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1. Synthetic procedure for 2,2',3,3',5,5',6,6'-octafluoro-4,4'-biphenyldicarboxaldehyde

1.1. Synthesis of 1,1°-(dicyano)-2,2°,3,3’,5,5°,6,6’-octafluoro-4,4’-biphenyl (1)

CN
F F

7 ®
F F 05eq. P(NEty); F F
o F F

E r THF, 2h, 60 % O
F F F

CN

Pentafluorobenzonitrile (8.10 mL, 12.30 g, 64 mmol) was dissolved in 200 mL of dry THF and Tris(diethyl-
amino)phosphine (8.16 g, 0.52 eq.) were added dropwise under nitrogen and stirring. The mixture was allowed
to stir for 2 hours at room temperature. After the TLC indicated the complete consumption of the starting
material, the reaction was quenched via the addition of 40 mL 2N hydrochloric acid. The mixture was ex-
tracted with diethyl ether (3 x 50 mL) and was dried over anhydrous magnesium sulphate. After evaporation
of the solvent the oily residue was left to crystallize to yield faint yellow crystalline blocks. yield: 6.68 g;
19 mmol; 60%

The analytical data was in accordance with the literature [1].

1F NMR(282 MHz, CDCL3): § -129.65 (d, Ar-Fa), -133.47 (d, Ar-Fg)

1.2. Synthesis of 2,2',3,3',5,5',6,6'-octafluoro-4,4'-biphenyldicarboxaldehyde (2)

CN Ox
F F F Fa
O 3 eq. DIBAL-H O
F F F Fg
F F  toluene, -78°C, F F
O 2h,79 % O
F F F F
CN
Hy~ ~O

1,1°-(Dicyano)-2,2°,3,3°,5,5°,6,6’-octafluoro-4,4’-biphenyl (2.00 g, 5.74 mmol) was dissolved in toluene (50
mL) and the resulting solution was thoroughly degassed via purging with argon for 15 minutes. A solution of
diisobutylaluminium hydride (DIBAL-H) in toluene (1.5 M, 11.5 mL, 17.22 mmol) was added dropwise over
a period of 30 minutes at -78 °C. After complete addition, the resulting mixture was stirred for additional 2
hours. The reaction was quenched by addition of 10 mL of ethyl acetate and 30 mL of 2N hydrochloric acid.

The organic phase was separated and the aqueous phase was extracted with dichloromethane (2 x 100 mL).
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The combined organic phases were dried over magnesium sulphate and the solvent was evaporated under

reduced pressure to yield 2 as a colorless powder. yield: 1.6 g; 4.51 mmol; 79%

TH NMR(300 MHz, CDCl3): 6 10.39 (s, -CHAO); ’F NMR(282 MHz, CDCl3): 8 -136.15 (m, Ar-Fa), -143.70
(m, Ar-Fg); BC{1H} NMR (75 MHz, CDCI3) & 181.90 (s, Ar-CHAO), 147.24 (d, J = 210.5 Hz, Car-Fa),
143.76 (d, J = 207.0 Hz, Car-FB), 117.05 (t, J= 9.8 Hz, Car-CHAO), 111.89 (m, C4/Cys); FT-IR (ATR): v(cm
1y=2910.6 (w), 2358.9 (w), 2339.7 (w), 1712.8 (s), 1651.1 (m), 1575.8 (w), 1473.6 (s), 1408.0 (m), 1381.0
(m), 1357.9 (w), 1317.4 (w), 1298.1 (m), 1276.9 (s), 1114.9 (w), 1018.4 (s), 1003.0 (s), 989.5 (s), 956.7 (s),
914.3 (m), 800.5 (m), 721.4 (s); EI-MS (80 °C): calc. for [C14H2F302—H]" = 352.9843 m/z; found: 353.0 m/z
(100%, [M-H]"), 324.9 (27%, [M-CHO]"), 297.0 m/z (26%, [M-2(CHO)+H]"), 278.0 m/z (48%,
[M(297 m/z)-F]"); Mp: 144.8-145.1 °C.
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Figure S1."°F NMR spectrum of perfluorinated nitrile 1.
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Figure S3. 'F NMR spectrum of perfluorinated aldehyde 2.
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Figure S4. 3C{'H} NMR spectrum of perfluorinated aldehyde 2.

