.
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Figure S8: Pore volume of the amorphous polyethylene in the presence of CH4 and
CO2 as obtained from MD simulations: (a) yCH4 = 0.75, (b) 0.5, and (c) 0.25.
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Figure S9: Sorption selectivity of CO2/CH4 in amorphous polyethylene as obtained
from MD simulations (symbols) and calculated using the PC-SAFT EoS (lines): (a)
yCH4 = 0.75, (b) 0.5, and (c) 0.25.
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Figure S10: Temperature dependence of the self-di�usion coe�cient of CH4 and CO2

in amorphous polyethylene. (a), (b), and (c) show the self-di�usion coe�cients of CH4

at mole fraction yCH4 = 0.75, 0.5, and 0.25, respectively. (d), (e), and (f) show the self-
di�usion coe�cients of CO2 at mole fraction yCH4 = 0.75, 0.5, and 0.25, respectively.
The lines are a guide for the eye.
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Figure S11: Di�usion selectivity of CO2/CH4 in amorphous polyethylene as obtained
from MD simulations: (a) yCH4 = 0.75, (b) 0.5, and (c) 0.25.
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