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Figure S1. The possible 3D topological structures through the combination of 4-connected and 3-
connected monomers. 

Synthesis of 1,3,5-tris(4-formylphenyl)benzene (TFPB) 

 
TFPB was synthesized according to the reported method in the literature.[1] Typically, 

a mixture of 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzaldehyde (4.64 g, 20 
mmol), 1,3,5-tribromobenzene (1.57 g, 5 mmol), Pd(PPh3)4 (288.9 mg, 0.25 mmol), potas-
sium phosphate (7.43 g, 35 mmol), 1,4-dioxane (80.0 mL) and distilled water (8.0 mL) was 
stirred at 90 °C under a N2 atmosphere for 24 h. After cooling down to room temperature, 
the solvent was removed under vacuum and the residue was purified by flash column 
chromatography (petroleum ether/ethyl acetate/dichloromethane (10/1; 4/1); silica gel, 
300-400 mesh) to give TFPB as a white solid (1.7 g, 87%). 1H NMR (400 MHz, CDCl3): δ 
10.07 (s, 3H), 8.03 (d, J = 8.2 Hz, 6H), 7.91 (s, 3H), 7.88 (d, J = 8.2 Hz, 6H). The 1H NMR 
spectrum of TFPB is shown in Figure S2. 
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Figure S2. 1H NMR spectrum of TFPB. 

Synthesis of 4,4′,4′′-(1,3,5-triazine-2,4,6-triyl)tris[benzaldehyde] (TATBA) 

 
TAPBA was synthesized according to the reported method in the literature.[2] To a 

suspension of 2,4,6-tris(4-bromophenyl)-1,3,5-triazine (0.50 g, 0.92 mmol, 1.0 eq.) in THF 
(50.0 mL), n-BuLi (2.5 M in hexane, 1.2 mL, 3.0 mmol, 3.3 eq.) was added dropwise at -78 
°C. The mixture was stirred at -78 °C for 90 min, then 1-formylpiperidine (0.34 mL, 3.0 
mmol, 3.3 eq.) was added dropwise at -78 °C. The mixture was stirred at -78 °C for 30 min 
and allowed to warm to room temperature. Aqueous concentrated NH4Cl solution (1.0 
mL) was added and the solvent was removed under reduced pressure. The residue was 
suspended in a mixture of EtOH (3.0 mL) and water (3.0 mL). Suction filtration of the sus-
pension and washing with water (10.0 mL) and EtOH (10.0 mL) afforded TAPBA (0.35 g, 
0.91 mmol, 97 %) as an off-white solid. 1H NMR (400 MHz, CDCl3): δ = 10.21 (s, 3H, H-1), 
8.95 (d, J = 8.2 Hz, 6H, H-6), 8.16–8.11 (m, 6H, H-5) ppm. 
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Figure S3. 1H NMR spectrum of TAPBA. 
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(b) 

 
(c) 

 
Figure S4. 13C CP/MAS NMR spectra of TPDA-TFPB-CMP (a), TPDA-TATBA-CMP (b), and TPDA-
TECHO-CMP (c). 
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Figure S5. TGA curves of TPDA-TFPB-CMP and I2@TPDA-TFPB-CMP (a), TPDA-TATBA-CMP and 
I2@TPDA-TATBA-CMP (b), and TPDA-TECHO-CMP and I2@TPDA-TECHO-CMP (c). 

 
Figure S6. The color change of TPDA-TFPB-CMP (left), TPDA-TATBA-CMP (middle), and TPDA-
TECHO-CMP (right) before and after I2 adsorption. 
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Figure S7. PXRD patterns of TPDA-TFPB-CMP and I2≅TPDA-TFPB-CMP (a) TPDA-TATBA-CMP 
and Ι2≅ΤΠΔΑ-TATBA-CMP (b), and TPDA-TECHO-CMP and I2≅TPDA-TECHO-CMP (c). 

Iodine vapor adsorption experimental procedure. 
5.0 mg of CMP adsorbent was loaded in a small open vial and transferred into a big 

chamber. Excess of iodine powder was put at the bottom of the chamber, that was sealed 
tightly and moved to a convection oven (348 K) for iodine vapor adsorption experiment 



Molecules 2024, 29, 2242 7 of 12 
 

 

under ambient pressure. The weight of the vial that loaded CMPs was recorded at differ-
ent exposure times and the adsorption curves of the samples were thus plotted. 

