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	Membrane
	Gas permeability (barrer)
	Selectivity
	Refs.

	
	
	He
2.59 Å
	H2
2.90 Å
	O2
3.44 Å
	N2
3.66
	CH4
3.81 Å
	CO2
3.63 Å
	O2/N2
	CO2/N2
	CO2/ CH4
	

	Unmodified PIM-1
	PIM-1
	660
	1300
	370
	92
	125
	2300
	4.0
	25
	-
	[S1]

	
	PIM-1
	760
	1630
	580
	180
	310
	4390
	3.2
	24
	-
	[S2]

	
	PIM-1
	-
	-
	1133
	353
	-
	5366
	3.2
	15
	-
	[S3]

	
	PIM-1
	1061
	2332
	786
	238
	360
	3496
	3.3
	14.7
	9.7
	[S4]

	
	PIM-1
	1500
	3600
	1300
	340
	430
	6500
	3.3
	15
	
	[S5]

	
	PIM-1
	
	
	1017
	342
	555
	5093
	3.0
	14.9
	9.2
	[S6]

	
	PIM-1
	
	3731
	1172
	309
	431
	6601
	
	
	15.2
	[S7]

	
	PIM-1
	
	2785
	1012
	303
	417
	5606
	3.3
	18.5
	13.4
	[S8]

	
	PIM-1
	
	3195
	1089
	325
	418
	5622
	3.4
	17.3
	13.5
	[S9]

	
	PIM-1
	
	
	1521
	687
	
	8461
	2.2
	12.3
	
	[S10]

	
	PIM-1
	1048
	
	928
	279
	401
	6211
	3.3
	22.3
	15.5
	[S11]

	
	PIM-1
	800
	
	510
	120
	170
	2790
	4.4
	23
	16.4
	[S12]

	
	PIM-1
	
	
	
	
	
	4100*
	
	15*
	
	[S13]

	
	PIM-1
	1577
	3365
	985
	248
	362 (423*b)
	5919 (5600*b)
	4.0
	24
	16 (13*b)
	[S14]

	
	PIM-1
	
	
	
	228
	310
	3799
	
	16.6
	12.2
	[S15]

	
	PIM-1 (ethanol treated)
	1760
	
	1950
	660
	1000
	11400
	3.0
	17
	11.4
	[S12]

	
	PIM-1
	
	
	562.2
	163.6
	322.2
	3294.7
	3.4
	20.1
	10.2
	[S16]

	
	PIM-1
	
	3537
	1072
	351
	536
	6576
	3.0
	18.7
	12.3
	[S17]

	
	PIM-1
	
	
	
	
	
	3815
	
	20
	14
	[S18]

	
	PIM-1
	
	
	2179
	912
	1374
	10683
	2.4
	11.7
	7.8
	[S19]

	
	PIM-1
	
	1936
	
	148
	229
	3425
	
	23.1
	15.0
	[S20]

	
	PIM-1
	
	4000
	1073
	338
	502
	5506
	3.2
	16.3
	11.0
	[S21]

	
	PIM-1
	1660
	4270
	1620
	540
	1000
	8570
	3
	15.9
	8.6
	[S22]

	
	PIM-1
	
	
	
	
	
	2430
	
	16.99
	
	[S23]

	
	PIM-1
	
	
	
	240
	
	4700
	
	19.3
	
	[S24]

	
	PIM-1
	
	3511
	1049
	269
	366
	3934
	3.9
	14.6
	11.0
	[S25]

	
	PIM-1
	
	
	
	
	
	3672
	
	16.5 (15.5d)
	10.6 (9.6e)
	[S26]

	
	PIM-1
	1170
	2710
	875
	219
	286
	4770
	4.0
	21.8
	16.7
	[S27]

	
	PIM-1
	
	
	
	198
	315
	3795
	
	19
	12
	[S28]

	
	PIM-1
	
	
	1130
	397
	652
	7440
	2.8
	19
	11
	[S29]

	
	PIM-1
	
	2504
	965.5
	255.9
	335.0
	4087
	3.77
	16.0
	12.2
	[S30]

	
	PIM-1
	
	1820
	802
	190
	210
	3054
	4.2
	16.1
	14.5
	[S31]

	
	PIM-1
	
	1784
	590
	182
	218 (239*b)
	3364 (3422*b)
	3.2
	18.5
	15.4 (14.3*b)
	[S32]

	
	PIM-1
	
	7072
	2326
	693
	1080
	11371
	3.4
	16.4
	10.5
	[S33]

	
	PIM-1
	1369
	3580
	1790
	727
	-
	8310
	2.5
	11
	
	[S34]

	
	PIM-1
	
	
	
	211
	
	3402
	
	16.1
	
	[S35]

	
	PIM-1
	
	
	
	(231a)
	(288b)
	(4020a) (3895b)
	
	(15.6a)
	(13.9b)
	[S35]

	
	PIM-1
	
	
	
	297 (321a)
	
	8095 (3882a)
	
	13 (14.7a)
	
	[S36]

	
	PIM-1
	
	
	
	
	(330b)
	(6400b)
	
	
	(20.3b)
	[S37]

	
	PIM-1
	
	
	
	230
	
	3277
	
	16.2
	
	[S38]

	
	PIM-1
	2000
	4980
	2140
	607
	914
	12100
	
	19.9
	13.2
	[S39]

	
	PIM-1
	
	2219
	
	224
	363
	4521 (4336e)
	
	20.2
	12.5 (11.5e)
	[S40]

	
	PIM-1
	
	
	1072
	351
	536 (408b)
	6576 (5772b)
	3.0
	18.7
	12.3 (12.4b)
	[S41]

	
	PIM-1
	
	3274
	1396
	483
	789
	9896
	2.9
	20.5
	12.5
	[S42]

	
	PIM-1
	
	2696
	712
	166
	204
	3375
	4.3
	20.4
	16.6
	[S43]

	
	PIM-1
	
	2753
	1028
	375
	644
	5811
	2.7
	15.5
	9.0
	[S44]

	
	PIM-1
	
	
	
	195.4
	
	3694.5
	
	18.9
	
	[S45]

	
	PIM-1
	
	
	
	
	
	(8994f) (8263b)
	
	(14.9f)
	(13.6b)
	[S46]

	
	PIM-1
	
	
	
	
	
	1250
	
	19.8
	
	[S47]

	
	PIM-1
	
	
	
