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Fig.S1 XRD patterns of simulated (a) MIL-118; (b) MIL-121; (c) MIL-120; and (d) F-03.

— MIL-120 —— MIL-118 —— MIL-121
—F-03 ——F-07 ——F-08 HCF

intensity

]
J A (b)

1 TR | (a)

10 20 30 40
26/°

Fig.S2 XRD patterns of simulated (a) MIL-118; (b) MIL-121; (c) MIL-120; (d) HCF; (e) F-03; (f)
F-07; (g) F-08.



Table.S1 Single and binary gas permeances (mol-m=2-s!-Pa-!) and separation factors for the MIL-

120 membrane at 293K, 313K, 343K and 1 bar. The volume ratio for binary gas systems is 1:1.

Single gas Binary gas
Gas(H»/j) Knudsen gee e

constant Temperature (K) Permeances  Permeances  Ideal separation  Permeances Permeances Separation
(Hy) (§)] factor (H,) (0] factor
293 3.80%107 49x10° 7.7 3.50%107  4.43x%10° 79
H,/CH,4 2.8 313 50x107  7.9x%x10° 6.3 436x107  7.30x10°% 6.0
343 5.86x107  1.14x107 5.1 50%107  1.00x107 5.0
293 3.80%107  5.14x10% 7.4 3.47x107  475%10°% 73
H,/N, 37 313 50%107  833x10° 6.0 421x107  6.90%x10° 6.1
343 5.86%107  1.30%107 4.5 4.74x107  1.05x107 45
293 3.80%107  4.13x10% 9.2 3.58x107  38x10°% 94
H./CO, 47 313 5.0%107  6.80%10% 7.3 427x107  5.90x10% 72
343 5.86X107  9.16x10° 6.4 4.52x107  7.00%10° 6.4

110

100

90 H

z\iso-

0

2 |

9 704

E 4

2 60

2 <

;50-

40 o

30

T r T r T T T
0 100 200 300 400 500 600 700 800
TemperatureC

Fig.S3 TG curve of the MIL-120 membrane (F-07) (under air, heating rate: 1°C-min-!).
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Fig.S4 (a) Hy/CO,, (b) Hy/CH,4 and (c) Ho/N, permeances and separation factors of the MIL-120
membrane as a function of the permeation temperature at a pressure drop of lbar (inverted
triangles: CO,, triangles: N, circles: CH4, thombuses: H,, squares: separation factor).
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Fig.S5 Differential enthalpies of adsorption and isotherm obtained with (a) nitrogen at 77 K, (b)
hydrogen at 77 K on MIL-120, (c) Isotherms and (d) differential enthalpies of adsorption at 303 K

obtained with carbon dioxide and methane on MIL-1201.
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