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Table S1 Elemental analysis results of [HO]x»,-TAPH-COFs.

TAPH-COFs C% H % N %
Calcd 81.32 4.32 12.63
[HO]2s0
Found 78.50 4.29 12.28
Calcd 79.81 424 12.41
[HO]s0%
Found 76.92 4.14 11.93
Calcd 78.42 4.17 12.19
[HO]75,
Found 72.26 4.13 11.22
Calcd 77.07 4.10 11.98
[HOJ100%
Found 72.20 4.03 11.33
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Fig. S1 'H NMR spectra of digested [N=N]y,-TAPH-COFs (X

DMSO-d6 and DCI (6 M).
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Fig. S2 '"H NMR spectra of digested [C=C]y,-TAPH-COFs (X = 25, 50, 75, 100) in
DMSO-d6 and DCI (6 M).



Table S2 Results of proton integration of digested [N=N]y,-TAPH-COFs.

Fragment DHTA PA PhAzo

in solution 10.30 ppm | 10.16 ppm 7.69 ppm

H
TAPH-COFs Ha O Hp~ O $
H
Hi

Structures NN
o) H, Hp /<j\
Hg H,
He
Proton integration 2.00 6.10 6.08

[N=N]as, Content of
=6.08/3(2.00+6.10) = 24.9%
the azobenzene group

Proton integration 4.00 3.82 12.18
[N=NIs0% Content of
=12.18/3(4.00+3.82) = 51.9%
the azobenzene group
Proton integration 6.00 2.58 17.76
[N=N]7s% Content of
=17.76/3(6.00+2.58) = 69.0%
the azobenzene group
Proton integration 8.00 0 23.08
[N=NTio0% Content of

= 23.08/3(8.00+0) = 96.2 %

the azobenzene group

The content of the azobenzene group was calculated with the formula of H./3(H,+H,).
The calculated data were 24.9%, 51.9%, 69.0%, and 96.2%, which corresponded to
the X values in [N=N],s,,-TAPH-COF, [N=N]s00,-TAPH-COF, [N=N];5,,-TAPH-COF,
and [N=N];gos,-TAPH-COF, respectively.




Table S3 Results of proton integration of digested [C=C],-TAPH-COFs.

Fragment in DHTA PA PhSti
solution 10.30 ppm 10.16 ppm 7.90 ppm
TAPH-COFs Ha O Hpa O
OH
Structures .
0~ "H, 0% “Hy
Proton integration 2.00 6.06 3.90
[C=Clas% Content of
=3.90/2(2.00+6.06) = 24.2%
the stilbene group
Proton integration 4.00 4.10 7.90
[C=Clsox Content of
=7.90/2(4.00+4.10) = 48.8%
the stilbene group
Proton integration 6.00 1.96 11.76
[C=Clrsv Content of
=11.76/2(6.00+1.96) = 73.9%
the stilbene group
Proton integration 8.00 0 15.84
[C=Clio0% Content of

the stilbene group

= 15.84/2(8.00+0) = 99.0%

The content of the stilbene group was calculated with the formula of H./2(H,+H,).

The calculated data were 24.2%, 48.8%, 73.9%, and 99.0%, which corresponded to

the X values in [C=C],50,-TAPH-COF, [C=C]s05,-TAPH-COF, [C=C]750,-TAPH-COF,

and [C=C];0¢,,-TAPH-COF, respectively.
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Fig. S3 PXRD patterns of [HO]sqo,-TAPH-COF: experimental (black), refined (red),
the difference (blue, experimental minus refined profiles), and simulated patterns
using eclipsed AA stacking mode (magenta). The unit cell was created with a P2
space group of a = 35.3017 A, b =37.7221 A, ¢ =3.8908 A, and o = = y = 90°.5!
The use of lattice modeling and Pawley refinement processes led to an eclipsed AA
stacking model that could reproduce the PXRD results in the peak position and
intensity with Ry, of 4.9% and R, of 3.9%.
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Fig. S4 TGA curves of (A) [N=N],-TAPH-COFs and (B) [C=C]x,-TAPH-COFs (X
= 25: black, X =50: blue, X = 75: olive, X = 100: red).
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Fig. S5 PXRD patterns of (A) [N=N]y,-TAPH-COFs and (B) [C=C]y,-TAPH-COFs

upon one-day treatment in 1 M HCI and 1 M NaOH at room temperature.
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Fig. S6 Ar adsorption isotherm curves and pore volumes of (A) [N=N]x,-TAPH-
COFs and (B) [C=C]x,-TAPH-COFs (X = 25: black, X = 50: blue, X = 75: olive, X =
100: red).
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Fig. S7 Pore size distribution curves of (A) [N=N]y,-TAPH-COFs and (B) [C=C] -
TAPH-COFs (X = 25, 50, 75, 100) by fitting NLDFT to the Ar adsorption data at 87
K. With the content of the functional groups increasing from 25% to 50%, 75%, and
100%, the pore size of [N=N],-TAPH-COFs decreased from 1.8 to 1.4, 1.2, and 1.0
nm, while the pore size of [C=C]y,-TAPH-COFs decreased from 1.6 to 1.3, 1.1, and

1.0 nm, respectively.
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Fig. S8 BET surface area plots for [N=N],-TAPH-COFs and [C=C]x,-TAPH-COFs
(X'=125, 50,75, 100) calculated from the Ar adsorption isotherm at 87 K.
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Table S4 Surface area, pore volume, and pore size of [N=N]y,-TAPH-COFs and
[C=C]x,-TAPH-COFs calculated from the N, (77 K) and Ar (87 K) adsorptions.

