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Section S1. Experimental Procedures
Section S1.1 Gel contents measurement

The gel contents of network PIs in DMF solvent were respectively measured by
extracting the membrnaes with solvent for 24 h. The insoluble part was dried at 150
°C for 24 h to constant weight. The gel contents were obtained via the following
Equation

Wy
Wo

Gel %

where Wo and W1 are the original weights and the insoluble part weights of the

PI membranes, respectively [1-4].



Section S2. Supplementary Figures
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Scheme S1. Synthesis of 6FDA-DABA:TAPA(3:2) network PI and its thermally treated

membrane 6FDA-DABA:TAPA(3:2)-430
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Figure S1. Flow chart of gas transport testing for (a) pure gas, (b) mixed gas.
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Figure S2. Optical pictures of prepared network PIs and their thermally treated membranes.
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Figure S3. SEM images of prepared network Pls and their thermally treated membranes.
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Figure S4. Solubility test of prepared network PIs and their thermally treated membranes.
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Figure S5. Gel contents of 6FDA-DCB: TAPA (3:2).
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Figure S6. Mechanical properties of 6FDA-DCB:TAPA(3:2) and

6FDA-DCB:TAPA(3:2)-450. (a) Stress-strain curves (b)Bending experiment
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Section S3. Supplementary Tables

Table S1. Tensile strength and Elongation at break of 6FDA-DCB:TAPA(3:2) and

6FDA-DCB:TAPA(3:2)-450.

Pls Tensile strength(MPa) Elongation at break(%)

6FDA-DCB:TAPA(3:2) 131 5.6

6FDA-DCB:TAPA(3:2)-450 38 2.2
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Table S2. The pure gas diffusion coefficient (D), solubility coefficient (S), the diffusion selectivity

(as) and the solubility selectivity (ap) for all tested membranes at 0.2 MPa and 30 °C.

D (10—8'cm2-s-1)

S (10% ™) (STP)-cm™-cmHg™)

o N 02 CO» a(CO2/N2) N2 0O CO2  a(CO/Ny)
6FDA-DCB:TAPA(3:2) 1.1 3.15 7.2 6.5 0.96 2.79 5.44 5.6
6FDA-DCB:TAPA(3:2)-400 2.25 5.33 8.75 4 1.16 2.96 6.52 5.6
6FDA-DCB:TAPA(3:2)-430 3.23 6.48 12.43 3.9 1.32 3.27 7.1 54
6FDA-DCB:TAPA(3:2)-450 5.91 14.37 23.97 4.1 1.92 3.99 11.12 5.8
6FDA-DCB:TAPA(1:1) 1.1 2.98 6.71 6.1 1.44 3.1 6.93 4.8
6FDA-DCB:TAPA(1:1)-450 4.39 10.68 20.76 4.8 2.35 4.65 11.57 4.9
6FDA-DCB:TAPA(1:1) 1.22 3.23 7.14 6 1.41 3.16 6.83 4.8
6FDA-DCB:TAPA(1:1)-450 3.38 11.11 18.78 5.7 2.82 4.19 12.52 4.4
6FDA-DABA:TAPA(3:2) 1.19 2.6 6.43 5.8 1.17 391 5.32 4.5
6FDA-DABA:TAPA(3:2)-430 5.4 6.32 19.12 3.5 1.37 5.46 10.64 7.7
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Table S3. Pure gas permeabilities and ideal selectivities for 6FDA-DCB:TAPA(3:2)-450 and

6FDA-DABA:TAPA(3:2)-430 with different test pressures at 30 °C.

P(Barrer) o
Pressure
Pls
(MPa) N, 0, CO; 0,/N, CO2/N,

0.2 10.99  49.09 169.49 45 15.4

0.4 10.07 463 135.64 4.6 13.5

6FDA-DCB:TAPA 0.6 9.58 4425 119.31 4.6 12.5
(3:2)-450 0.8 8.74  40.09 98.55 4.6 10.3

1.0 8.13 38.2 92.03 4.7 113

1.2 783  37.58 87.3 4.8 11.1

0.2 6.3 30.9 141.39 4.9 22.4

0.4 597 2654 115.9 4.4 19.4

0.6 5.62 26.2 93.07 4.7 16.6

6FDA-DABA:TAPA

(3:2)-430 0.8 523 25.66 86.03 4.9 16.4

1.0 491 2528 84.81 5.1 17.3

1.2 485  25.02 78.57 52 16.2

1 Barrer= 107" (cm? (STP)-cm)/(cm?sec cmHg).
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Table S4. Physical aging performances of 6FDA-DCB:TAPA(3:2)-450 and

6FDA-DABA:TAPA(3:2)-430 aged 30, 60, 90, and 120 days at 0.2 MPa and 30 °C.

P(Barrer)
PIs Days
N> (o)) CO, Oz/Nz COz/Nz
0 11.32 57.29 266.6 5.1 23.6
30 10.99 49.09 169.49 4.5 154
6FDA-DCB:TAPA
60 9.4 43.87 138.14 4.7 14.7
(3:2)-450
90 8.73 39.69 117.87 4.5 13.5
120 8.29 3741 102.35 4.5 12.3
0 7.37 39.6 203.45 54 27.6
30 6.3 30.9 141.39 4.9 224
6FDA-DABA:TAPA 60 5.95 25.8 136.96 43 23
(3:2)-430 90 5.51 23.71 130.67 43 23.7
120 5.08 22.87 127.43 4.5 251

1 Barrer= 107" (cm? (STP)-cm)/(cm?sec cmHg).
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Table S5. Mixed gas separation performance for 6FDA-DCB:TAPA(3:2)-450 and

6FDA-DABA:TAPA(3:2)-430 membranes at 0.2 MPa and 30 °C.

- Mixed-gas Permeate gas concentration Pcoz Pn2
S o
CO2/N2 (V/v) (Barrer)  (Barrer)
6FDA-DCB:TAPA
15/85 80.8/19.2 230.66 9.67 23.9
(3:2)-450
6FDA-DABA:TAPA
15/85 84.5/15.5 197.17 6.38 30.9
(3:2)-430

1 Barrer= 10"'% (cm? (STP)-cm)/(cm?-sec cmHg).
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