Supplementary Information (SlI) for Journal of Materials Chemistry A.
This journal is © The Royal Society of Chemistry 2025

H, permeability (Barrer) | H, polymer selectivity H, MMM selectivity
Metal and porous .
. Loading
oreanic Polymer (wt%) | Pol MMM H,/CO, | H2/N, | Ho/CHy | Hy/CO, | Hy/N, | Hy/ch, | RETerence
frameworks ® olymer 2/CO, /N, 2/CH,4 »/CO, 2/N; 2/CH,4
Cubic MOF-5 Cellulose Acetate 12 43 14.9 1.1 1.78 1
Tetragonal MOF-5 | Cellulose Acetate | 12 4.3 13.9 1.1 1.79 1
ZIF-L Polyimide 20 219.7 260.4 1.8 40 70.4 13.4 41.4 61.6 2
CAU-1-NH, Poly(methy| 15 5000 11000 3 13 3
methacrylate)
[Cu,(ndc),(dabco)], | Polybenzimidazole | 20 3.61 6.13 9.5 26.7 4
MIL-53(Al)-NH, Poly(methyl 20 1.536-09 | 1.09E-08 | 7.64 53.12 5
methacrylate)
MIL-53(Al)-NH, Polyimide 20 5.26E-09 2.40E-08 6.49 44.61 5
ZIF-7 Polyetherimide 5 856.1 207 10.4 39.2 46.6 3.2 53.9 41.8 6
Postsynthetic .
modified ZIF-7 Polyetherimide 5 856.1 2020.9 10.4 39.2 46.6 8.2 11.1 18.7 6
UiO-66-NH, 6FDA-DAM 40 684 1810 0.82 12.9 14.2 0.73 10.1 9.7 7
UiO-66-NH 6FDA- 55 180 2932 1.02 23.4 32.7 1.17 23.8 34.4 7
2 DAM:DABA(3:2) ' ' ' ' ' '
. 6FDA-BPDA-
UiO-66-NH, DAM(1:1) 40 364 1086 0.75 15 13.9 0.81 12.8 11.6 7
ZIF-L-Zn Troger's base 20 300 897.5 2 50 50 1.9 25 23 8
polymer




Troger's base

ZIF-L-Co 20 300 1235.5 2 50 50 2.2 27 25 8
polymer

ZIF-L Polyimide 20 219.7 260.4 1.8 40 70.4 134 41.4 61.6 9
ZIF-7-1 6FDA-DAM 3 589.2 921.4 1.36 30.6 40.2 2.3 36.1 67.4 10
ZIF-7-mix 6FDA-DAM 7 589.2 478.3 1.36 30.6 40.2 4.1 31.7 85.5 10
ZIF-7-111 6FDA-DAM 10 589.2 322 1.36 30.6 40.2 4.4 59.5 172.2 10
ZIF-8 Matrimid 5218 20 30 450 85 105 82 95 11
ZIF-8 dopamine Matrimid 5218 20 30 70 85 105 95 120 11
ZIF-8 Polyimide 20 390 1443 14 33 48 1.6 26 34 12
Polydopamine -

coated ZIF-8 Polyimide 20 390 1156 14 33 48 1.6 30 39 12
UiO-66(Hf)-(OH)2 Polybenzimidazole | 10 3.61 8.12 9.1 19.37 13
ZIF-8 Polysulfone 10 37.4 87 2.18 47.9 455 2.38 65.9 63 14
UiO-66 Polysulfone 32 11 70 60 62 15
UiO-66 Polyimide 8 30 70 133 150 15
ZIF-8 6FDA-BI 20 334 78.5 3.7 104.3 278.2 3.9 100.6 224 16
ZIF-8 6FDA-BI 30 334 174 3.7 104.3 278.2 34 73.1 140.9 16
ZIF-8 Matrimid 5218 20 28.7 44.7 2.9 92.4 124.5 3.3 126.3 87.1 17
Palladium@ZIF-8 Matrimid 5218 20 28.7 68.9 2.9 92.4 124.5 5.1 201.1 135.9 17
ZIF-8 Matrimid 5218 40 66.66 71.22 3.03 95.14 120.8 2.96 67.43 80.77 18
ZIF-8 Matrimid 5218 50 66.66 18.1 3.03 95.14 120.8 3.82 107.1 471.88 | 18
UZAR-S13 6FDA-DAM 10 505 544 7.2 12.7 19
UZAR-S13 6FDA-DAM 10 505 597 7.2 8.9 19
ZIF-11 6FDA-DAM 20 21.4 272.45 1.03 33.96 1.06 32.82 20
ZIF-90 6FDA-triptycene 50 59 179 3 60 113 2.8 58 101 21
ZIF-8 PIM-1 28 3300 10650 0.26 6.6 4.5 0.62 9.8 7.4 22




