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Figure S.1: schematic representation of gas permeation simulations at initial configurations in
which a 4 x 4 x 3 MIL-160 membrane separates a gas bath from a vacuum chamber.



Tables:

Table S.1: varied simulation pressures corresponded to respective number of molecules in single-
component gas baths as well as simulation box dimensions required to achieve target pressure
calculated for ideal gas conditions.

Simulation Number of X-direction Y-direction Z-direction Simulation box
pressure (bar) | molecules length (nm) length (nm) length (nm) volume (nm?3)
0.2 20 8.4 8.4 68.1 4,805

0.5 50 8.4 8.4 68.1 4,805

1 100 8.4 8.4 68.1 4,805

5 500 8.4 8.4 68.1 4,805

50 500 8.4 8.4 15.1 1,065

Table S.2: varied simulation pressures corresponded to respective number of molecules in gas
mixture baths as well as simulation box dimensions required to achieve target pressure

calculated for ideal gas conditions.

Simulation | Number Number . . . . . . Simulation
X-direction Y-direction Z-direction
pressure of CO, of balance i i) Yt Vet il box volume
(bar) molecules | molecules g g g (nm3)
0.2 1 19 8.4 8.4 68.1 4,805
0.5 2 48 8.4 8.4 68.1 4,805
1 5 95 8.4 8.4 68.1 4,805
5 25 475 8.4 8.4 68.1 4,805
50 25 475 8.4 8.4 15.1 1,065




Figures and Figure captions:
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Figure S.2: permeation and sorption profiles of CO, at (a) 0.2 bar, (b) 0.5 bar, (c) 1 bar, (d) 5 bar,
and (e) 50 bar with respect to a rigid 4 x 4 x 3 MIL-160 membrane.
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Figure S.3: permeation and sorption profiles of CH, at (a) 0.2 bar, (b) 0.5 bar, (c) 1 bar, (d) 5 bar,
and (e) 50 bar with respect to a rigid 4 x 4 x 3 MIL-160 membrane.
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Figure S.4: permeation and sorption profiles of SO, at (a) 0.2 bar, (b) 0.5 bar, (c) 1 bar, (d) 5 bar,
and (e) 50 bar with respect to a rigid 4 x 4 x 3 MIL-160 membrane.
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Figure S.5: permeation and sorption profiles of NO, at (a) 0.2 bar, (b) 0.5 bar, (c) 1 bar, (d) 5 bar,
and (e) 50 bar with respect to a rigid 4 x 4 x 3 MIL-160 membrane.



Pressure: 0.2 bar Pressure: 0.5 bar

4
3 Sorped 50 Sorped
Permeated - --- .- 400 Permeated - - - -
30 -
3 g 350
S 25 = P
o O 300
<@ <
g 2 2 250
u— u— LT
2 s © 200
8 8 ’
= £ 150
S 10 =] -
z Z 100
5 50
0 . 0besntl
a 0 5 10 15 20 25 30 35 40 45 50 0 5 10 5 20 25 30 35 40 45 50
Simulation time (ns) Simulation time (ns)
1200 r€SSUre: 1 bar 1800 Pr€SSUre: 5 bar
Sorped A Sorped |
Permeated - --- 1600 Permeated - - - - ”,~‘
1000 -
2 - § 1400
3 - 3 -
O 800 - O 1200
Q£ R 2
g g 1000
« 600 o
s} - ]
o =
@ @
o o
£ £
3 3
z z

8 10 12 14 16 18 20
Simulation time (ns)

25 30 35 40 45 50 (d ) 0 2 4 6

(C) 0 5 10 15 20
Simulation time (ns)
Pressure: 50 bar

Sorped
Permeated - --- .

9000

8000
7000
6000 R
5000 ’,.—"’

4000 ’

3000

Number of molecules

2000

1000/—7—”———'—%
WL
(e) 0 1 2 3 4 5 6 7 8 9 10

Simulation time (ns)

Figure S.6: permeation and sorption profiles of NO at (a) 0.2 bar, (b) 0.5 bar, (c) 1 bar, (d) 5 bar,
and (e) 50 bar with respect to a rigid 4 x 4 x 3 MIL-160 membrane.
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Figure S.7: permeation (dashed line) and sorption (solid line) profiles of CO, (black) and CH, (blue)
at (a) 0.2 bar, (b) 0.5 bar, (c) 1 bar, and (d) 5 bar with respect to a rigid 4 x 4 x 3 MIL-160
membrane.
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Figure S.8: permeation (dashed line) and sorption (solid line) profiles of CO, (black) and SO, (blue)
at (a) 0.2 bar, (b) 0.5 bar, (c) 1 bar, and (d) 5 bar with respect to a rigid 4 x 4 x 3 MIL-160
membrane.
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Figure S.9: permeation (dashed line) and sorption (solid line) profiles of CO, (black) and NO,
(blue) at (a) 0.2 bar, (b) 0.5 bar, (c) 1 bar, and (d) 5 bar with respect to a rigid 4 x 4 x 3 MIL-160
membrane.
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Figure S.10: permeation (dashed line) and sorption (solid line) profiles of CO, (black) and NO
(blue) at (a) 0.2 bar, (b) 0.5 bar, (c) 1 bar, and (d) 5 bar with respect to a rigid 4 x 4 x 3 MIL-160

membrane.
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