The iodine adsorption capacity of CMPs was evaluated according to the following 
equation: 𝛼 = ሺ𝑚ଶ −𝑚ଵሻ𝑚ଵ  (1)

where 𝛼 is the iodine vapor uptake capacity, and 𝑚ଵ and 𝑚ଶ represent the weight 
of CMP sample before and after the iodine adsorption. 

Table S1. Comparison of representatively reported adsorbents with our work for iodine vapor ad-
sorption under atmospheric pressure. 

Adsorbents SBET 
(m2 g–1) 

Pore volume 
(cm3 g–1) 

Temperature 
(℃) 

Iodine adsorption capa-
bility  
(g g−1) 

Ref. 

iCOFs-AB-50 1390 1.21 75 10.21 (3) 
iCOFs-AB-33 1580 1.39 75 9.00 (3) 
iCOFs-AB-67 1253 0.80 75 8.51 (3) 

JUC-561 2359 1.92 75 8.19 (4) 
TPDA-TFPB-CMP 284 0.26 75 6.48 This work 

TPDA-TATBA-CMP 427 0.28 75 6.37 This work 
QTD-COF-V n.a. n.a. 75 6.29 (5) 
TPB-DMTP 1927 1.28 77 6.26 (6) 

TPDA-TECHO-CMP 262 0.22 75 6.25 This work 
TJNU-201 2510 n.a. 77 5.625 (7) 

TPT-BD-COF 109 0.3 75 5.43 (8) 
TTA-TTB COF 1733 1.01 77 4.95 (6) 

TTPPA 512.39 0.13 77 4.90 (9) 
TJNU-202 714 n.a 77 4.82 (7) 

SIOC-COF-7 618 0.41 75 4.81 (10) 
TPE-TPDA-CMP 634 0.63 75 4.68 (11) 

ETTA-PyTTA-COF 1519 0.82 75 4.6 (12) 
TPT-DHBD50 COF 124 0.19 75 4.3 (8) 
TPT-DHBD75 COF 157 0.19 75 4.12 (8) 

NDB-H 116.9 0.13 75 4.43 (13) 
NDB-S 56.5 0.11 75 4.25 (13) 
POP-T 18.3 0.027 75 3.94 (14) 
POP-2 41 n.a. 80 3.82 (15) 

CalPOF-2 154 n.a. 75 4.06 (16) 
COF-320 2400 0.81 75 4.0 (17) 

Meso-COF-3 982 0.84 75 4.0 (17) 
TPT-DHBD-COF 297 0.54 75 3.88 (8) 
CTF-CTTD-500 1334 1.40 78 3.87 (18) 

KOH-AC 1973 1.15 77 3.76 (19) 
TPE-TAPP-CMP 454.1 0.58 75 3.67 (11) 
CTF-CTTD-400 1684 1.44 78 3.57 (18) 

CalPOF-3 91 n.a. 75 3.53 (16) 
Micro-COF-2 1056 0.71 75 3.5 (17) 

COF-300 1360 0.72 75 3.5 (17) 
HCMP-3 82 0.08 85 3.36 (20) 

Meso-COF-4 926 1.01 75 3.3 (17) 
TPE-PyTTA-CMP 669.9 0.4 75 3.10 (11) 

MIL-101 3134 1.52 77 3.02 (21) 
AzoPPN 400 0.68 77 2.9 (22) 

Micro-COF-1 816 0.59 75 2.9 (23) 
PAN3 194 0.15 75 2.81 (23) 
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PAF-24 136 n.a. 75 2.76 (24) 
TTA-TFB COF 1163 0.55 75 2.76 (6) 

PAF-23 82 n.a. 75 2.71 (24) 
PAF-25 262 n.a. 75 2.60 (24) 
Cg-5C 1200 2.3 25 2.39 (25) 

Azo-Trip 510.4 0.47 80 2.38 (26) 
TPT-TAPB-COF 957 0.57 78 2.25 (27) 
NiMoS chalcogels 490 n.a. 60 2.25 (28) 

BDP-CPP-2 n.a. n.a. 75 2.23 (29) 
SCMP-2 n.a. n.a. 60 2.22 (30) 

TPT-Azine-COF 1020 0.65 78 2.19 (27) 
MOF-808 1930 0.82 80 2.18 (31) 
CMP-E1 n.a. n.a. 75 2.15 (24) 
CMPN-3 1368 2.36 75 2.08 (32) 
NiP-CMP  2630 2.288 80 2.02 (33) 

