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Molecular Dynamics Simulations of Gas Diffusion in Microporous Polymer Membranes
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Polymers of intrinsic microporosity (PIMs) have recently attracted much attention as gas separation membranes
in terms of scalability, energy cost, and environmental friendliness. In the present study, we investigate CO2
diffusion in PIM-1 based membranes using molecular dynamics simulations. Long-time diffusion is characterized
via the mean squared displacements of CO2 molecules, indicating that it takes them over 50 ns to reach normal
diffusion in the PIM-1 membranes. Specifically, the systems with unimodal pore size distributions (PSDs) are
likely to cause the gas molecules to reach normal diffusion within the time window of 50 ns, while the systems
with multimodal PSDs lead to sub- or super-diffusion of the molecules in that time window. These results imply
that PSDs are closely related to gas diffusional behavior in PIM-1 based membranes.
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Fig. 1: A PIM-1 monomer unit.
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Fig. 2: A bird’s eye view (a) and a front view (b) of a
representative PIM-1 system.
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Fig. 3: MSD exhibiting normal diffusion.
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Fig. 4: PSDs of the systems where normal diffusion (a),
sub-diffusion (b), and super-diffusion (c) are observed

for the diffusion time of 50 ns
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