ZIF-8 PIM-1 43 3300 14430 0.26 6.6 4.5 0.75 8.2 5.4 22
ZIF-8 Polybenzimidazole | 15 3.7 28.5 8.6 13 23
ZIF-8 Polybenzimidazole | 30 3.7 105.4 8.6 12.3 23
ZIF-8 Polybenzimidazole | 10 65 107 17.6 16.1 24
ZIF-7 Polyetherimide 30 6.63 7.82 5.1 7.4 25
ZIF-7 Polyetherimide 40 6.63 8.95 5.1 8.4 25
ZIF-8 Matrimid 5218 10 30.3 46.3 3.18 43.3 94.68 2.98 79.8 102.8 26
ZIF-11 Matrimid 5218 30 17.33 102.8 4.12 66.65 3.21 140.82 | 27
ZIF-11 Matrimid 5218 40 17.33 28.36 4.12 66.65 2.83 189.1 27
ZIF-12 Polyetherimide 30 9 39.77 5.44 183.46 | 6.16 331.41 | 28
Thermally
ZIF-8 rearranged 20 194 414 31.2 44 35.4 49.4 29
polymer-30
Thermally
ZIF-8 rearranged 20 273 440 26.5 39.5 30 54.4 29
polymer-50
UiO-66-(0OH) 6FDA- 40 191 497 24.6 35.9 25.8 37 30
2 DAM:DABA(3:2) ‘ ' '
Ui0-66-(0H), 6FDA- 50 191 906.5 24.6 35.9 29.1 45 30

DAM:DABA(3:2)




Mixed linker ZIF-8 | Torlon 16 1.85 4.92 24.3 31.5 278 302 31
ZIF-8 Torlon 15 1.85 2.6 24.3 31.5 25.2 193 31
CAU-21-0ODB PIM-1 15.2 3420 7300 8 39 32
MIL-140A Polyvinyl alcohol 4 491 959 3.8 6.3 33
ars Troger's base 40 200 542.6 50 45 34
polydopamine polymer

ars Troger's base 50 200 664.1 50 377 |34
polydopamine polymer

ZIF-8 6FDA Durene 33.3 518.5 2136.6 1.1 14.9 17.9 1.4 16 15.3 35
NH2-MIL-53(Al) Polyimide 30 15 384.1 6 16.7 36
HKUST-1 (solution | Cyclic olefin 40 10.48 19.42 24.4 34.1 37
mixing) copolymer

MILS3(AD) Cyclic olefin 40 10.48 16.68 24.4 315 37
(solution mixing) copolymer

MIL-53(Al) (meft | Cyclic olefin 40 10.48 15.18 24.4 31 37
processing) copolymer

Zn,(bim), PIM-1 10 670 1358 10.46 6.56 10.52 7 38
MOF-74 PIM-1 10 670 1682 10.46 6.56 14.75 10.78 38
TIFSIX PIM-1 4 670 1010 10.46 6.56 19.4 14.22 38
MIL-53 PIM-1 4 670 1027 10.46 6.56 18.33 13.7 38
MIL-101 Carbon nanofiber | 5 1.50E-08 2.10E-08 6.6 6.6 2.4 2.3 39
MIL-101-NH, Carbon nanofiber | 5 1.50E-08 2.50E-07 6.6 6.6 21.9 21.5 39
MIL-101-PhSOsH Carbon nanofiber | 5 1.50E-08 1.81E-08 6.6 6.6 8.3 8.3 39