T: + ¢ EI [ 45.00-900.03]
100

95

90

85

80—

75~

70

65

60

55

502 278
45

40

35

Relative Abundance

247

30 325

: 297
25-

20~ 229

15 227 258

10 | 296

; v a1 Wi iap | 246 260 288
‘ | 265 | 280 305
7 280

50 100 150 200 250 300
m/z

Figure S5. EI-MS (at 80 °C) spectrum of perfluorinated aldehyde 2.
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Figure S6. AT-IR spectrum of perfluorinated aldehyde 2.

2. Characterization of HHU-COF-1 and HHU-COF-2

2.1. X-ray photoelectron spectroscopy (XPS)
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Figure S7. XPS survey spectra of HHU-COF-1 and HHU-COF-2.
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Table S1. at% and wt% of the elements in HHU-COF-1 and HHU-COF-2 obtained from XPS survey spec-
tra.

COF Cls N 1s Fls
[at%] [Wt%] [at%] [Wt%] [at%] [Wt%]
HHU-COF-1 89.2 87.6 10.9 12.4 - -
HHU-COF-2 70.8 62.7 9.8 10.1 19.5 27.3
Ci1s N1s
I'A ézsglg—ec\}’)c—H / ‘ C=N-C in friazine
£ C=N-C £
(286.2 8V) 4
290 288 286 284 282 402 401 400 399 398 397 396

Binding Energy [eV] Binding Energy [eV]
Figure S8. High-resolution XPS spectra of the Cls region (left) and N1s region (right) of HHU-COF-1.
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Figure S9. High-resolution XPS spectra of the Cls region (left) and N1s region (right) of HHU-COF-2.
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Figure S10. High-resolution XPS spectra of the F1s region of HHU-COF-2.
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2.2. Scanning electron microscopy (SEM)

215] éukv WD9mm S530 — BEl 20KV WD9mm S830 x1,500 10pm  —

Figure S11. SEM images of HHU-COF-1.

SEl  20kV WD9I9mm §530 x1,000 10pm  —

Figure S12. SEM image of HHU-COF-2.

2.3. Energy dispersive X-ray spectroscopy (SEM-EDX)

Table S2. EDX analysis of HHU-COF-2.

C H F N O Au Cu Zn Sum
Ideal [wt%] 60.66 |(1.82 |27.41 |10.11 |- - - - 100.0
EDX [wt%]? 63.1 - 16.3 |73 3.5 7.7 1.2 0.9 100.0
EDX [wt%] with C,F,N 63.1 - 16.3 |73 - - - - 86.7
EDX [wt%]?* with C,F,N 72.8 |- 18.8 (8.4 - - - - 100.0

4 normalized
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2.4. COz- and CHgy-sorption

" e HHU-COF-1 COL@273K

164 & HHU-COF-1 CH,@273K
1.4 |—=— HHU-COF-2 CO,@273K
1—4— HHU-COF-2 CH4@273K

Volume @ STP [mmol/g]

Pressure [bar]

Figure S13. CO2 and CH4 sorption isotherms at 273 K of HHU-COF-1 and HHU-COF-2, respectively.
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Table S3. Comparison of CO2 uptake and BET surface area of imine-linked/azine COFs.