	306.2
	
	4131
	
	13
	
	[S48]

	
	PIM-1
	
	
	
	113.9
	
	3027.7
	
	26.6
	
	[S49]

	
	PIM-1
	1830
	4710
	2130
	773
	1300
	12800
	2.76
	16.5
	9.8
	[S50]

	
	PIM-1
	
	
	
	
	
	(7500g)
	
	(14g)
	
	[S51]

	
	PIM-1
	
	
	844
	211
	
	4200
	4.0
	20
	
	[S52]

	
	PIM-1
	
	
	1545
	486
	
	7340
	3.2
	15.1
	
	[S53]

	
	PIM-1
	
	
	
	
	(450b)
	(5920b)
	
	
	(13.1b)
	[S54]

	
	PIM-1
	
	
	
	650
	1490
	11840
	
	18.23
	7.94
	[S55]

	
	PIM-1
	
	
	
	204
	273
	4375
	
	21.4
	16.0
	[S56]

	
	PIM-1
	
	1400
	460
	140
	220
	2800
	3.2
	20
	13
	[S57]

	
	PIM-1
	
	
	
	
	363
	4533 (4391e)
	
	
	12.5 (11.6e)
	[S58]

	
	PIM-1
	
	
	
	
	
	4521 (4336e)
	
	
	12.45 (11.50e)
	[S59]

	
	PIM-1
	
	
	
	85.9
	104.7
	2345.4
	
	27.3
	22.4
	[S60]

	
	PIM-1
	
	575.2
	130.1
	27.2
	29.0
	980.7
	
	36.0
	33.8
	[S61]

	
	PIM-1
	
	
	
	
	
	(5917b)
	
	
	(13.1b)
	[S62]

	
	PIM-1
	
	
	802
	229
	258
	4259
	3.5
	18.6
	16.5
	[S63]

	
	PIM-1
	
	3380
	1250
	400
	590
	7200
	3.1
	18.0
	12.0
	[S64]

	
	PIM-1
	
	
	
	
	
	7210
	
	18
	
	[S65]

	
	PIM-1 (sub-ambient temperature)
	1000
	1557
	159
	17
	21
	1380
	8
	81.2
	
	[S66]

	
	PIM-1
	
	
	
	
	(543b)
	(6190b)
	
	
	(11.7b)
	[S67]

	
	PIM-1 (methanol treated)
	
	3949
	1257
	337
	472
	6957
	3.7
	20.7
	14.8
	[S43]

	
	PIM-1
	
	
	
	
	516
	7135 (6007*e)
	
	
	13.8 (14.7*e)
	[S68]

	
	PIM-1
	
	
	
	
	(543b)
	(6190b)
	
	
	(11.7b)
	[S69]

	
	PIM-1
	
	
	
	
	
	5800
	
	
	11.5
	[S70]

	
	PIM-1
	
	
	
	
	660 (810b)
	9000 (8250b)
	
	
	13.5 (10.2b)
	[S71]

	
	PIM-1
	
	
	
	205
	
	4110
	
	20
	
	[S72]

	
	PIM-1
	
	1530
	880
	273
	380
	5105
	
	18.7
	13.4
	[S73]

	
	PIM-1
	
	
	
	
	(758b)
	(6578b)
	
	
	(8.7b)
	[S74]

	
	PIM-1
	
	4330
	1353
	373
	442
	6595
	3.63
	17.7
	14.9
	[S75]

	
	PIM-1
	
	4381
	1686
	434
	527
	8287
	3.9
	19.1
	15.7 (14.3b)
	[S76]

	
	PIM-1
	1336
	2772
	768
	203
	299
	3760
	3.8
	18.5
	12.6
	[S77]

	
	PIM-1
	
	
	
	
	
	(4216e)
	
	
	(10.1e)
	[S78]

	
	PIM-1
	
	
	
	288.0
	371.7
	5181.6
	
	18.0
	13.9
	[S79]

	
	PIM-1
	
	
	
	
	1453
	9336
	
	
	6.43
	[S80]

	
	PIM-1
	
	
	
	227.5 (251.4h)
	
	3842.3 (3253.1h)
	
	16.9 (12.9h)
	
	[S81]

	
	PIM-1
	
	
	
	
	
	6605.9 (4902g)
	
	16.1 (18.2g)
	12.0
	[S82]

	
	PIM-1
	
	
	
	
	
	5167
	
	
	
	[S83]

	
	PIM-1
	
	
	
	(363a)
	(563b)
	(6780a) (6411b)
	
	(18.6a)
	(11.5b)
	[S84]

	
	PIM-1
	
	
	
	
	
	(3945e)
	
	
	(12.5e)
	[S85]

	
	PIM-1
	
	3250
	
	249.9
	318
	4868
	
	19.5
	15.3
	[S86]

	
	PIM-1
	
	
	
	
	(611b)
	(6887b)
	
	
	(11.5b)
	[S87]

	
	PIM-1
	
	3255*
	
	364* (387a)
	632* (590b)
	7311* (7323a) (7195 b)
	
	(18.9a)
	(12.3b)
	[S88]

	
	PIM-1
	
	
	
	
	
	4310
	
	
	22.6
	[S89]

	
	PIM-1
	
	
	
	
	
	(8000b)
	
	(18d)
	(10e)
	[S90]

	
	PIM-1
	
	
	
	
	
	(3980a)
	
	(23.1a)
	
	[S91]

	
	PIM-1
	
	
	
	170.9 (170.4a)
	
	3872.8 (3673.7a)
	
	22.7 (21.6a)
	
	[S92]

	
	PIM-1
	
	2378
	
	
	305.3
	4822
	
	15.8
	11.3
	[S93]

	
	PIM-1
	
	
	
	309 (284f)
	416 (385b)
	6065 (4786f) (4635b)
	
	19.6 (16.1f)
	14.6 (12.3b)
	[S94]

	
	PIM-1
	
	
	
	313.1
	
	5360.6
	
	17.0
	
	[S95]

	
	PIM-1
	
	
	
	210 (207a)
	224 (238b)
	4387 (4210a) (4270b)
	
	20.9 (17.94a)
	19.6 (20.3b)
	[S96]

	
	PIM-1
	
	2058.2
	589.2
	142.2
	199.0
	2789.5
	
	19.6
	14.0
	[S97]

	
	PIM-1
	
	
	
	
	
	(6800f)
	
	(18f)
	
	[S98]