MIL-101-COOH Carbon nanofiber | 5 1.50E-08 8.50E-08 6.6 6.6 12.7 8.5 39
ZIF-7 Polybenzimidazole | 25 3.70E+00 1.54E+01 8.7 11.9 40
ZIF-7 Polybenzimidazole | 50 3.70E+00 2.62E+01 8.7 14.9 40
ZIF-7 Polybenzimidazole | 50 2.90E+00 1.33E+01 7.1 7.2 40
ZIF-8-NH, GFBPA.CO_ 40 24,7 96.1 1.76 45.8 85.2 1.75 108.1 141.3 41
polyimide
ZIF-8-NH, 6FBDA co- 50 24.7 127.5 176|458 |852 |157 |1288 |1417 |41
polyimide

MUEF-15 PIM-1 15 4200 8500 6.5 5.8 42
MUF-15 PIM-1 5 4200 5500 6.5 7 42
ZIF-11 Polybenzimidazole | 20 50 128 4.5 4.9 43
ZIF-93 Polybenzimidazole | 20 50 267 4.5 5.8 43
ZIF-93/ZIF-11 Polybenzimidazole | 20 50 207 4.5 7.7 43
ZIF-8 Matrimid 5218 25 28 31 3.5 3.5 44
ZIF-90 Matrimid 5218 25 28 30 3.5 5 44
290 Matrimid 5218 25 28 19 3.5 9.5 44
ethylenediamine

ZIF-8 Polyimide 45 1534 8332 0.9 114 12.6 1.7 9.8 10.3 45
ZIF-8-1PD Polyimide 25 1534 2684 0.9 11.4 12.6 1.4 13.1 15.3 45
ZIF-8-IPD Polyimide 45 1534 7982 0.9 11.4 12.6 1.9 13 15.1 45




6FDA-

ZIF-8 oM DABAG2) | 10 156 251 1.66134 60.8 1.44253 51.7 46

ZIF-8-90(30) 6FDA- 10 156 301 1.66134 60.8 1.60963 55.7 46
DAM:DABA(3:2) : ' : '

ZIF-8-90(50) 6FDA- 10 156 276 1.66134 60.8 1.58621 58.3 46
DAM:DABA(3:2) ’ ) ) )

ZIF-8-90(70) 6FDA- 10 156 250 1.66134 60.8 1.64474 62 46
DAM:DABA(3:2) : ' :

ZIF-90 6FDA- 10 156 219 1.66134 60.8 1.79508 70.7 46
DAM:DABA(3:2) : ' : '

2+

Zn°" treated 20 6FDA-BI 20 33.4 72.3 3.7 1043 |2782 |45 1205 |3183 |47

Wt% ZIF-8

Etched ZIF-8 Polyimide-COOH | 40 538 1837.8 15 203 | 234 18 247 |372 48

Etched ZIF-8 Polyimide-COOH | 50 538 3058.6 15 203 | 234 2.1 307|376 48

ZIF-8 DMBP-TB 30 293 1180 382 |353 229 |215 49

Ui0-66-NH, DMBP-TB 30 293 758 382 |353 308 | 27.2 49

MIL-101(Cr) DMBP-TB 30 203 628 382 | 353 359 |31.1 49

ZIF-7-NH, PIM-1 30 1072.3 1337.2 17.8 30.9 50

ZIF-7-NH2/PIM-

oo PIM-1 30 1072.3 1529.1 17.8 55.3 50

ZIF-7-NH2/PIM-

COOH (annealed | PIM-1 30 1072.3 1977.2 17.8 92.1 50

2h)




