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Figure S1. Chemical structure characterization of PIM-1: (a) FT-IR spectra; (b) 'H NMR
spectra.

Figure S2. Surface and cross-sectional SEM images of UiO-66-AO@PIM-1 MMMs with
different loadings: (a,b) 0 wt%; (c,d) 10 wt%; (e,f) 10 wt%;(g h) 20 wt%; (i,j) 30 wt%



Table S1. Averaged permeabilities and selectivities at 25 °C and 2 bar, for the pristine
PIM-1 and the UiO-66-CN MMMs.

Permeability (P) (Barrer) Ideal selectivity (a)
UiO-66-CN
CO, N, CH, CO,/N, CO,/CH,

0 5573.24 300.97 496.18 18.52 11.23

5 wt% 6288.54 312.39 504.69 20.13 12.46

10 wt% 7135.02 318.49 515.50 22.40 13.84

20 wt% 9027.93 468.47 566.72 19.23 15.93

30 wt% 9965.11 549.63 704.23 18.13 14.15

Table S2. Diffusivity (108 cm? s) and solubility (102 cm3(STP) cm3 atm™) coefficients,
diffusivity selectivity (ap) and solubility selectivity (as) for UiO-66-CN/PIM-1 MMMs.

UiO- Diffusivity Solubility ap as
66-CN
) CO2 N2 CH: CO2 N2 CH: CO2/N2 CO/CH: CO2/N2 CO2/CHs
loading
0% 833 493 313 669 6.1 159 1.7 2.7 11.0 42
5% 89.2 511 315 705 61 160 1.8 2.8 11.2 4.4
10% 931 558 320 767 57 161 1.9 29 11.8 4.8
20% 111.7 722 356 808 64 159 1.5 3.1 12.6 5.1
30% 1199 82.0 435 831 6.7 162 1.4 2.8 12.5 5.1

Table S3. Diffusivity (108 cm? s) and solubility (102 cm3(STP) cm3 atm™) coefficients,
diffusivity selectivity (ap) and solubility selectivity (as) for UiO-66-AO@PIM-1 MMMs.

UiOo- Diffusivity Solubility ap Qg
66-A0
) CO:2 N2 CH: CO: N2 CH: CO2/N2 CO2/CH: CO2/N2 CO2/CHa
loading
0% 833 493 313 639 6.1 159 1.7 2.7 11.0 4.2
5% 889 478 287 713 62 16.0 1.9 3.1 11.5 4.5
10% 99.3 436 309 759 64 162 2.3 3.2 11.9 4.7
20% 1055 52.8 315 796 68 16.1 2.0 34 11.7 49

30% 1083 574 317 812 71 161 1.9 3.3 11.4 5.1