NTP 1067 n.a. 75 1.80 (34) 
Cu-BTC n.a. n.a. 75 1.75 (35) 
PAF-21 n.a n.a 75 1.52 (24) 
ZIF-8 1837 n.a 80 1.25 (36) 

Ni(44dba)2 n.a n.a RT 1.1 (37) 
POP-E 37 0.058 75 3.49 (14) 
POP-P 27.8 0.037 75 3.27 (14) 

BDP-CPP-1 635 0.78 75 2.83 (38) 
BDP-CPP-2 235 0.18 75 2.23 (38) 
Por-Py-CMP 1014 0.81 77 1.30 (39) 

CMPN-2 339 0.39 75 1.10 (40) 
CMPN-1 230 0.14 75 0.97 (40) 
JUC-Z2 2081 1.45 60 0.80 (41) 

PPy 6 n.a. 80 0.63 (42) 
Cg-5P 957 1.62 25 0.87 (43) 

CF/COF monolith 166 n.a. 80 0.82 (43) 
HKUST-1 n.a. n.a. 75 0.636 (44) 

Polyurethane (PU1) n.a. n.a. 70 0.565 (45) 
[Zn3(DL-lac)2(pybz)2]3(I2) 918.5 n.a. 25 0.497 (46) 
3D Cd (II)-triazole MOF n.a. n.a. 25 0.46 (47) 

{[Cu6(pybz)8(OH)2] I5
-I7

-}n n.a. n.a. 140 0.432 (48) 
CC3 n.a. n.a. 20 0.364 (49) 

[Fe3(HCOO)6] (I2)0.84 385 n.a. 25 0.328 (50) 
Ag-MOR n.a. n.a. 75 0.28 (51) 

Ag@Zeolite Mordenitres n.a. n.a. 95 0.275 (52) 
Ag@Mon-POF 1230 1.46 70 0.25 (53) 

Macroreticular resins n.a. n.a. <50 0.2-1.0 (54) 
AgX-silverexchanged faujasite n.a. n.a. 150 0.08-0.20 (54) 

AgZ-silver exchanged mordenite n.a. n.a. 150 0.17 (54) 
[Zn(C8H8O8)]·2H2O n.a. n.a. 19 0.166 (55) 

AC-6120-silver impregnated silica gel n.a. n.a. 130 0.135 (55) 
AgA-silver impregnated alumina n.a. n.a. 150 0.100-0.235 (54) 

n.a: no data was given. 
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Figure S8. UV-vis spectra of n-hexane standard solutions of iodine with different concentration (a) 
and the corresponding calibration curve of absorbance versus iodine concentration established from 
UV-vis spectra (b) as shown in (a). 
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Figure S9. The I2 adsorption behavior of the CMPs in n-hexane. The concentration of iodine in n-
hexane solution is 100 mg L–1, 300 mg L–1, and 500 mg L–1, respectively. 
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Figure S10. UV-vis spectra of methanol standard solutions of iodine with different concentration (a) 
and the corresponding calibration curve of absorbance versus iodine concentration established from 
UV-vis spectra (b) as shown in (a). 
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Release behavior and reusability measurement. 
Typically, the iodine saturated-adsorbed CMP sample (0.4 mg) was treated with 

methanol (3.0 mL) under stirring for a given time. The mixture was then separated and 
the collected supernatant was filtered with 0.22 μm Millipore cellulose membrane before 
UV-vis absorption analysis. The release ratio (x) of the CMPs was calculated as following 
equation: 𝑥 = 𝐶𝑉𝑚 𝑎𝑎 + 1 × 100% (2) 

where, C is the concentration of iodine released into methanol, V is the methanol vol-
ume, m is the mass of I2≅CMP sample, and α represents the iodine adsorption capability. 

For reusability measurement, the iodine saturated-adsorbed CMP sample was 
treated with Soxhlet extraction to remove the iodine from I2≅TPDA-TFPB-CMP, I2≅TPDA-
TATBA-CMP, and I2≅TPDA-TECHO-CMP with methanol completely, and the empty sam-
ples are dried at 80 °C for 48 hours. The empty CMPs were used for iodine vapor absorp-
tion for another adsorption cycle. This same process was repeated for five cycles. 

 
Figure S11. Recyclability of TPDA-TFPB-CMP, TPDA-TATBA-CMP, and TPDA-TECHO-CMP in 
iodine uptake. 
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