Material CO2 uptake, BET surface area, Reference
1 bar, 273 K N2 at 77 K [m%/g]

HHU-COF-1 1.08 mmol/g 2352 This
HHU-COF-2 1.74 mmol/g 1356 work
RT-COF-1? 44 cm®/g (1.96 mmol/g)" 329 [2]
[HO]25%-H2P-COF® 54 mg/g (1.23 mmol/g) 1054
[HO]100%-H2P-COF® 63 mg/g (1.43 mmol/g) 1284
[HO2C]s0%-H2P-COF¢ 96 mg/g (2.18 mmol/g) 786 =
[HO2CJ100%-H2P-COF*¢ 174 mg/g (3.95 mmol/g) 364
DhaTph? 65 cm?/g (2.90 mmol/g) 1305
DmaTph® 37 cm®/g (1.65 mmol/g) 431 [4]
TAPB-TFPBf 40.1 mg/g (0.91 mmol/g) 229
iPrTAPB-TFPB® 31.2 mg/g (0.71 mmol/g) 391
TAPB-TFP" 180 mg/g (4.09 mmol/g) 567 =
iPrTAPB-TFP! 105.2 mg/g (2.39 mmol/g) 756
TpPa-1) 78 cm?/g (3.48 mmol/g) 535 §
TpPa-2* 64 cm®/g (2.86 mmol/g) 339 o

* data obtained from graph; * synthesized from 1,3,5-tris(4-aminophenyl)benzene (TAPB) and 1,3,5-benzenetricarbal-
dehyde (BTCA); ° imine-linked 2D COF with porphyrin scaffold and phenol units on the pore walls; ¢ based on
[HO]100%-H2P-COF with additional open carboxylic acid groups; ¢ COF synthesized by reaction of 2,5-dihydroxyter-
ephthalaldehyde (Dha) with 5,10,15,20-tetrakis(4-aminophenyl)-21H,23 H-porphine (Tph); ¢ COF synthesized by reac-
tion of 2,5-dimethoxyterephthalaldehyde (Dma) with 5,10,15,20-tetrakis(4-aminophenyl)-21H,23 H-porphine (Tph);
COF synthesized by reaction of 1,3,5-tris(4’-aminophenyl)benzene (TAPB) with 1,3,5-tris(4'-formylphenyl)benzene
(TFPB); & COF synthesized by reaction of 1,3,5-tris(4’-amino-3",5'-isopropylphenyl)benzene (iPrTAPB) with 1,3,5-
tris(4'-formylphenyl)benzene (TFPB); " COF synthesized by reaction of 1,3,5-tris(4'-aminophenyl)benzene (TAPB)
with  1,3,5-triformylphluroglucinol (TFP); I COF synthesized by reaction of 1,3,5-tris(4’-amino-3',5'-iso-
propylphenyl)benzene (iPrTAPB) with 1,3,5-triformylphluroglucinol (TFP); I COF synthesized by reaction of 1,3,5-
triformylphloroglucinol (Tp) with p-phenylenediamine (Pa-1); ¥ COF synthesized by reaction of 1,3,5-tri-
formylphloroglucinol (Tp) 2,5-dimethyl-p-phenylenediamine (Pa-2)
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2.5. Ideal adsorbed solution theory (IAST) selectivities

The CO2 and CHa4 isotherms of HHU-COF-1 were fitted with the Langmuir (LAI) isotherm model and the

1sotherms of HHU-COF-2 were fitted with the Toth model.

Table S4. Parameters for LAI and Toth fitting.

Gas | Temperature | Model R? Affinity con- Maximal Heterogenity
K] stant K loading gmax exponent
[1/bar] [mmol/g] t

HHU-COF-1

CO2 273 LAI 0.9999 0.070 15.870 -

CHa4 273 LAI 0.9999 0.393 16.221 -
HHU-COF-2

CO2 273 Toth 0.9962 0.501 3.343 7.762

CHa4 273 Toth 0.9996 0.440 1.551 2.273

The CO2/CHa selectivities for a binary (50:50; v:v) mixture of the gases were calculated by applying the ideal
adsorbed solution theory (IAST). Figure S14 shows the IAST selectivities as a function of the pressure.

Figure S14. IAST selectivities of HHU-COF-1 and HHU-COF-2 for a binary (50:50; v:v) mixture of the gases

Selectivity (CO2/CHy)

CO2/CHa4 at 273 K.

