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FigureS1. Theillustration of preparation procedure of co-polyimide (co-PI) membranes.
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FigureS2. Theillustration of preparation procedure of co-PIwith GOMMM:s.
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Figure S3. Theillustration of preparation procedure of ZIF-8/co-PIMMMs.
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Figure S4. Theillustration of preparation procedure of ZIF-8/GO/co-PIMMMs.
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Figure S5. FESEM images of 6FDA-DAM:DABA (3:1) with(a) 1 wt.%, (b)2 wt.%and (c) 4 wt.% GOnanosheets.
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Figure S6. FESEM images of 6FDA-DAM:DABA (3:1) with (a-b) 5 wt.%, (c-d) 10 wt.% and (e-f) 15 wt.% ZIF-8

nanoparticles. Red circles highlight the defective interfaces, a result of poor filer -polymer interface interactions.
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FigureS7. Thermal decomposition profiles of 6FDA-DAM:DABA (3:1) and its MMMSs with (a) GO, (b) ZIF-8, and (c)
GO and ZIF-8 mixtures. Included are their weightloss first derivatives.
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Figure S8.FTIR spectraof 6FDA-DAM:DABA (3:1) and its MMMs with (a) GO, (b) ZIF-8, and (c) GO and ZIF-8.
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Table S1.Gas permeabilities (P) and CO2/CHaselectivity (o) of neat 6FDA-DAM:DABA (3:1) and its respective MMMs
with GOnanosheets, ZIF-8 nanoparticles, and GO/ZIF-8 mixtures. All membranes w ere evaluated with 50:50 CO2:CHs

binary mixturesat 25°C, at a feed pressure of 2 bar.

Gas permeability (Barrer)

Membrane CO, CHL CO:2/CHsselectivity
6FDA-DAM:DABA (3:1) 147 +6.1 3.1+0.1 47.5+4.0
GOMMMs

1wt.% GO 179+3.6 35+02 50.8+3.6

2wt.% GO 147 +35 3.8+£0.2 385+£2.5

4wt.% GO 104+39 25+0.2 42.0+3.0
ZIF-8 MMMs

5wt.% ZIF-8 337+7.2 151+1.2 224+1.6

10wt.% ZIF-8 846+28.7 29.7+24 28.7+3.3

15 wt.% ZIF-8 1,109.8+£29.5 435+34 25725
GO+ ZIF-8 MMMs

1wt.% GO+5wt.% ZIF-8 1,607+17.6 40.8+1.0 394+1.3

1wt.% GO+10wt.%ZIF-8 1,800+61.8 85.1+£3.0 21.2+14

1wt.% GO+15wt.%ZIF-8 1,550+25.1 54.9+0.8 28.2+0.8

Table S2. Gas permeabilities (P) and CO2/CHa selectivity (a) of neat 6FDA-DAM:DABA (3:1) and GO/ZIF-8 MMM,
tested at different feed pressure (2, 4, 6, 8 Bar). All membranes were evaluated with 50:50 CO2:CHs binary mixtures at

25°C.

Gas permeability (Barrer)

Membrane Pressure (bar) COs CHa CO2/CHasselectivity
6FDA-DAM:DABA (3:1)
2 147 +6.1 3.1+0.1 475+4.0
4 111+4.0 25+0.1 44.0+34
6 98+3.5 23+0.1 431+3.2
8 91+19 22+0.1 419+1.5
1wt.% GO+5wt.% ZIF-8
2 1,607+17.6 40.8+1.0 394+1.3
4 1,205+21.0 371x1.5 326+1.8
6 1,108+44.6 50.6+2.5 22.0+2.0
8 1,036+5.3 59.0+0.8 17.6+0.3
1wt.% GO+10wt.%ZIF-8
2 1,800+61.8 85.1+3.0 21.2+14
4 1,432+74.3 755+2.1 19.0+1.3
6 1,262+9.1 775+14 16.3+04
8 1,176 +14.8 77.6+0.8 15.2+0.3
1wt.% GO+ 15wt.%ZIF-8
2 1,550+25.1 549+0.8 28.2+0.8
4 1,192+31.7 50.1+1.2 23.8+1.2
6 1,021+4.5 522+04 19.6+0.1
8 1,025+12.2 85.1+2.2 12.1+04