ZIF-67@BNNS-0.2 | Polyetherimide 1 1.78 5.33 2.97 5.54 51
Pd@ZIF-67 gel PIM-1 28 3177 3620 4.8 24.9 52
ML-ZIF-8 Torlon 16 1.85 4.92 24.3 31.5 278 302 53
Polyetherimide 20 6.45 22.5 3.21 64.5 5.8 187.5 54
NUS-2
Polybenzimidazole | 20 3.61 4.08 9.5 31.4 54
Polyetherimide 20 6.45 33.2 3.21 64.5 2.39 67.75 54
NUS-3
Polybenzimidazole | 20 3.61 12.2 9.5 8.91 54
TpPa-1 PBLBUI 40 6.22 18.8 2.7 69.1 155.5 3.8 78.9 165.5 55
-Bu
TpBD 50 6.22 42.4 2.7 69.1 155.5 2.9 66 139.7 55
Porous aromatic .
framework (PAF)-1 Triptycene PIM-2 5 1651 2907 19.5 16 27 24.2 56
Porous aromatic .
framework (PAF)-1 Triptycene PIM-2 | 5 1175 1335 38.7 35.2 78 77.8 56
porous graphitic 6FDA-
framework (PGF-1) | DAM:DABA(3:2) 6 192.1 421.4 1.43 315 48.6 1.4 30 49.7 57
HOF-30 Matrimid 5218 10 55.8 428.1 23.25 23.2 61.7 58




H, permeability (Barrer)

H, polymer selectivity

H, MMM selectivity

Zeolites Polymer Loading Reference
(wt%) | Polymer | MMM H,/CO, | Hy/N, | H,/CH, | H,/CO, | Hy/N, | H,/CH,

Zeolite 3A Polysulfone 40 16.4 15.1 1.53 3.57 59
Zeolite 3A Polysulfone 50 16.4 17.2 1.53 3.54 59
Zeolite 4A PDMS 40 1313 9516 0.23 0.73 3.41 11.6 60
DDR Zeolite Matrimid 5218 20 17 34.9 129.9 375.3 61
DDR Zeolite Matrimid 5218 22 17 36.4 129.9 187.8 61
Zeolite 4A Polyvinyl acetate | 25 7 3.8 100 156 62
Zeolite 13X Matrimid 5218 30 14.8 178 4.03 77.1 2.34 74.8 63
Zeolite 4A Matrimid 5218 30 14.8 83 4.03 77.1 2.03 58.5 63
ZSM-5 Matrimid 5218 20 14.8 147 4.03 77.1 1.89 67.5 63
Silanated zeolite-4A Polyvinyl acetate | 15 5.84 5.55 4.71 95.74 6.12 143.04 64
Zeolite-4A Polyvinyl acetate | 30 5.84 5.3 4.71 95.74 6.1 139.47 64
Carbon-impregnated | oo/ olvimide | 1 10 20 51 50 59.49 |58.14 |65
zeolite

Sllicalite-1 Matrimid 5218 10 30.3 28.3 3.18 43.3 94.68 2.98 78.6 94.3 26
SAPO-34 Matrimid 5218 10 30.3 25.2 3.18 43.3 94.68 3.3 86.8 105.4 26
Mesoporous ZSM-5 Matrimid 5218 10 17.5 22.23 2.4 79.6 83.3 2.39 142.6 160.9 66




ZSM-5 Matrimid 5218 10 17.5 22.04 2.4 79.6 83.3 2.45 64.8 73.5 66
MCM-48 Matrimid 5218 10 17.5 23.14 2.4 79.6 83.3 2.47 76.1 82.6 66
Modified Sodalite PIM-1 7 2659.8 3620 4.52 9.29 67
Hollow zeolite sphere | Polysulfone 8 11.8 15.4 58.9 80.3 68
Hollow zeolite sphere | Polyimide 8 30.4 38.4 132 180 68
Zeolite 4A Polycarbonate 20 15.3 13.4 1.73 57.2 40.9 1.7 66.3 55.8 69
Zeolite 4A Polycarbonate 30 15.3 13.1 1.73 57.2 40.9 1.87 73.2 70.4 69
Sodalite Polyetherimide 10 13.5 7556 4.3 17.3 70




graphite- and

H, permeability (Barrer)