	
	PIM-1
	
	
	
	
	
	4187
	
	17.4
	
	[S99]

	
	PIM-1
	
	
	
	
	259
	4654
	
	
	18.1
	[S100]

	
	PIM-1
	
	
	787
	299
	511
	4772
	
	15.9
	9.3
	[S101]

	
	PIM-1
	
	2631
	
	578
	832
	7842
	
	13.6
	9.7
	[S102]

	
	PIM-1
	
	
	
	
	
	4132
	
	13.5
	
	[S103]

	
	PIM-1
	
	
	
	
	
	2795
	
	16
	
	[S104]

	Chain modification
	Carboxylated PIM-1
	153
	408
	110
	24
	-
	620
	4.6
	26
	-
	[S34]

	
	TZ−PIM-1
	-
	-
	-
	-
	-
	-
	-
	30* (40a*)
	22* (22b*)
	[S105]

	
	Thio−PIM-1
	270
	610
	140
	37
	56
	1120
	3.8
	30
	20
	[S106]

	
	MTZ−PIM
	
	
	269.6
	62.7 (42.0c)
	
	1391 (1674c)
	4.3
	22.2 (39.9c)
	
	[S10]

	
	AO−PIM-1
	412
	912
	147
	33
	34 (35*b)
	1153 (830*b)
	4.5
	35
	34 (24*b)
	[S14]

	
	PIM-C1
	2880
	9870
	3410
	980
	1300
	18900
	3.5
	19.3
	14.4
	[S22]

	
	HCPIM(PIM-1−COOH)
	
	90.53
	9.80
	1.80
	3.82
	96.43
	5.4
	53.6
	25.2
	[S25]

	
	PIM-1−M
	
	3710
	2180
	850
	1525
	14180
	2.6
	17
	9
	[S107]

	
	PIM-1−MBr
	
	1300
	480
	115
	185
	3200
	
	27
	17
	[S107]

	
	Brominated vinylated PIM-1
	
	675
	305
	90
	130
	1890
	
	21
	15
	[S107]

	
	Thiophenated vinylated PIM-1
	
	775
	234
	70
	125
	1735
	
	25
	14
	[S107]

	
	Vinylated PIM-1
	
	1080
	410
	130
	260
	3240
	
	26
	12
	[S107]

	
	PIM-1 160℃, 33 min
	
	
	
	
	694
	7478
	
	
	11.9
	[S108]

	
	PIM-1 120℃, 81 min
	
	
	
	
	293.5
	5151
	
	
	17.65
	[S108]

	
	Adamantane-AO−PIM-1
	
	1360.3
	366.5
	79.5
	82.5
	2483.6
	
	31.2
	30.1
	[S61]

	
	PIM-1−COOH
	
	270
	44
	9.0
	9.0
	290
	5.0
	32
	33
	[S57]

	
	PIM-1 160℃, 40 min, N2 flow
	
	
	
	
	
	4835
	
	55.5
	
	[S109]

	
	PIM-1−SO3H
	
	2607
	324
	53
	35
	1388
	
	26.2
	39.7
	[S75]

	
	PIM-1−Py
	
	556.7
	127.4
	36.7
	
	768.5
	
	20.9
	17.5
	[S97]

	
	PIM-1−MePy
	
	272.5
	53.4
	13.6
	
	295.1
	
	21.8
	15.0
	[S97]

	Post-modification
	Crosslinked PIM-1/azide
	
	
	38
	8
	
	219
	4.8
	27.4
	
	[S110]

	
	DC-induced thermal crosslinked cPIM-1
	
	
	231
	49.9
	52.6
	1291
	4.6
	28.8
	24.6
	[S6]

	
	PIM-UV 30 min
	
	2274
	189
	27.7
	23.1 (20.4b)
	724 (745b)
	6.8
	26.1
	31.3 (29.3b)
	[S7]

	
	Thermally crosslinked PIM-1
	
	3872
	582
	96
	73
	4000
	
	41.7
	54.8
	[S43]

	
	UV/oxidize-modified PIM-1
	
	2104
	513
	84
	85
	2394
	6.1
	28.4
	28.1
	[S9]

	
	TOX-PIM-1
	
	1820
	245
	30
	16
	1104
	8.1
	37 (45*a)
	69 (60*b)
	[S111]

	
	PIM-1(Na)-Al
	
	
	
	
	
	907
	
	30.8
	
	[S19]

	
	Amine-PIM-1
	838
	2180
	664
	176
	240
	1030
	
	5.83
	4.28
	[S39]

	
	PIM-1−NH2
	
	1450
	430
	134
	210
	840
	3.2
	6.3
	4
	[S64]

	
	PIM-1−tBOC
	
	130
	19
	3.6
	5.0
	100
	5.3
	28
	20
	[S64]

	
	PIM-1−deBOC(acid)
	
	1700
	500
	160
	260
	1400
	3.0
	8.6
	5.6
	[S64]

	
	PIM-1−deBOC(thermal)
	
	2000
	500
	120
	170
	2300
	4.6
	20
	14
	[S64]

	
	PIM-1-450
	
	200*
	
	0.6*
	0.15*
	30*
	
	50*
	200*
	[S112]

	
	SCPIMs
	
	
	
	69
	98
	4008
	
	58.1
	40.9
	[S56]

	
	Crosslinked PIM-1-BM-70
	
	
	11.1
	1.7
	1.1
	48.3
	6.5
	30.1
	43.9
	[S63]

	
	F-PIM-1
	754
	326
	7.54
	0.88
	0.2
	22.3
	8.6
	25.3
	111.5
	[S77]

	
	PIM-1/Al2O3
	
	2492
	188
	21.3
	11.1 (13.9b)
	624 (698b)
	8.8
	29.3
	56.2 (50.2b)
	[S76]

	
	PIM-1−NH2
	
	
	
	
	300 (33.5b)
	1070 (845b)
	
	
	3.6 (25.2b)
	[S71]

	
	PIM-1/tannic acid
	
	
	
	
	
	(3253e)
	
	
	(19.0e)
	[S78]

	
	PIM-1/TiO2
	
	
	
	
	
	10659.6 (7036g)
	
	15.5 (18.0g)
	11.3
	[S82]

	
	PIM-1-O3
	
	1294
	
	13.81
	10.7
	443
	
	32.08
	41.4
	[S86]

