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Chemicals and Materials

4-hydroxy benzaldehyde and cyanuric chloride were purchased from Sigma-Aldrich. Iodine and
potassium iodide were obtained from Merck. All additional chemicals, including solvents and
reagents used in this research were sourced locally. Triazine trialdehyde was synthesized

according to a previously published article [1].

Synthesis of monomer triazine core trialdehyde (TTT):

Triazine core trialdehyde was synthesized according to a previously published article [1]. 4-
Hydroxybenzaldehyde weighing 7.4 g (61 millimoles), and sodium hydroxide, weighing 2.5 grams
(62 millimoles), were dissolved in 100 milliliters of mixture of acetone and water (1:1 v/v). The
resulting solution was gradually added, one drop at a time into a stirred solution containing
cyanuric chloride weighing 3.7 grams (20 millimoles), dissolved in 50 ml of acetone, while
maintaining a temperature of 0 °C for a duration of 1 hour. The reaction mixture was subjected to
reflux for a duration of two hours and subsequently, it was poured into 300 mL of water, resulting
in the formation of a white solid product. The obtained product was washed with water and 10 %
Na,COs, then vacuum dried to yield white powder. This white powder was further purified by

recrystallization using ethyl acetate to yield a white crystalline solid.

)\ Acetone : water N&N
X

cl N cl NaOH, Reflux N

17T
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Synthesis of NR_COF-C1

Triazine trialdehyde (TTT) (1 mmol, 0.44g), benzene-1,4-diamine (BD) (1.45 mmol, 0.156 g),
and THF (10 ml ) in a round-bottom flask equipped with a condenser and stir bar. An aqueous
acetic acid as a catalyst (6 M, 0.5 ml) was added to the resultant heterogeneous mixture after 10
minutes of stirring and heated at 65 °C. The reaction was carried out for 72 hours under an inert
atmosphere and the wine brownish product obtained was cooled at room temperature, filtered,
washed with methanol and acetone, and dried under vacuum at 80 °C as a brown powder ( yield

0.288 g), and was used for analyses.

Table S1: Solubility/insolubility chart of NR_COF-CI1.

Organic solvents Solubility
Dimethyl Sulfoxide Insoluble
Dimethylformamide Insoluble
Dimethylacetamide Insoluble

Methanol Insoluble
Acetonitrile Insoluble
Dichloromethane Insoluble
Ethyle acetate Insoluble
Hexane Insoluble
chloroform Insoluble
Tetrahydrofuran Insoluble
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Fig. S1: BET plot of NR_COF-Cl1
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NR COF-C1
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Fig S2. FE-SEM images of NR_COF-C1
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Fig. S3: EDX analysis of NR_COF-ClI
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Fig. S4: TEM image of NR_COF-C1 with average particle size graph



Iodine sorption experiments
In vapor phase

20 mg of NR_COF-C1 was precisely weighed and deposited in a 5 ml glass vial. This 5 ml vial was then
placed inside a 15 ml glass vial and finally this setup was placed in a larger 50 ml glass chamber containing
iodine granules. The glass chamber was sealed and subjected to heating at 75 °C and 1.0 bar pressure. At
specified time intervals, the 15 ml vial containing NR _COF-C1 sample was taken out, cooled, cleaned
carefully, and weighed. The observed increase in mass was noted before placing it back. The iodine
adsorption capacity of NR_COF-C1 was calculated using equation 1.

MZ - Ml
M1

a=

eq 1.

Where @ is the weight percent of iodine captured, M; and M1 are the masses of samples after and before
iodine adsorption.

The data was fitted with non-linear equation for pseudo-second order kinetic model.

K,Q%t
Q=—-——
Y1+ K,0,t eq 2.
Here, Qe and Qt represent the quantity of iodine uptake (g/g) at equilibrium and the quantity of iodine
adsorbed (g/g) at any given time t respectively. k2 (g/g/hour) is the pseudo-second-order rate constant.

Kinetic experiment

To collect the data on the rate of iodine uptake capacity from aqueous solution, an experiment was

conducted by taking 2.5 mg of NR_COF-C1 and added to 5 ml of 50 ppm I'ssolution. At different time
intervals, the supernatants were taken, and their UV-vis spectra was recorded. The percentage of iodine
captured was determined using the formula:

Cy-C
L4100 %

% removal =
Co eq 3.

where €0.and €t are the initial concentration in water at the start of the experiment and at time t, respectively.
The data was fitted with non-linear equation for pseudo-second order kinetic model.
K,Q%
= T¥Kor
2¢e eq 2.

Here, Q;and Q. refer to the adsorbed amount of iodine (mg/g) at any time (t) and at equilibrium respectively.
K, (g/mg/min) are that rate constants of the above mentioned pseudo-second-order equation.