H, polymer selectivity

H, MMM selectivity

graphene-based Polymer Loading Reference
materials (wt%) | Polymer | MMM H2/CO, | Hy/N, | Hy/CH, | Hy/CO, | Hy/N, | Hy/CH,
Graphite oxide Polysulfone 8 11 5 60 30 71
Graphite oxide Polyimide 8 30 15 133 80 71
Graphite oxide Matrimid 5218 | 0.1 22 28 2.75 50 50 2.8 68 68 72
Graphite oxide Matrimid 5218 | 0.2 22 27 2.75 50 50 3.4 68 68 72
Thermally reduced |\ imid 5218 | 0.1 22 22 275 |50 50 275 |90 90 72
graphite oxide
Thermally reduced |\ imid 5218 | 0.2 22 22 275 |50 50 275 |70 230 72
graphite oxide
Ascorbic acid Matrimid 5218 | 0.1 22 24 275 |50 50 4 110 | 230 72
multiphase rGO
Ascorbic acid -

. Matrimid 5218 | 0.2 22 25 2.75 50 50 2.78 70 180 72
multiphase rGO
GO PEBAX 0.01 13.5 12 4.82 1.8 4.28 2 73
GO PEBAX 0.04 135 6 4.82 1.8 6 3 73
GO PEBAX 0.1 9.9 10.8 0.1 4.5 2 0.1 5.9 1.67 74




GO PEBAX 0.2 9.9 11 0.1 4.5 2 0.125 5.5 1.6 74
GO PEBAX 0.5 9.9 12.5 0.1 4.5 2 0.16 5.9 1.8 74
GO-IL PEBAX 0.1 9.9 10.5 0.1 4.5 2 0.08 5.5 1.8 74
GO-IL PEBAX 0.2 9.9 104 0.1 4.5 2 0.07 5.78 1.66 74
GO-IL PEBAX 0.5 9.9 10.3 0.1 4.5 2 0.09 6.86 1.6 74




H, permeability (Barrer)

H, polymer selectivity

H, MMM selectivity

Other and/or Polymer Loading Reference
CompOSite fillers (Wt%) POIymer MMM Hz/COz Hz/Nz Hz/CH4 Hz/COz Hz/Nz Hz/CH4
Graphite oxide -

Ui0-66 Polysulfone 8 11 15 60 70 75
Graphite oxide - L

Ui0-66 Polyimide 4 30 40 133 155 75
Graphite oxide - .

Ui0-66 Polyimide 32 30 60 133 130 75
Pd nanoparticles | Polybenzimidazole | 58 26 33 15 40 76
Mesoporous 6FDA-DAM 8 480 686 16.5 20 77
silica sphere

Meg-mesoporous | ¢y pam 16 480 918 16.5 217 |77
silica sphere

Meg-mesoporous | oo a nawm 8 480 794 16.5 218 |77

silica sphere




References

10
11

12
13

14
15
16

17
18

19

20

21
22

M. Arjmandi, M. Pakizeh, M. Saghi and A. Arjmandi, Pet. Chem., 2018, 58, 317-329.

S. Kim, E. Shamsaei, X. Lin, Y. Hu, G. P. Simon, J. G. Seong, J. S. Kim, W. H. Lee, Y. M.
Lee and H. Wang, Journal of Membrane Science, 2018, 549, 260-266.

L. Cao, K. Tao, A. Huang, C. Kong and L. Chen, Chem. Commun., 2013, 49, 8513.

Z.Kang, Y. Peng, Z. Hu, Y. Qian, C. Chi, L. Y. Yeo, L. Tee and D. Zhao, J. Mater. Chem. A,
2015, 3, 20801-20810.

Y. Zhao, D. Zhao, C. Kong, F. Zhou, T. Jiang and L. Chen, Separation and Purification
Technology, 2019, 220, 197-205.

B. A. Al-Maythalony, A. M. Alloush, M. Faizan, H. Dafallah, M. A. A. Elgzoly, A. A. A.
Seliman, A. Al-Ahmed, Z. H. Yamani, M. A. M. Habib, K. E. Cordova and O. M. Yaghi,
ACS Appl. Mater. Interfaces, 2017, 9, 33401-33407.

C. Ma and J. J. Urban, Adv Funct Materials, 2019, 29, 1903243.
J. Deng, Z. Dai and L. Deng, Journal of Membrane Science, 2020, 610, 118262.