	
	Ester-crosslinked PIM-1−COOH
	
	
	984
	302
	416
	6347
	
	21.0
	15.2
	[S101]

	
	NA-PIM-1
	
	
	
	161.4 (178.4a)
	
	4593.2 (4121.7a)
	
	28.5 (23.1a)
	
	[S92]

	
	NA-PIM-1-Zn-PEI
	
	
	
	98.9 (104.4a)
	
	3125.9 (2848.1a)
	
	31.6 (27.3a)
	
	[S92]

	
	Aminated PIM-1
	
	1135
	
	85
	229
	2590
	
	30.8
	13.1
	[S102]

	
	f-PIM-1
	710
	741
	27
	3.1
	1.6
	102
	8.7
	32.9
	63.8
	[S113]

	Blends
	PIM-1/Matrimid® (10%)
	
	
	400
	
	
	1953
	4.0
	20
	16
	[S18]

	
	PIM-1/Matrimid® (10%)−TETA
	
	395
	32
	4.3
	3.4
	41
	7.4
	9.5
	12.1
	[S114]

	
	cPIM-1/Torlon (10%)
	
	
	185
	42
	42
	1013
	4.4
	24.0
	23.9
	[S115]

	
	cPIM-1/Matrimid®
	
	
	
	
	57 (53.5b)
	982 (905b)
	
	
	17.2 (16.9b)
	[S116]

	
	PIM-1/PEG
	
	
	
	115
	50
	1952
	
	17.0
	39.0
	[S15]

	
	PIM-1/sPPSU
	
	1257
	257
	57
	61 (60*b)
	1429 (1800*b)
	4.5
	25.1
	23.4 (30*b)
	[S21]

	
	PIM-b-PEG
	
	
	370
	140
	270
	3000
	2.8
	22.3
	11.1
	[S117]

	
	PIM-1-PEG copolymer
	
	
	101
	27
	43
	812
	3.7
	30
	19
	[S29]

	
	PIM-1/[SC6mim][STf2N]
	
	
	310
	90
	165
	2240
	3.4
	25
	14
	[S29]

	
	PIM/PEI (8:2)
	
	3489
	1126
	332
	511
	5765
	3.4
	17.4
	11.3
	[S33]

	
	PIM-1/MEEP80
	
	597
	274
	117
	292
	2446
	2.3
	20.9
	8.4
	[S44]

	
	PIM-1-IL
	
	
	102
	23
	
	817
	4.5
	35.5
	
	[S53]

	
	PIM-1/MEEP100
	
	
	
	
	
	5340
	
	24
	
	[S65]

	
	PIM-1/IL
	
	
	
	
	
	2090
	
	
	
	[S83]

	
	PIM-1/[SAPTMS][SAc]
	
	
	
	87 (90a)
	95 (94b)
	2754 (2565a) (2543b)
	
	31.7 (27.05a)
	29.0 (28.5b)
	[S96]

	MMMs
	PIM-1/silica
	2000
	5060
	2330
	880
	-
	10100
	2.7
	12.0
	-
	[S118]

	
	PIM-1/CC3 (10:1) 
	740
	
	560
	150
	230
	3250
	3.8
	22
	14.1
	[S12]

	
	PIM-1/CC3 (10:3)
	820
	
	820
	270
	480
	5430
	3.0
	20
	11.3
	[S12]

	
	PIM-1/CC3 (10:1) (ethanol treated)
	2310
	
	3150
	1350
	2050
	18780
	
	14
	9.2
	[S12]

	
	PIM-1/CC3 (10:3) (ethanol treated)
	4380
	
	6810
	3270
	7220
	37400
	2.1
	11
	5.2
	[S12]

	
	AO−PIM-1/UiO-66(Zr)
	
	1069
	206
	51
	55
	1380
	4
	27.1
	25
	[S8]

	
	f-SWCNTs/PIM-1
	1355
	
	1680
	713
	1483
	12274
	2.4
	17.2
	8.3
	[S11]

	
	PIM-1/silicalite-1(MFI)
	
	894
	351
	83
	183
	2530
	4.2
	30
	
	[S119]

	
	PIM-1/ZIF-8
	1430
	2980
	870
	195
	230
	4270
	4.5
	21.9*
	18.6
	[S120]

	
	
PIM-1/PAF-1
	
	
	
	
	
	15000*
	
	11*
	
	[S13]

	
	PIM-1/POSS
	
	
	
	
	
	6730 (5650*b)
	
	16*
	11* (11*b)
	[S121]

	
	UV-PIM-1/ZIF-71
	
	
	599.4
	93.6
	72.1 (67.8b)
	2545.7 (2224.3b)
	6.4
	27.2
	35.3 (32.8b)
	[S16]

	
	PIM-1/UiO-66
	
	
	
	
	
	5340
	
	21*
	
	[S122]

	
	PIM-1/Ti-UiO-66
	
	
	
	
	
	13540
	
	20*
	
	[S122]

	
	PIM-1/crosslinked MOF-74
	
	11469
	2251
	742
	1114
	21269
	3.0
	19.1
	28.7
	[S17]

	
	PIM-1/g-C3N4
	
	3830
	
	354
	503
	5785
	
	16.3
	11.5
	[S20]

	
	PIM-1/HCP
	
	
	
	243
	
	4700
	
	19.3
	
	[S123]

	
	PIM-1/TSIL@NH2−MIL-101(Cr)
	
	
	
	
	
	2979
	
	37.24
	
	[S23]

	
	PIM-1/BILP-101
	
	
	
	470
	
	7200
	
	15.3
	
	[S24]

	
	PIM-1/UiO-66
	2120
	4560
	1360
	368
	527
	7610
	3.7
	20.7
	14.4
	[S27]

	
	PIM-1/UiO-66−NH2
	1340
	3130
	1090
	303
	425
	6340
	3.6
	20.9
	14.9
	[S27]

	
	PIM-1/UiO-66−(COOH)2
	1820
	3740
	1220
	296
	401
	6090
	4.1
	20.6
	15.2
	[S27]

	
	PIM-1/PEG-POSS
	
	
	
	43
	44
	1309
	
	31
	30
	[S28]

	
	PIM-1/PhE-POSS
	
	
	900*
	280*
	400*
	5000*
	3.2*
	17.9*
	12.5*
	[S124]

	
	PIM-1/SNW-1
	
	
	
	
	
	7553
	
	22.7 (22.1d)
	13.5 (12.9e)
	[S26]

