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Model preparation of PIM-1

PIM-1 was created with BIOVIA software [1] as a 30-monomers long polymer. The structure was
equilibrated via Biovia Forcite’s module tool, with COMPASS force-field, force-field assigned
charges, Atom bases summation methods, 22.5A cutoff and 1A spline. 50 simulation boxes were filled
with 3 chains of PIM-1 and 400 Argon atoms at temperature of 298K and a density of 1.5g cm-3 (with
a ramp density starting from 0.1 g cm-3), Amorphous Cell tool in BIOVIA was used to perform the
calculation. Argon atoms were inserted as spacers to allow a uniform growth of polymeric chains in
the boxes and avoid harsh differences in morphology, i.e. very dense and/or partially empty regions
within the box. Two boxes were selected and further equilibrated from a preliminary test of their
morphology. The initial boxes dimensions were about (43x43x43) A. Some cycles of Argon atoms
deleting and downscaling were performed until all Argon atoms were deleted and density reached
about 1.1 g cm-3. The sample was allowed to move through a NVT (with constant number of atoms,
constant volume and constant temperature) dynamics for Ins at 600K and 0.5ns at 400K. Finally, an
NPT (with constant number of atoms, constant pressure and constant temperature) dynamics of 5ns
at 289K was performed. At this stage the sample did not shown any mayor variation in its density
that reached the equilibrium value of 1.082g cm-3 (the experimental density of PIM-1 is 1.069 g cm-
3).
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Table 1. Experimental diffusivities, solubilities and permeabilities of the investigated materials.

PIM-1  PIM-2 PIM-NH: PEEK- T™- DM- Iiyg:;' Hyflon
[2] 3] [4] WC PEEK  PEEK 5l ADS0
D [cm?/s-1078]
He' 7120 5150 5170 2630
H: 5760 3870 3970 1500
O: 452 297 223 215[6]  331[6]  1.96[6] 103
Cco: 199 152 39.3 0.75(6]  122[6]  0.64[6] 647  82[7]
N: 165 114 59.8 0.62(6]  0.52[6]  0.30[6] 1493
CHu 70 423 17.9 0.10[6]  0.14[6]  0.06[6] 116 10.65[7]
S [em3STP /cm3bar]
He 019 0.20 0.174 0.10
H: 061 0.59 0.579 0.09
O: 3.54 3.20 3.02 033[6]  0.35[6]  0.33[6] 0.51
CO: 48 325 36.1 2.74[6]  3.36[6]  3.05[6] 195  15[7]
N: 352 3.03 2.88 023[6]  027[6]  0.24[6] 0.40
CH: 137 115 12.7 0.646]  097[6]  0.82[6] 132 0.74[7]
P [Barrer]
He 1830 1400 1200 339 430[7]
H: 4710 3020 3070 117[8]  21.5[8]  10.3[8] 169 210[7]
O 2140 1270 895 095[8]  155[8]  0.87[8] 69.1 67[9]
CO: 12800 6600 1890 2.73[8]  5.44[8]  2.6[8] 166 150[7]
N2 773 460 230 262 24[7]
CH4 1280 650 303 20.1 12[9]

1Atoms are ordered according to their diameters, using T-M [10] values (He 1.78A, H2 2.14
A, 022.89 A, C0O23.02 A, N23.04 A and CH13.18 A).
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