S. Kim, E. Shamsaei, X. Lin, Y. Hu, G. P. Simon, J. G. Seong, J. S. Kim, W. H. Lee, Y. M.
Lee and H. Wang, Journal of Membrane Science, 2018, 549, 260-266.

S. Park, K. Y. Cho and H.-K. Jeong, J. Mater. Chem. 4, 2020, 8, 11210-11217.

X. Jiang, S. He, G. Han, J. Long, S. Li, C. H. Lau, S. Zhang and L. Shao, ACS Appl. Mater.
Interfaces, 2021, 13, 11296-11305.

Z. Wang, D. Wang, S. Zhang, L. Hu and J. Jin, Advanced Materials, 2016, 28, 3399-3405.

Z.Hu, Z. Kang, Y. Qian, Y. Peng, X. Wang, C. Chi and D. Zhao, Ind. Eng. Chem. Res., 2016,
55, 7933-7940.

X. Mei, S. Yang, P. Lu, Y. Zhang and J. Zhang, Front. Chem., 2020, 8, 528.
S. Castarlenas, C. T¢éllez and J. Coronas, Journal of Membrane Science, 2017, 526, 205-211.

Y. Fan, H. Yu, S. Xu, Q. Shen, H. Ye and N. Li, Journal of Membrane Science, 2020, 597,
117775.

A. Mirzaei, A. H. Navarchian and S. Tangestaninejad, /ran Polym J, 2020, 29, 479—491.

Ma. J. C. Ordonez, K. J. Balkus, J. P. Ferraris and 1. H. Musselman, Journal of Membrane
Science, 2010, 361, 28-37.

A. Perea-Cachero, J. Sanchez-Lainez, A. Berenguer-Murcia, D. Cazorla-Amorés, C. Téllez
and J. Coronas, Journal of Membrane Science, 2017, 544, 88-97.

M. Safak Boroglu and A. B. Yumru, Separation and Purification Technology, 2017, 173,
269-279.

Q. Zhang, S. Luo, J. R. Weidman and R. Guo, Polymer, 2017, 131, 209-216.

A. F. Bushell, M. P. Attfield, C. R. Mason, P. M. Budd, Y. Yampolskii, L. Starannikova, A.
Rebrov, F. Bazzarelli, P. Bernardo, J. Carolus Jansen, M. Lan¢, K. Friess, V. Shantarovich, V.
Gustov and V. Isaeva, Journal of Membrane Science, 2013, 427, 48—62.



23

24

25

26

27
28
29

30
31

32

33
34
35

36
37

38

39
40
41

42

43

44

T. Yang, G. M. Shi and T. Chung, Advanced Energy Materials, 2012, 2, 1358-1367.

M. Etxeberria-Benavides, T. Johnson, S. Cao, B. Zornoza, J. Coronas, J. Sanchez-Lainez, A.
Sabetghadam, X. Liu, E. Andres-Garcia, F. Kapteijn, J. Gascon and O. David, Separation and
Purification Technology, 2020, 237, 116347.

S. Park, H. An, J. Seong, S. Kim, J. Choi and J. S. Lee, Microporous and Mesoporous
Materials, 2024, 379, 113267.

D. Carter, F. H. Tezel, B. Kruczek and H. Kalipcilar, Journal of Membrane Science, 2017,
544, 35-46.

A. B. Yumru, M. Safak Boroglu and I. Boz, Greenhouse Gases, 2018, 8, 529-541.
M. Safak Boroglu, I. Boz and B. Kaya, Journal of Polymer Engineering, 2021, 41, 259-270.

J. S. Kim, S. J. Moon, H. H. Wang, S. Kim and Y. M. Lee, Journal of Membrane Science,
2019, 582, 381-390.

C. Ma and J. J. Urban, ChemSusChem, 2019, 12, 4405—4411.

J. Yu, J. Kim, N. Lee, K. Eum and Y.-H. Ahn, Journal of Environmental Chemical
Engineering, 2024, 12, 113167.

C. Zhang, B. Liu, G. Wang, G. Yu, X. Zou and G. Zhu, Chem. Commun., 2019, 55, 7101—
7104.

F. U. Nigiz and T. Uniigiil, J Inorg Organomet Polym, 2024, 34, 4463-4476.
X. Wang, L. Wu, N. Li and Y. Fan, Journal of Membrane Science, 2021, 636, 119582.