	
	PAO−PIM-1/UiO-66−NH2
	
	
	
	306
	366
	8425
	
	27.5
	23.0
	[S125]

	
	PIM-1/OPAS
	
	2476
	789.5
	157.1
	201.2
	3266 (3600*b)
	5.02
	20.8 (14.9*a)
	16.2 (9.0*b)
	[S30]

	
	PIM-1/MFM-300(VIII)
	
	
	
	
	
	4450
	
	28.04
	
	[S126]

	
	PIM-1/UiO-66−NH2
	
	2641
	658
	104
	102
	2869 (2573*b)
	
	27.5 (25.4*a)
	28.3 (31.4*b)
	[S31]

	
	PIM-1/β-CD
	
	3889
	1647
	481
	716 (770*b)
	8812 (8907*b)
	3.5
	18.3
	12.3 (11.6*b)
	[S32]

	
	PIM-1/DNPC
	
	
	
	3266
	
	40544
	
	12.4
	
	[S35]

	
	PIM-1/NUS-8 nanosheet
	
	
	
	(389a)
	(463b)
	(6725a) (6462b)
	
	(26.8a)
	(30.1b)
	[S35]

	
	PIM-1/TPFC−CH2NH2
	
	
	
	
	
	7730
	
	45.9
	36.4
	[S127]

	
	PIM-1/Azo-DMOF-1
	
	
	
	433 (371a)
	
	8095 (7500a)
	
	18.7 (20.2a)
	
	[S36]

	
	PIM-1/rGO−OA
	
	
	
	
	(360b)
	(5700b)
	
	
	(17.4b)
	[S37]

	
	PIM-1/GO
	
	
	
	50
	
	6169
	
	123.5
	
	[S38]

	
	PIM-1/ZIF-67
	
	3542
	
	215
	310
	5206 (5206e)
	
	24.2
	16.8 (14.9e)
	[S40]

	
	PIM-1/crosslinked UiO-66−NH2_12h
	
	
	1942
	555
	828 (830b)
	15815 (15813b)
	3.5
	28.5
	19.1 (19.2b)
	[S41]

	
	PIM-1/crosslinked UiO-66−NH2_72h
	
	
	945
	230
	392
	12498
	4.1
	54.2
	31.9
	[S41]

	
	PIM-1/ K2B12H12
	
	4025
	1831
	772
	1436
	12954
	2.4
	16.8
	9.0
	[S42]

	
	PIM-1/MAPDA
	
	
	
	329.0 (117.7*a)
	
	7861.9 (4807.5*a)
	
	23.9 (40.1*a)
	
	[S45]

	
	PIM-1/6FDA-DAM/ZIF-8
	
	
	
	
	
	(2802f) (2891b)
	
	(18.1f)
	(26.6b)
	[S46]

	
	PIM-1/DMBA-Silica
	
	
	
	
	
	7930
	
	16.8
	
	[S47]

	
	PIM-1/PDASS
	
	
	
	47.3
	
	1678
	
	35
	
	[S48]

	
	UiO-66−CN@sPIM-1
	
	
	
	596 (225.5a)
	
	16121.3 (12063.3a)
	
	27.0 (53.5a)
	
	[S49]

	
	PIM-1/MIL-101
	6900
	
	6540
	2320
	3040
	35600
	2.82
	15.3
	11.7
	[S50]

	
	PIM-1/pDCX
	
	9710
	3800
	1130
	1650
	20550
	3.4
	18.2
	12.4
	[S128]

	
	PIM-1/OH−pDCX
	
	5230
	1470
	300
	380
	8510
	4.8
	28.0
	22.4
	[S128]

	
	PIM-1/UiO-66
	
	
	
	
	
	(13000*g)
	
	(14*g)
	
	[S51]

	
	PIM-1/azo−UiO-66
	
	
	
	
	
	(11000g)
	
	(19g)
	
	[S51]

	
	PIM-1/MOF-801
	
	
	1752
	362
	
	9686
	4.8
	27
	
	[S52]

	
	PIM-1/LCD
	
	
	
	
	(1050b)
	(12510b)
	
	
	(11.9b)
	[S54]

	
	PIM-1/MUF-15
	
	
	
	810 (670a)
	1870
	16120 (13180a)
	
	19.80 (19.57a)
	8.60
	[S55]

	
	PIM-1-ZIF-7−NH2
	
	
	
	
	143
	2953 (2832e)
	
	
	20.6 (19.8e)
	[S58]

	
	PIM-1/nanosized ZIF-67
	
	
	
	
	
	2805 (2567e)
	
	
	21.1 (19.89e)
	[S59]

	
	PIM-1/FCTF-1
	
	
	
	
	
	7300
	
	
	16.6
	[S70]

	
	PIM-1/PIP-Py-X PIPs
	
	
	
	99.3 (124.2a)
	110.5 (142.8b)
	6204.8 (5300b)
	
	62.5 (41a)
	56.1 (37b)
	[S60]

	
	PIM-1/network PIM-1 nanosheet
	
	
	
	
	
	(9778b)
	
	
	(14.4b)
	[S62]

	
	PIM-1/QD-FCTF-1
	
	
	
	
	222
	4848 (4323*e)
	
	
	21.8 (22.0*e)
	[S68]

	
	PIM-1/(PIM-1-holey GO)
	
	
	
	
	(360b)
	(4727b)
	
	
	(13.1b)
	[S69]

	
	PIM-1/(PIM-1-GO)
	
	
	
	
	(176b)
	(2073b)
	
	
	(11.8b)
	[S67]

	
	PIM-1/IL@MOF-1
	
	
	
	235
	
	9420
	
	29
	
	[S72]

	
	cPIM-1/PPN
	
	5503
	2008
	474
	519
	11511
	4.2
	24.2
	22.2
	[S73]

	
	PIM-1/BNNS
	
	
	
	
	(644b)
	(5940b)
	
	
	(9.3b)
	[S74]

	
	PIM-1/ZIF67
	
	
	
	1426
	1798
	13256
	
	9.3
	7.4
	[S79]

	
	PIM-1/TSIL-ZIF-67
	
	
	
	936
	1219
	12849 (8545b)
	
	13.7
	10.5 (9.3b)
	[S79]

	
	PIM-1/ZIF-8
	
	
	
	
	852
	9667
	
	
	11.35
	[S80]

	
	PIM-1/MOF-303
	
	
	
	257.4 (280.9h)
	