409 —— HHU-COF-1

3.5+
3.0+
2.5+

—— HHU-COF-2

2.0
1.5+
1.04

0.5 1

0.0

Pressure [bar]
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2.6. Thermogravimetric analysis (TGA)

2.5+
—— HHU-COF-1
1 —— HHU-COF-2
2.0 1

-1.54

-1.04

Derivative weight [%/min]

-0.5 4

0.0 T T T T T T T T T 1
0 100 200 300 400 500 600 700 800 900 1000

Temperature [°C]

Figure S15. First derivative of TGA curves of HHU-COF-1 and HHU-COF-2. Measurement under nitrogen
atmosphere with a heating rate of 5 K/min.

2.7. Correlation of 2theta values
HHU-COF-1

2theta(°) plane d(A)

2.39 (100) 36.9

4.03 (110) 21.9
(100) 4.68

a=d(100ycos30° = 42.6 A
= ring-centroid-centroiddistance
= edge-edge distance across ring

(@=2xd(110)= 43.8 A)
(al2)/cos30°
HHU-COF-2
2theta (°) plane d(A)
2.42 (100) 365
4.06 (110) 21.8
4.85

a=d(100ycos30° = 42.1 A
= ring-centroid-centroiddistance
= edge-edge distance across ring

(@=2xd(110)= 43.6 A)

I (al2)/cos30°

Figure S16. Correlation of the 2theta (26) values from the powder X-ray diffractograms in Figure 5 in the
main text with the reflection planes and the d spacing according to the Bragg equation n A = 2d sin® or d =
nA /(2 sin®) with L= 1.5406 A and n = 1. Note that the edge-edge distances a and the triazine-centroid triazine-
centroid (tz-tz) distances along the edge derived therefrom as (a/2)/cos30° were determined from the most

intense and, thus, most accurately measurable (100) reflexes in the powder-X-ray diffractograms of HHU-
COF-1 and -2.
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2.8. Images of HHU-COF-1 and HHU-COF-2

Figure S17. Images of HHU-COF-1 (left) and HHU-COF-2 (right).

3. Characterization of HHU-COF-1 (larger scale) and HHU-COF-2 (larger scale)

3.1. Infrared (IR) spectroscopy

[ i

e,
i

i
|

Transmission
Transmission

Jl

4000 3500 3000 2500 2000 1500 1000 500 4000 3500 3000 2500 2000 1500 1000 500

Wave number [cm'1] Wave number [cm’1]

Figure S18. IR-spectra of HHU-COF-1 (larger scale; left) and HHU-COF-2 (larger scale; right).

3.2. Elemental analysis

Table S5. Elemental analysis of HHU-COF-1 (larger scale) and HHU-COF-2 (larger scale).

C [wt%)] H [wt%)] N [wt%] Rest [wt%]
HHU-COF-1 Calculated 81.93 4.42 13.65 -
HHU-COF-1 (larger scale) 80.86 4.27 13.03 1.84
HHU-COEF-2 Calculated 60.66 1.82 10.11 27.41
HHU-COF-2 (larger scale) 60.23 1.75 10.01 28.01
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3.3. N;-sorption

The nitrogen sorption isotherm of HHU-COF-1 (larger scale) is shown in Figure S19. The BET surface area
was determined as 2351 m*/g and the total pore volume as 0.69 cm?/g. The pore size distribution (Figure S19)

showed a maximum at a pore diameter between 25 A and 27 A. Three further maxima were at pore diameters

of 14 A and 18 A

600
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Figure S19. Nitrogen sorption isotherm (left) and pore size distribution calculated with slit pore, NLDFT
equilibrium model (right) of HHU-COF-1 (larger scale).

The nitrogen sorption isotherm of HHU-COF-2 (larger scale) is shown in Figure S20. The BET surface area
was determined as 1346 m*/g and the total pore volume as 0.68 cm?/g. The pore size distribution (Figure S20)
mainly revealed pore diameters between 10 to 30 A. In addition, a minor contribution of pores up to 200 A in

diameter was observed.
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Figure S20. Nitrogen sorption isotherm (left) and pore size distribution calculated with slit pore, NLDFT
equilibrium model (right) of HHU-COF-2 (larger scale).
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34. TGA
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Figure S21. TGA curves of HHU-COF-1 (larger scale; left) and HHU-COF-2 (larger scale; right). Acquired
under nitrogen atmosphere with a heating rate of 5 K/min.