S. N. Wijenayake, N. P. Panapitiya, S. H. Versteeg, C. N. Nguyen, S. Goel, K. J. Balkus, I. H.
Musselman and J. P. Ferraris, Ind. Eng. Chem. Res., 2013, 52, 6991-7001.

Y. Jia, P. Liu, Y. Liu, D. Zhang, Y. Ning, C. Xu and Y. Zhang, Fuel, 2023, 339, 126938.

N. Ercan, C. Kocyigit, A. Durmus and A. Kasgoz, Journal of Natural Gas Science and
Engineering, 2021, 95, 104155.

E. Aliyev, J. Warfsmann, B. Tokay, S. Shishatskiy, Y.-J. Lee, J. Lillepaerg, N. R. Champness
and V. Filiz, ACS Sustainable Chem. Eng., 2021, 9, 684—694.

Y. Zhou, Z. Hu, M. Yu, L. Zhang and J. Yao, Cellulose, 2023, 30, 201-209.
T. Yang, Y. Xiao and T.-S. Chung, Energy Environ. Sci., 2011, 4, 4171.

Q. Zhao, Y. Sun, J. Zhang, F. Fan, T. Li, G. He and C. Ma, Journal of Membrane Science,
2024, 693, 122326.

H. Yin, A. Alkas, Y. Zhang, Y. Zhang and S. G. Telfer, Journal of Membrane Science, 2020,
609, 118245.

J. Sanchez-Lainez, B. Zornoza, A. F. Orsi, M. M. Lozinska, D. M. Dawson, S. E. Ashbrook,
S. M. Francis, P. A. Wright, V. Benoit, P. L. Llewellyn, C. T¢llez and J. Coronas, Chemistry
A European J, 2018, 24, 11211-11219.

L. Diestel, N. Wang, A. Schulz, F. Steinbach and J. Caro, Ind. Eng. Chem. Res., 2015, 54,
1103-1112.



45

46

47

48

49

50

51

52

53

54

55

56

57

58
59

60

61
62
63

64

Y. Shi, S. Wu, Z. Wang, X. Bi, M. Huang, Y. Zhang and J. Jin, Separation and Purification
Technology, 2021, 277, 119449.

Y. Liu, W. Xie, S. Liang, X. Li, Y. Fan and S. Luo, Journal of Membrane Science, 2022, 646,
120240.

Y. Fan, H. Yu, S. Xu, Q. Shen, H. Ye and N. Li, Journal of Membrane Science, 2020, 597,
117775.

H. Jiao, Y. Shi, Y. Shi, F. Zhang, K. Lu, Y. Zhang, Z. Wang and J. Jin, Journal of Membrane
Science, 2023, 666, 121146.

J. Lee, S. Jeon, E. Ji An, H. Gwon Kim, J. Hui Jo, N. Han, S. Park and W. Seok Chi,
Separation and Purification Technology, 2025, 356, 129854.

L. Qiao, L. Peng, J. Pang, C. Zhang, L. Yu, X. Cui, L. Fan, Z. Kang and D. Sun, Journal of
Membrane Science, 2025, 723, 123967.

H. Xu, N. Lan, Y. Hu, Y. Xi, J. Hu, C. Wen, W. Li, C. Yin, X. Li and L. Zhou, Microporous
and Mesoporous Materials, 2025, 384, 113422,

K. Zhang, X. Tian, Z. Xu, H. Huan, R. Zhang, X. Feng, Q. Wang, Y. Tang, C. Liu and S.
Wang, Adv Funct Materials, 2025, 35, 2417186.

J. Yu, J. Kim, N. Lee, K. Eum and Y.-H. Ahn, Journal of Environmental Chemical
Engineering, 2024, 12, 113167.

Z.Kang, Y. Peng, Y. Qian, D. Yuan, M. A. Addicoat, T. Heine, Z. Hu, L. Tee, Z. Guo and D.
Zhao, Chem. Mater., 2016, 28, 1277-1285.