N, adsorption at 77 K Ar adsorption at 87 K
TAPH- Pore Pore Pore Pore
COFs Sbet volume size bt volume size
(m?/g) (m?/g)

(mYp) | (m) (mg) | (m)

[N=N]as0, 702 0.72 1.7 610 0.73 1.8
[N=N]s00 560 0.64 1.4 480 0.71 1.4
[N=N]750 320 0.59 1.3 350 0.65 1.2
[N=N]100% 250 0.54 1.2 170 0.59 1.0
[C=Clas% 680 0.70 1.7 600 0.72 1.6
[C=C]s0% 460 0.66 1.6 496 0.67 1.3
[C=Cl7s% 390 0.55 1.3 361 0.64 1.1
[C=Cl100% 310 0.51 1.2 271 0.50 1.0
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Fig. S9 The CO, adsorption isotherms (symbol) and the virial equation fits (line) for
[HO]x,-TAPH-COFs (X = 25, 50, 75, 100) at 273 and 298 K, respectively.
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Fig. S10 The CO, adsorption isotherms (symbol) and the virial equation fits (line) for
[C=C]x2,-TAPH-COFs (X = 25, 50, 75, 100) at 273 and 298 K, respectively.

15



m 273K m 213K
® 298K @ 298K
64 64
R2=0.99969 R2=0.99959
ag=-5220.0111 ag=4330.0045
£ 21=30.55831 54 a4=-17.70537
=3 22=0.11822 ap=0.4365
ga a3=-0.01701 4] 23=-0.00616
] a4=0.000136844 a4=0.0000558855
3 a5=0.00000043592| | a5=-0.000000184297
| bg=15.93032 bg=7.56613
b1=-0.24226 b1=0.04762
290 NN TAPRCOR —0.00158 2- bp=0.000528689
0 o 8 120 160 200 0 20 40 60 8 100 120
7 7
m 273K | m2mk
® 298K
64 6
RP=0.99545 R2=0.96176
ag=-3729.39177 ag=-3701.994
T 5 2=57.36 51 a1=16.52061
= ap=0.72674 1 ap=6.44851
£ 4 a3=-0.05047 4 a3=-0.25686
ag= 0.00066872 ] a4=0.00432
s ag=-0.00000320206] 3| a5=-0.0000265358
T bg=15.90589 ] b(=16.18624
L || Mg TaPHCOF Z; ;)(?6?323? 214 INSND,qq, TAPH.COF 2;‘?'18835709
0 40 60 80 0 10 20 30 40 5 60
CO, adsorption (mg/g) CO, adsorption (mg/g)

Fig. S11 The CO, adsorption isotherms (symbol) and the virial equation fits (line) for

[N=N]y,-TAPH-COFs (X = 25, 50, 75, 100) at 273 and 298 K.
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Table S5 CO, uptake (at 1 bar), N, uptake (at 1 bar), Oy for CO,, and CO,/N,
selectivity of [HO]y,-TAPH-COFs, [N=N]x,-TAPH-COFs, and [C=C]y,-TAPH-

COFs.
TAPH.COFs CO, uptake® | N,uptake® | Q for CO, Selectivity®
(mg/g) (mg/g) (ki/mol) | 15/85 CO,N,

[HOl,s, 58 (32) 5.8 (3.5) 30.9 15 (9)
[HO]s0% 56 (37) 5.6 (3.2) 28.2 13 (11)
[HO15s; 61 (38) 57(3.2) 28.3 14 (12)
[HOJ100% 62 (38) 6.3 (3.7) 31.1 16 (15)
[N=NTas0 207 (115) 3.2 (1.6) 43.4 78 (111)
[N=NTs00 112 (67) 2.8(1.4) 36.0 49 (59)
[N=N]759 77 (44) 2.0 (1.1) 31.0 48 (53)
[N=NT100% 60 (39) 1.7 (0.9) 30.7 57 (74)
[C=Clos 61 (40) 52(2.8) 30.3 18 (16)
[C=Cls0% 63 (41) 5.5(3.0) 29.0 16 (14)
[C=Clys0, 55 (34) 43 (2.4) 28.7 22 (16)
[C=CJ100% 51 (34) 3.5(2.2) 28.5 27 (22)

aMeasured under 273 and 298 K (in parenthesis). ®Calculated under 273 and 298

K (in parenthesis) using the IAST method.
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Table S6 Summary of CO, uptake (at 1 bar), O for CO,, and CO,/N, selectivity of

the reported COFs.
COFs CO,; uptake? Selectivity O for CO,
(mg/g) 15/85 CO,/N, (kJ/mol)
COF-5%2 59 — —
COF-103%2 76 — —
TDCOF-553 92 — 21.8
ILCOF-154 60(32) — 18.3
TH-COF-1% 128 (19b/31Y) 31
COF-JLU2%¢ 217 77¢ 31
?ggg:i%zs; 173 (65°/151°) 33.3
AB-COF (ACOF-1)%7 149 (88°/102°) 29.7
ACOF-158 177 40°¢ 27.6
TpPa-COF (MW)$° 218 32¢ 34.1
TAPB-TFPBS!? 40 — —
iPrTAPB-TFPBS10 31 — -
TAPB-TFPS!? 180 — —
iPrTAPB-TFPS10 105 — —
TAT-COF-25'1 77 5.9b —
[HOJ;000,-H,P-COFS12 63 (8%) 36.4
[HO,Cl100%-H,P-COFS12 174 (77%) 43.5
[AcOH]so-H,P-COF313 117 — 17.8
[EtOH]so-H,P-COF5!13 124 — 19.7
[EtNH;]50-H,P-COFS13 157 — 20.9
N-COFS!4 120 (64)¢ - —

aMeasured under 273 and 298 K (in parenthesis). ®Calculated under 273 and 298
K (in parenthesis) using the IAST method. ¢Calculated under 273 and 298 K (in

parenthesis) using the Henry method. At 1 atm.
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