	6602.8 (6199.2d)
	
	25.6 (22.1d)
	
	[S81]

	
	PIM-1/BcoC-ZIF
	
	
	
	
	
	(7325a)
	
	(32.5a)
	
	[S129]

	
	PIM-1/S-SN
	
	
	
	(392a)
	(771b)
	(8631a) (9014b)
	
	(22a)
	(11.8b)
	[S84]

	
	PIM-1/KAUST-7
	
	
	
	
	
	(5928e)
	
	
	(23.5e)
	[S85]

	
	PIM-1/rHGO−TAPA
	
	
	
	
	(687b)
	(8540b)
	
	
	(12.7b)
	[S87]

	
	PIM-1/GO-POSS
	
	5004*
	
	559* (567a)
	1263* (1017b)
	11660* (11682a) (12185b)
	
	(20.6a)
	(12.0b)
	[S88]

	
	PIM-1/sulfonated-g-C3N4
	
	2018
	660
	189
	303
	3740
	
	19.8
	12.4
	[S130]

	
	PIM-1/[SHDBU][SIm]@ZIF-67
	
	
	
	
	
	4721
	
	
	14.3
	[S131]

	
	PIM-1/[SNH2−Pmim][STf2N]@ZIF-67
	
	
	
	
	
	9536
	
	
	31.1
	[S89]

	
	PIM-1/NUS-8−COOH
	
	
	
	
	
	(11512b)
	
	(30.95a)
	(17b)
	[S132]

	
	PIM-1/NUS-8−NH2
	
	
	
	
	
	(14638b)
	
	(29.2d)
	(9e)
	[S90]

	
	PIM-1/UiO-66-FA
	
	
	
	
	
	(16591a)
	
	(23.1a)
	
	[S91]

	
	PIM-1/PAF-1+UV
	
	4769
	
	68
	53
	2081
	
	30.6
	39.3
	[S133]

	
	PIM-1/UiO-66−(OH)2
	
	9168
	
	
	1958.9
	18017
	
	9.2
	6.1
	[S93]

	
	PIM-1/HZIF-8-TA
	
	
	
	201 (292f)
	441 (398b)
	8268 (6495f) (6352b)
	
	25.1 (21.9f)
	18.7 (16.2b)
	[S94]

	
	PIM-1/PDA@TD-COF
	
	
	
	369.6
	
	9750.6
	
	26.3
	
	[S95]

	
	PIM-1/Ag+@UiO-66
	
	
	
	
	
	(14943f)
	
	(30f)
	
	[S98]

	
	PIM-1/CILs@PAR
	
	
	144.7
	
	
	
	5.0
	
	
	[S134]

	
	PIM-1/C2NxO1−x
	
	
	
	
	
	22110 (20391f)
	
	15.5 (17.1f)
	12.5
	[S135]

	
	PIM-1/TpTta–COF
	
	
	
	
	
	9672
	
	26.3
	
	[S99]

	
	PIM-1/ZIF-62
	
	
	
	
	110.8
	5500
	
	
	50
	[S100]

	
	PIM-1/ZIF-62 glass
	
	
	
	
	88.7
	5914
	
	
	67
	[S100]

	
	PIM-1/NH2−IL-UiO-66
	
	
	
	
	
	10839
	
	31.4
	
	[S136]

	
	PIM-1-COOH/UiO-66−NH2
	955
	2045
	500
	119
	136
	2750
	4.2
	23
	21
	[S137]

	
	PIM-1/ (Zn-SiF6-py)
	
	
	
	
	
	6268
	
	26.3
	
	[S103]

	
	PIM-1/IL@COF
	
	
	
	
	
	9137.5 (8477.6g)
	
	20.2 (19.6g)
	
	[S104]

	
	PIM-1/MXene
	
	
	
	
	
	12475 (10800f)
	
	32.7 (30.5f)
	
	[S138]

	
	PIM-1/ZIF-8 gel
	
	6800
	
	
	1002
	
	
	
	
	[S139]

	
	PIM-1/HO−UiO-66-PLs
	
	
	
	
	
	7211
	
	26
	
	[S140]


* Data based on extracted values from figures in literature. Data in parentheses indicate mixture separation data, feed gases are listed as follows: a: CO2/N2 (1:1); b: CO2/CH4 (1:1); c: CO2/N2 (4:6); d: CO2/N2 (2:8); e: CO2/CH4 (3:7); f: CO2/N2 (1:9); g: CO2/N2 (15:85).
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	Membranes
	Time
(days)
	Normalised CO2 permeability*
	Normalised CO2/N2 selectivity
	Normalised CO2/CH4 selectivity
	Refs.

	Unmodified PIM-1
	PIM-1
	10
	0.59 (CH4)
	-
	-
	[S43]

	
	PIM-1
	24
	0.3
	
	
	[S122]

	
	PIM-1
	30
	0.6
	1.57
	
	[S51]

	
	PIM-1
	30
	0.47 (CH4)
	-
	-
	[S7]

	
	PIM-1
	30
	0.61
	
	
	[S28]

	
	PIM-1
	30
	0.76
	
	
	[S132]

	
	PIM-1
	35
	0.73
	0.83
	0.87
	[S55]

	
	PIM-1
	40
	0.67
	
	1.10
	[S80]

	
	PIM-1
	45
	0.79
	
	1.08
	[S79]

	
	PIM-1
	50
	0.53
	
	
	[S70]

	
	PIM-1
	60
	0.22
	
	
	[S68]

	
	PIM-1
	60
	0.61
	
	
	[S47]

	
	PIM-1
	63
	0.19
	
	
	[S94]

	
	PIM-1
	70
	0.53
	0.53
	
	[S129]

	
	PIM-1
	80
	0.14
	
	
	[S125]

	
	PIM-1
	90
	0.65
	
	
	[S128]

	
	PIM-1
	90
	0.46
	
	
	[S30]

	
	PIM-1
	100
	0.4
	
	
	[S52]

	
	PIM-1
	100
	0.42
	
	
	[S72]

	
	PIM-1
	100
	0.39
	1.19
	
	[S104]

	
	PIM-1
	105
	0.43
	1.28
	1.32
	[S82]

	
	PIM-1
	120
	0.3
	
	
	[S121]

	
	PIM-1
	120
	0.62
	
	1.58
	[S35]

	
	PIM-1
	120
	0.50
	
	
	[S58]