3.5. Powder X-Ray diffraction (PXRD)
The PXRD of HHU-COF-1 (larger scale) (

Figure S22; left) showed, in addition to the characteristic reflex between 2° and 3° 26, two reflexes with lower

intensity at 4° and about 5° 26. The PXRD of HHU-COF-2 (larger scale) (

Figure S22; right) exhibited a reflex between 2° and 3° 20. Another reflex could be observed at 5° 26. Both

COFs showed no evidence of an amorphous character.

Intensity (a.u.)
Intensity (a.u.)

L -

0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
20 [7] 28 [°]

Figure S22. PXRD pattern of HHU-COF-1 (larger scale; left) and HHU-COF-2 (larger scale; right).
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4. Preparation and characterization of MMMs

4.1. Schematic preparation of the pure polymer membrane and MMMs

Y

1.DCM, RT
2.150 °C

HHU-COF-1/HHU-COF-2

-
?

1.DCM, RT
2.150 °C

Figure S23. Schematic preparation of the pure Matrimid membrane (top) and MMMs, using the 16 wt%
HHU-COF-2 MMM as an example (bottom).

4.2. Casting procedure

Figure S24. Preparation of membranes by solution casting (from left to right): casting the solution, drying,
cutting with a scalpel and removing the membrane.
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4.3. Set-up for CO,/CH4 mixed gas separation measurements

pressure retentate
relief out

Co, x [>x] pressure valve

11.4 g/h gas
reservoir o
CH, X A
X o %

4.1g/h

heater |— membrane gas

module chromatograph

X X

relief valve

1 ml/min

Figure S25. Set-up for CO2/CH4 mixed gas separation measurements [7].

4.4. Membrane thickness

Table S6. Average thickness of MMMs.

COF content HHU-COF-1/ HHU-COF-2/
[Wt%] Matrimid Matrimid
Average thickness [um]
8 74.9 74.6
16 72.4 68.6
24 73.0 73.0
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4.5. SEM images of membrane surfaces

‘ e
SEI  20kV  WD8mm  SS30 X500 50pm  ee—— SE| 20kV  WD9mMm  SS30 WD8mm  SS30 X500

SEI 20kV mm x5 50pm SEI  20kV mm x5 50pm SEI  20kV

Figure S26. Top-surface SEM images of HHU-COF-1/Matrimid (top) with 8 wt% (left), 16 wt% (middle)
and 24 wt% filler (right) and HHU-COF-2/Matrimid MMMs (bottom) with 8 wt% (left), 16 wt% (middle)
and 24 wt% filler (right).

4.6. SEM-EDX of HHU-COF-2/Matrimid MMMs

EDX-Spektrum 3094 20 ym EDX-Spektrum 3103 20 um EDX-Spektrum 3108
SE MAG: 1000 x HV: 20.0 KV WD: 8.6 mm Px: 95 nm =1 SE MAG:1000x HV:20.0kV WD: 8.9 mm Px: 95 nm SE MAG: 1000 x_HV: 20.0 KV WD: 9.0 mm Px: 95 nm

Figure S27. SEM images of HHU-COF-2/Matrimid MMMs (top) with 8 wt% (left), 16 wt% (middle) and
24 wt% filler (right) and associated fluorine elemental mapping (bottom).
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4.7. Tensile strength

Table S7. Tensile strength of pure Matrimid and MMMs.

Filler material - HHU-COF-1 HHU-COF-2
Filler content [wt%] . 8 16 24 8 16 24
Tensile strength [MPa] 91 74 79 51 76 75 59

4.8. Long-term stability of MMMs

Table S8. Gas permeabilities (P) and mixed-gas selectivity factors (o) for COF/Matrimid MMMs when

stored for one year under ambient conditions.

