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Section S1 Simulation of two-dimensional structures 

 

Figure S1. (A) Top view of the simulated two-dimensional AA 

stacking model structure of PyT-1; (B) Side view of the simulated 
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two-dimensional AA stacking model structure of PyT-1; (C) Top 

view of the simulated two-dimensional AB stacking model 

structure of PyT-2; (D) Side view of the simulated two-

dimensional AB stacking model structure of PyT-2. 

 

 

 

Section S2 Unit cell parameters 
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Table S1. Unit cell parameters of PyT-1 with AB stacking 

structure. 
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Table S2. Unit cell parameters of PyT-2 with AA stacking 

structure. 
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Section S3 SEM analysis 

 

Figure S2. SEM image of PyT-1. 

 

Figure S3. SEM image of PyT-2. 
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Section S4 Thermogravimetric analysis and structural stability 

 

   

    

Figure S4. TGA curves of PyT-1 (A) and PyT-2 (B)， FTIR spectra in various 

solvents of PyT-1 (C) and PyT-2 (D) and iodine vapor adsorption capacities of 

PyT-1(E), PyT-2(F) before and after being immersed in n-hexane.Section 



39 

 

S5 Iodine vapor adsorption experiment 

The experiments were carried out as follows: COFs (5mg) in 

bottle were exposed in a sealed device (10ml) filling with excess 

iodine. The bottles were removed periodically, cooled to room 

temperature, and removed to measure the overall difference in the 

mass of the vials before and after. Adsorption stability was 

measured by weighing the daily mass change of the adsorbed 

material over a period of seven days at room temperature and 

pressure. The recyclability of COFs for capturing of iodine vapor 

was carried out 5 cycles after the COFs were rinsed with ethanol to 

release iodine. 

 

 

Figure S5. iodine retention of PyT-1, PyT-2 exposure to air at 25 ℃ and 

ambient pressure after iodine capture. 
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Section S6 Iodine solution adsorption experiment 

Iodine containing solutions at concentrations of 400 mg L-1 and 

200 mg L-1 were prepared, and 20 ml of each solution was added to 

the volumetric flask with 2 mg COF powder in it. The amount of 

iodine absorbed by COF can also be calculated by the equation (1). 

The pseudo-first-order and pseudo-second-order kinetic models 

were used to study the adsorption kinetics of iodine solution 

according to equation (2) and equation (3), respectively. 

qt= qe ( 1− exp (−k1t) ) (2) 

qt= (k2qe2t)/ ( 1 + k2qet ) (3) 

where qe (g g-1) and qt (g g-1) are the adsorption value at 

equilibrium and time t (min), respectively. k1 (min−1) and k2 (min−1) 

are the rate constant of pseudo-first-order and pseudo-second-

order adsorption, respectively (details are given in Table S4). 
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Porous 

material 

I2 solution 

concentration (mg L−1) 

I2 solution 

uptake  

(mg g−1) 

Ref. 

NOP-54 254 22.61 [1] 

TFB-BD COF 500 99.90 [2] 

Tfp-DB COF 500 99.9 [3] 

NT-POP@800-1 4000 396.0 [4] 

PAN-1 2540 333.3 [5] 

 

P-DPDA 

400 450 [6] 

200 150 

CACY 400 245 [7] 

POP-T  500 902.8 [8] 

P-COF 300 1295.2 [9] 

PyT-1 400 635 This work 

200 365 

PyT-2 400 445 This work 

200 315 

Table S3. Summary of representatively reported adsorbents with our work 

for iodine solution adsorption under ambient pressure. 
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Figure S6. Iodine adsorption capacities of PyT-1, PyT-2 in n-hexane with 

iodine concentration of 200 mg L-1 (B). 

 

 c(I2) qe(exp) 

(mg g-1) 

Pseudo-first-order kinetic 

model 

Pseudo-second-order kinetic 

model 

K1(min-1) qe (mg g-

1) 

R2 K1(min-1) qe (mg g-

1) 

R2 

PyT-

1 

400 

mg g-1 

635 0.029 636 0.998 0.014 780 0.995 

PyT-

2 

445 0.031 442 0.993 0.005 542 0.991 

PyT-

1 

200 

mg g-1 

365 0.015 428 0.975 0.003 613 0.964 

PyT-

2 

315 0.018 332 0.990 0.001 453 0.982 

Table S4. Kinetic parameters for the volatile iodine adsorption onto PyT-1 and 

PyT-2. 
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Figure S7. (A) UV-vis spectra for PyT-1 in 400 mg L-1 of iodine in n-hexane 

solution at different times (B) UV-vis spectra for PyT-2 in 400 mg L-1 of iodine 

in n-hexane solution at different times (C) UV-vis spectra for PyT-1 in 200 mg 

L-1 of iodine in n-hexane solution at different times (D) UV-vis spectra for 

PyT-2 in 200 mg L-1 of iodine in n-hexane solution at different times. 
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