	
	PIM-1
	120
	0.28
	
	
	[S136]

	
	PIM-1
	120
	0.48
	
	
	[S59]

	
	PIM-1
	120
	0.80
	1.75
	1.7
	[S32]

	
	PIM-1
	120
	0.58
	
	
	[S48]

	
	PIM-1
	150
	0.51
	
	
	[S67]

	
	PIM-1
	150
	0.53
	
	1.33
	[S69]

	
	PIM-1
	150
	0.37
	
	
	[S84]

	
	PIM-1
	150
	0.34
	
	
	[S85]

	
	PIM-1
	150
	0.34
	
	
	[S123]

	
	PIM-1
	155
	0.31
	
	1.47
	[S37]

	
	PIM-1
	160
	0.44
	
	
	[S88]

	
	PIM-1
	160
	0.31
	
	1.54
	[S54]

	
	PIM-1
	160
	0.26
	
	
	[S91]

	
	PIM-1
	180
	0.49
	
	
	[S60]

	
	PIM-1
	180
	0.32
	1.22
	1.53
	[S73]

	
	PIM-1
	180
	0.23
	1.07
	1.11
	[S141]

	
	PIM-1
	200
	0.41
	
	
	[S20]

	
	PIM-1
	210
	0.45
	
	
	[S127]

	
	PIM-1
	240
	0.48
	1.27
	-
	[S13]

	
	PIM-1
	310
	0.36
	-
	-
	[S12]

	
	PIM-1
	360
	0.27
	
	1.34
	[S87]

	
	PIM-1
	381
	0.44
	
	
	[S71]

	
	PIM-1
	400
	0.17
	
	1.2
	[S41]

	
	PIM-1
	414
	0.42
	
	1.2
	[S74]

	
	PIM-1
	414
	0.42
	
	1.2
	[S74]

	
	PIM-1
	455
	0.39
	1.80
	1.52
	[S111]

	
	PIM-1
	600
	0.28
	
	
	[S130]

	
	PIM-1
	1000
	0.5
	
	
	[S50]

	Chain modification
	PIM-1 120℃, 81 min
	44
	0.74
	
	
	[S108]

	
	PIM-1−SO3H
	60
	0.26
	
	1.64
	[S75]

	
	PIM-1/Py
	87
	0.41
	
	
	[S97]

	
	PIM-1/MePy
	87
	0.45
	
	
	[S97]

	
	PIM-1 160℃, 33 min
	96
	1.47
	
	
	[S108]

	
	PIM-C1
	180
	0.39
	0.84
	0.91
	[S141]

	
	PIM-1−NH2
	448
	0.45
	
	
	[S71]

	Post-modification
	Thermally crosslinked PIM-1
	10
	0.81 (CH4)
	-
	-
	[S43]

	
	PIM-UV 30 min
	30
	0.85 (CH4)
	-
	-
	[S7]

	
	PIM-1-O3
	30
	0.81
	0.95
	0.85
	[S86]

	
	Amine-PIM-1
	42
	0.88
	
	
	[S39]

	
	f-PIM-1
	60
	0.98
	1.21
	1.31
	[S77]

	
	NA-PIM-1
	60
	0.5
	0.99
	
	[S92]

	
	NA-PIM-1-Zn-PEI
	60
	0.59
	1.08
	
	[S92]

	
	Aminated PIM-1
	100
	0.63
	0.91
	
	[S102]

	
	SCPIMs
	100
	0.35
	1.38
	1.71
	[S56]

	
	PIM-1−deBOC(acid)
	180
	0.3
	1.85
	3.25
	[S64]

	
	PIM-1−deBOC(thermal)
	180
	0.35
	1.05
	1.62
	[S64]

	
	PIM-1−deBOC
	180
	0.4
	1.25
	1.6
	[S64]

	
	PIM-1−NH2
	180
	0.6
	1.7
	2.7
	[S64]

	
	PIM-1−tBOC
	180
	0.8
	0.9
	0.99
	[S64]

	
	f-PIM-1
	300
	0.75
	0.87
	0.46
	[S113]

	
	TOX-PIM-1
	455
	0.28
	1.03
	1.1
	[S111]

	Blends
	PIM-1/MEEP80
	60
	0.65
	0.9
	
	[S44]

	MMMs
	PIM-1/TpTta–COF
	15
	0.99
	0.95
	
	[S99]

	
	PIM-1/PDA@TD-COF
	15
	0.83
	1.02
	
	[S95]

	
	PIM-1/azo-UiO-66
	30
	0.73
	1.36
	
	[S51]

	
	PIM-1/NUS-8−COOH
	30
	0.89
	0.85
	
	[S132]

	
	PIM-1/PEG-POSS
	30
	0.77
	
	
	[S28]

	
	PIM-1-COOH/UiO-66−NH2
	31
	0.41
	1.14
	1.37
	[S137]

	
	PIM-1/MUF-15
	35
	0.64
	1.28
	1.45
	[S55]

	
	PIM-1/ZIF-8
	40
	0.41
	
	1.22
	[S80]

	
	PIM-1/TSIL-ZIF-67
	45
	0.86
	
	1.09
	[S79]

	
	PIM-1/ZIF67
	45
	0.75
	
	1.03
	[S79]

	
	PIM-1/FCTF-1
	50
	0.58
	
	
	[S70]

	
	PIM-1/QD-FCTF-1
	60
	0.39
	
	
	[S68]

	
	PIM-1/PAF-1+UV
	60
	0.78
	
	
	[S133]

	
	PIM-1/DMBA-Silica
	60
	0.9
	1.03
	
	[S47]

	
	PIM-1/HZIF-8-TA
	63
	0.23
	
	
	[S94]

	
	PIM-1/Ti-UiO-66
	63
	0.3
	
	
	[S122]

	
	PIM-1/BcoC-ZIF
	70
	0.7
	1.12
	
	[S129]

	
	PAO-PIM-1/UiO-66−NH2
	80
	0.69
	
	
	[S125]

	
	PIM-1/OH-pDCX
	90
	0.75
	
	
	[S128]

	
	PIM-1/UiO-66
	90
	0.52
	
	1.52
	[S27]

	
	PIM-1/OAPS
	90
	0.70
	
	
	[S30]

	
	PIM-1/HO-UiO-66-PLs
	100
	0.74
	1.26
	
	[S140]

	
	PIM-1/IL@MOF-1
	100
	0.74
	0.97
	
	[S72]