Filler material Filler content P P o
[wt%] CO: [Barrer] CH4 [Barrer] CO2/CHa4
8 86=+1.1 0.19+0.03 44 +£2
HHU-COF-1 16 8.0+04 0.17 £0.01 46 +2
24 5.8% 0.20* 28*
8 7.1+0.1 0.16 £0.01 45+ 1
HHU-COF-2 16 10.5+£0.2 0.24 £ 0.01 44 £ 1
24 12.9+£0.7 0.29 +0.02 45+ 1

*Only one measurement due to breaking of the second MMM
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4.9. Comparison of membrane performance

Table S9. Comparison of CO2 permeability and CO2/CHa selectivity for COFs/CTFs as porous filler materi-
als in different polymer MMMs.

Filler Filler Matrix P P S/a Ref.
content COz [Barrer] | COz2ele- | CO2/CH4
[Wt%] vation
[%o]
- - Matrimid 6.8+0.3 - 42+ 1
8 9.1+0.2 34 46 +2
b 16 Matrimid | 9.1+ 1.0 34 46+ 1 -
24 58+0.7 - 41+ 1 work
8 71+03 4 51+1
gg}?z 16 Matrimid 102+023 50 44+2
24 13.0+ 1.0 91 40 + 1
- - Matrimid 6.8+0.12 - 30.5£ 0.6
ACOR.1! 8 Matrinid 9.6+ 1.0° 41 31.9+£0.8° 8]
16 153 +0.7° 125 32.4+1.8°
- 6FDA-DAM | 767 +24° - 223+2.1°
COF-300 7 1185+ 41° 55 30.3 + 1.5°
10 OFDA-DAM e+ 760 271 246+1.7° | 9]
- - Pebax 73 + 4b - 18.7 +1.2°
COF-300 10 Pebax 107 + 6° 47 25.5+ 1.3
- - Pebax 53¢ - 17¢ [10]
CTPP? 0.025 Pebax 73¢ 38 25°
- - PIM-1% 36724 - 10.6¢
SNW-13 10 PIM-14 75534 106 13.54 (1]
- - PIM-1* 5800¢ - 11.5¢
2 A 7300° 26 16.6° [12]
FCTE-1 PIM-1
5 9400° 62 14.8¢
- - Matrimid 6.8 +0.3f - 42 +1F
CTEb 8 12.0 +0.2° 76 43 + 1° (3]
phel'lyll' 16 Matrimid 15.1+0.2f 122 44 + 1f
24 154 +0.5 126 44 + 1f
- - Matrimid 6.8 +0.3f - 42 +1F
CTEA 8 9.2 +0.4f 35 43 +1f 7]
re'neuo' 16 Matrimid 12.6+0.1F 85 45+ 1f
24 17.8 £ 0.3F 162 44 + 2f

*Mixed gas; 308 K; feed pressure 4 bar; *Mixed gas; 298 K; transmembrane pressure 1 bar; “Single gas; 293 K; feed
pressure 4 bar; “Single gas; 303 K; feed pressure 2 bar; °Single gas; 303 K; feed pressure 1 atm; ‘Mixed gas; 298 K; feed
pressure 4 bar; 'azine-linked covalent organic framework; *porous covalent triazine piperazine polymer; *Schiff base
network; *polymer of intrinsic microporosity
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5. Synthesis and characterization of TRITER-1 (= SCF-HCOF-1) and SCF-FCOF-1

5.1. Materials and Synthesis

Terephthalaldehyde (TA; 99%) was obtained from Sigma-Aldrich, 2,3,5,6-tetrafluoroterephthalaldehyde
(TFTA; 98%) from BLDpharm and 1,3,5-tris-(4-aminophenyl)triazine (TAPT; > 98%) from TCIL.

Synthesis of TRITER-1 (= SCF-HCOF-1)

TRITER-1 was synthesized in analogy to the literature [14]: 53.6 mg terephthalaldehyde (TA; 0.400 mmol),
94.4 mg TAPT (0.267 mmol) and 1 mL of the solvent mixture of 1,4-dioxane and mesitylene (1:1, v/v) were
placed in a glass ampoule, followed by an ultra-sonification treatment for 15 min in order to ensure sufficient
mixing of the educts. The mixture was degassed by applying three freeze-pump-thaw cycles and the ampoule
was flame sealed under vacuum. After heating at 120 °C for three days, the crude product was washed with
THF followed by Soxhlet extraction for 24 h each in THF and in ethanol to remove unreacted monomers.