B. P. Biswal, H. D. Chaudhari, R. Banerjee and U. K. Kharul, Chemistry A European J, 2016,
22, 4695-4699.

R. Hou, B. S. Ghanem, S. J. D. Smith, C. M. Doherty, C. Setter, H. Wang, 1. Pinnau and M.
R. Hill, J. Mater. Chem. A, 2020, 8, 14713-14720.

C. Ma, X. Li, J. Zhang, Y. Liu and J. J. Urban, ACS Appl. Mater. Interfaces, 2020, 12, 16922—
16929.

W.Li, Y. Li, J. Caro and A. Huang, Journal of Membrane Science, 2022, 643, 120021.

A. L. Khan, A. Cano-Odena, B. Gutiérrez, C. Minguillon and 1. F. J. Vankelecom, Journal of
Membrane Science, 2010, 350, 340-346.

M. Rezakazemi, K. Shahidi and T. Mohammadi, International Journal of Hydrogen Energy,
2012, 37, 14576-14589.

M. Peydayesh, T. Mohammadi and O. Bakhtiari, Energy, 2017, 141, 2100-2107.
J. Ahmad and M.-B. Higg, Journal of Membrane Science, 2013, 427, 73—-84.

C. L. Chaidou, G. Pantoleontos, D. E. Koutsonikolas, S. P. Kaldis and G. P. Sakellaropoulos,
Separation Science and Technology, 2012, 47, 950-962.

N. Esmaeili, S. E. Boyd, C. L. Brown, E. Mac A. Gray and C. J. Webb, ChemPhysChem,
2019, 20, 1590-1606.



65

66

67

68

69
70

71
72

73

74

75
76

77

T. Gunawan, N. Widiastuti, A. R. Widyanto, H. Fansuri, S. Akhlus, W. N. W. Salleh, A. F.
Ismail, N. Sazali, R. Lin, J. Motuzas and S. Smart, Chemical Engineering Research and
Design, 2024, 204, 556-571.

Y. Zhang, K. J. Balkus, I. H. Musselman and J. P. Ferraris, Journal of Membrane Science,
2008, 325, 28-39.

S. Han, J. Yu, F. Wang, X. Li, H. Ni, Y. Wang and Z. Wang, ACS Appl. Polym. Mater., 2024,
6, 8640-8650.

B. Zornoza, O. Esekhile, W. J. Koros, C. Té¢llez and J. Coronas, Separation and Purification
Technology, 2011, 77, 137—-145.

D. Sen, H. Kalipgilar and L. Yilmaz, Journal of Membrane Science, 2007, 303, 194-203.

G. Yang, H. Guo, Z. Kang, L. Zhao, S. Feng, F. Jiao and S. Mintova, ChemSusChem, 2019,
12, 4529-4537.

S. Castarlenas, C. Téllez and J. Coronas, Journal of Membrane Science, 2017, 526, 205-211.

X.Y. Chen, T. B. Nguyen, A. Romero, A. Paton, M. sanchez, J. Valverde, S. Kaliaguine and
D. Rodrigue, JMSR, DOI:10.22079/jmsr.2019.100069.1244.

D. Zhao, J. Ren, Y. Qiu, H. Li, K. Hua, X. Li and M. Deng, J of Applied Polymer Sci, 2015,
132, app.42624.

G. Huang, A. P. Isfahani, A. Muchtar, K. Sakurai, B. B. Shrestha, D. Qin, D. Yamaguchi, E.
Sivaniah and B. Ghalei, Journal of Membrane Science, 2018, 565, 370-379.

S. Castarlenas, C. Téllez and J. Coronas, Journal of Membrane Science, 2017, 526, 205-211.

L. Zhu, D. Yin, Y. Qin, S. Konda, S. Zhang, A. Zhu, S. Liu, T. Xu, M. T. Swihart and H. Lin,
Adv Funct Materials, 2019, 29, 1904357.

B. Zornoza, C. Téllez, J. Coronas, O. Esekhile and W. J. Koros, AIChE Journal, 2015, 61,
4481-4490.