	
	PIM-1/IL@COF
	100
	0.66
	
	
	[S104]

	
	PIM-1/MOF-801
	100
	0.70
	1.07
	
	[S52]

	
	PIM-1/TiO2
	105
	0.55
	1.24
	1.26
	[S82]

	
	PIM-1/PDASS
	120
	0.77
	
	
	[S48]

	
	PIM-1/POSS
	120
	0.4
	
	
	[S121]

	
	PIM-1/nanosized ZIF-67
	120
	0.63
	
	
	[S59]

	
	PIM-1/NUS-8 nanosheet
	120
	0.77
	
	1.19
	[S35]

	
	PIM-1/ β-CD
	120
	0.94
	1.05
	1.2
	[S32]

	
	PIM-1/NH2-IL-UiO-66
	120
	0.81
	1.25
	
	[S136]

	
	PIM-1-ZIF-7−NH2
	120
	0.74
	
	
	[S58]

	
	PIM-1/S-SN
	150
	0.68
	
	1.35
	[S84]

	
	PIM-1/KAUST-7
	150
	0.91
	
	1.17
	[S85]

	
	PIM-1/(PIM-1-holey GO)
	150
	0.7
	
	1.08
	[S69]

	
	PIM-1/(PIM-1-GO)
	150
	0.85
	
	
	[S67]

	
	PIM-1/HCP
	150
	0.60
	
	
	[S123]

	
	PIM-1/rGO-OAa
	155
	0.61
	
	1.32
	[S37]

	
	PIM-1/UiO-66-FA
	160
	0.75
	1.27
	
	[S91]

	
	PIM-1/GO-POSS
	160
	0.74
	
	
	[S88]

	
	PIM-1/LCD
	160
	0.71
	
	1.50
	[S54]

	
	PIM-1/Al2O3
	180
	0.46
	0.68
	1.08
	[S76]

	
	cPIM-1/PPN
	180
	0.86
	1.12
	0.97
	[S73]

	
	PIM-1/PIP-Py-AC PIPs
	180
	0.66
	
	
	[S60]

	
	PIM-1-g-C3N4
	200
	0.33
	
	
	[S20]

	
	PIM-1/TPFC−CH2NH2
	210
	0.78
	
	
	[S127]

	
	PIM-1/network PIM-1 nanosheet
	210
	0.20
	
	1.84*
	[S62]

	
	PIM-1/PAF-1
	240
	0.93
	1.62
	-
	[S13]

	
	PIM-1-COOH
	330
	0.26
	
	1.21
	[S57]

	
	PIM-1/UiO-66−NH2
	350
	0.52
	1.05
	
	[S27]

	
	PIM-1/in-situ crosslinked UiO-66-NH2
	400
	0.76
	
	1.03
	[S41]

	
	PIM-1/CC3
	400
	0.34
	1.36
	-
	[S12]

	
	PIM-1/BNNS
	414
	0.78
	
	1.3
	[S74]

	
	PIM-1/sulfinated-g-C3N4
	600
	0.25
	1.04
	1.21
	[S130]

	
	PIM-1/rHGO-TAPA
	611
	0.45
	
	1.09
	[S87]

	
	PIM-1/MIL-101
	2555
	0.11
	1.76
	
	[S50]


[bookmark: _Toc176341657][bookmark: _Toc176341703][bookmark: _Toc176341732][bookmark: _Toc180373079][bookmark: _Toc180762361][bookmark: _Toc181446265]*Normalisation was conducted using the values from the same references for fresh membranes at day 0.
Table S3 Gas separation performance of PIM-1 TFC/TFN membranes after aging (at 20−40 ℃ and 1−4 bar)
	Membranes
	Aging time
(days)
	Normalised CO2 permeance
	Normalised CO2/N2 selectivity
	Normalised CO2/CH4 selectivity
	Refs.

	PIM-1/CuBDC NS
	4
	1.01
	
	
	[S142]

	PIM-1
	28
	0.03
	
	0.97
	[S84]

	PIM-1/SN
	28
	0.05
	
	0.90
	[S84]

	PIM-1/S-SN
	28
	0.14
	
	1.18
	[S84]

	PIM-1, #3b, network content 7.8 wt.%
	28
	0.08
	0.71
	
	[S108]

	PIM-1. #1, network content 0.8 wt.%
	28
	0.03
	0.32
	
	[S109]

	PIM-1. #3, network content 85.3 wt.%
	28
	0.91
	0.43
	
	[S109]

	Blended 20%PIM-1#3 in PIM-1#1
	28
	0.59
	0.90
	
	[S109]

	PIM-1
	28
	0.29
	0.73
	0.93
	[S143]

	PIM-1/OAPS
	30
	0.14
	
	
	[S30]

	PIM-1/OAPS
	30
	0.02
	
	
	[S30]

	PIM-1
	30
	0.11
	
	
	[S30]

	PIM-1
	30
	0.01
	
	
	[S30]

	PIM-1
	56
	0.11
	1.63
	
	[S144]

	PIM-1/Ni-MOF-74
	56
	0.24
	0.97
	
	[S144]

	PIM-1/UiO-66−NH2
	56
	0.12
	1
	
	[S144]

	B-cPIM-1
	60
	1.56
	1.72
	1.47
	[S145]

	B-PIM-1
	60
	0.35
	1.05
	1.09
	[S145]

	D-PIM-1
	60
	0.15
	1.64
	2.53
	[S145]

	D-cPIM-1
	60
	0.48
	0.71
	0.76
	[S145]

	PIM-1
	63
	0.46
	
	
	[S94]

	PIM-1/ZIF-8
	63
	0.27
	
	
	[S94]

	PIM-1/HZIF-8-TA
	63
	0.14
	
	
	[S94]

	PIM-1/C-UiO-66−NH2/cPIM-1
	63
	0.94
	1.16
	1.08
	[S143]

	PIM-1
	90
	0.12
	1.73
	
	[S146]

	PIM-1/HCP
	90
	0.32
	1.52
	
	[S146]

	PIM-1/C-HCP
	90
	0.35
	1.71
	
	[S146]

	PIM-1/PTMSP
	98
	0.03
	0.97
	
	[S147]

	PIM-1
	360
	0.27
	
	
	[S87]

	PIM-1/rHGO-TAPA
	365
	0.81
	
	
	[S87]

	PIM-1
	360
	0.27
	
	
	[S87]
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