Drying was performed with supercritical COz. (yield: 113.0 mg; 84.4%).

Synthesis of SCF-FCOF-1

SCF-FCOF-1 was synthesized in analogy to the literature [14]: 82.4 mg 2,3,5,6-tetrafluoroterephthalaldehyde
(TFTA; 0.400 mmol), 94.4 mg TAPT (0.267 mmol) and 1 mL of the solvent mixture of 1,4-dioxane and
mesitylene (1:1, v/v) were placed in a glass ampoule, followed by an ultra-sonification treatment for 30 min
in order to ensure sufficient mixing of the educts. The mixture was degassed by applying three
freeze-pump-thaw cycles and the ampoule was flame sealed under vacuum. After heating at 120 °C for three
days, the crude product was washed with THF followed by Soxhlet extraction for 24 h each in THF and in
ethanol to remove unreacted monomers. Drying was performed with supercritical COz. (yield: 121.7 mg;

74.8%)
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Scheme S1. Schematic formation of TRITER-1 (= SCF-HCOF-1) and SCF-FCOF-1 from TAPT and TA or

E=N,X=H

o SCF-FCOF-1

TFTA, respectively [14,15]. (TAPB = 1,3,5-tris(4-aminophenyl) benzene, TAPT = 2,4,6-tris(4-aminophenyl)-
1,3,5-triazine, TA = terephthalaldehyde, TFTA = 2,3,5,6-tetrafluoroterephthaldehyde). The edge-edge dis-
tance was taken from the literature of SCF-FCOF-1 and -2 [14].
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5.2. IR spectroscopy
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Figure S28. IR-spectra of TRITER-1 (left) and SCF-FCOF-1 (right).

5.3. Elemental analysis

Table S10. Elemental analysis of TRITER-1 and SCF-FCOF-1.

C [wt%] H [wt%] N [wt%] Rest [wt%]
TRITER-1 Calculated 79.04 4.19 16.77 -
TRITER-1 77.52 4.02 16.29 2.17
SCF-FCOF-1 Calculated 65.03 2.48 13.79 18.70
SCF-FCOF-1 65.19 2.67 13.64 18.50

5.4. SEM-EDX

SElI  20kV WD10mm  $S30 x1,500 10pm  e—

Figure S29. SEM image (left) of SCF-FCOF-1 and associated fluorine elemental mapping (right)
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Table S11. EDX analysis of SCF-FCOF-1.

C H F N O Au Si Al Sum
Ideal [wt%] 65.03 [2.48 18.70 [13.79 |- - - - 100
EDX [wt%] 47.9 - 9.5 6.7 09 8.6 0.2 0.1 73.9
EDX [wt%] without Au 47.9 - 9.5 6.7 09 - 0.2 0.1 65.3
EDX [wt%]* without Au 734 - 14.5 10.3 1.4 - 0.3 0.2 100
2 normalized
5.5. Nz-sorption
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Figure S30. Nitrogen sorption isotherm (left) and pore size distribution calculated with slit pore, NLDFT
equilibrium model (right) of TRITER-1.
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Figure S31. Nitrogen sorption isotherm (left) and pore size distribution calculated with slit pore, NLDFT
equilibrium model (right) of SCF-FCOF-1.

S25




5.6. TGA
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Figure S32. TGA curves of TRITER-1 (left) and SCF-FCOF-1 (right). Acquired under nitrogen atmosphere
with a heating rate of 5 K/min.

5.7. PXRD
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Figure S33. PXRD pattern of TRITER-1 (left) and SCF-FCOF-1 (right) prepared in this work.
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5.8. Images of TRITER-1 and SCF-FCOF-1

Figure S34. Images of TRITER-1 (left) and SCF-FCOF-1 (right).
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