Uptake capacity determination
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50 mg weight of NR_COF-C1 was measured and added in an aqueous solution containing KI; (600 mg KI
and 300 mg I, in 3 ml of water) for a period of 48 hours. After this specific time interval, the adsorbent was
isolated through filtration and washed with water till filtrate achieved clarity. The iodine uptake capacity
of NR_COF-C1 was found to be 4850.75 mg/g.
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Fig. S5: (a) Pseudo second order kinetic model applied to adsorbtion of iodine vapors by
NR_COF-CI1 (b) Pseudo second order kinetic model applied to adsorption of iodine by NR_COF-

C1 from aqueous solution

S-9



(=)

NR_COF-C1@],

2 w = n
1 1 1 L

Retention capacity (g/g)

=

1 2 3 4 5 6 7
No. of days

Fig. S6: Data of iodine retention experiment of NR COF-C1@],
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This experiment in aqueous phase was repeated multiple times as shown:
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Fig. S7: UV-vis graphs of repeated experiments of iodine adsorption by NR-COF-C1 from

aqeous phase
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Fig. S8: FE-SEM images of NR_COF-Cl@I,

S-12



—NR_COF-Cl@l,

100 200 300 400 500 600 700
Temperature (°C)

Fig. S9: TGA analysis of NR_COF-Cl@],
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Fig. S10: Raman spectra of NR_COF-C1 before and after iodine capture
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Fig. S11: PXRD plot of NR_COF-Cl@I,
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Fig. S12: XPS spectra of (a) C 1s (b) O 1s and (c) N 1s of NR_COF-C1
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Iodine release and regeneration of adsorbent NR_COF-C1 on heating:

To study the iodine desorption 20 mg of this NR_COF-C1@I, was taken in an open glass vial and
heated at 125 °C for 300 minutes in oven under ambient pressure. At specific time intervals of the
experiment the change in mass of sample was noted and its iodine release efficiency (Re) was
calculated by the equation below:

20 - Mt
* 100 wt%
Mx eq 4.

Re =

Where Mt is the weight of polymer after time t (t ranges from 0-400 min) and M¥ is the weight of
iodine adsorbed in 20 mg of NR_COF-C1@],.

Iodine release and NR_COF-C1 regeneration in methanol:

For the desorption of iodine in methanol,15 mg of iodized covalent organic polymer NR_COF-
Cl@], was loaded in glass vial screw-on cap and 5 ml of methanol was added. With the elapse of
time, the color change of solution from yellow to dark brown was observed due to release of iodine
from NR_COF-C1@]I, into the methanol. The experiment was carried out for 35 hours and UV-
visible spectrophotometry was recorded at regular intervals for the gradual iodine release in
methanol. The two absorbance peaks appeared in the UV-vis spectra with two maxima at 290 nm
and 360 nm while using methanol as solvent.
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Fig. S13: Digital images of gradual iodine release in methanol from NR_COF-C1@]I,

S-18



3.0
@290 nm O
. 5] Fndm o
= @
. @
E20 a®
0 .v
- * ]
=15{ &
= Q
ﬁ 9 @ i
g 1.0 | : 0. 0“-0 0 --------
¥ 1*
= ?
< 0.54 7
)
0.0 Y

0 400 800 1200 1600 2000 2400
Time (min)

Fig. S14: Monitoring release of iodine release from NR_COF-Cl1@],
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Table S2: Comparison Table of lodine vapor capture by adsorbents at high temperatures

Adsorbents Temperature BET I, uptake References

cO) Surface (g/g)

area (m?/g)

TPB-DMTP 75 1927 6.260 [2]
COF
TINU-201 77 2510 5.625 [3]
NR_COF-C1 75 175 5.45 This work
NDB-H 75 117 4.430 (4]
CMP-LS4 77 462 3.32 [5]
PHF-1-Ct 80 690 4.05 [6]
PHF-1 1046 3.05
HCMP-3 75 92 3.36 [7]
POP-1 80 12 3.570 [8]
Micro-COF-1 75 816 2.9 [9]
Micro-COF-2 1056 3.5
Azo-Trip 77 5104 2.36 [10]
PAN-B 75 1254 3.17 [11]
PAN-T 1273 3.11
N-HCP 75 6.44 2.57 [12]
CMPN-3 70 1368 2.080 [13]
ZIF-8 77 1630 1.25 [14]
AlOC-26-NC 80 508 0.70 [15]
AlOC-27-NC 285 0.50
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Table S3: Comparison table of iodine adsorption by adsorbents at room temperature (R.T.)

Adsorbents Temperatur BET I, uptake References
e Surface (g/g)
(°O) area(m?/g)
iCOF-AB-50 R.T. 1390 2.790 [16]
NR_COF-C1 R.T. 175 2.15 This work
SCU-COF-2 R.T. 413.4 0.98 [17]
AC R.T. NR 0.70 [18]
HISL R.T. NR 0.53 [18]
SL-1 R.T. NR 0.48 [18]
CC3 20 NR 0.36 [19]
ZIF-8 R.T. NR 0.03 [18]

NR=Not reported

Table S4: Comparison table of iodine adsorption by adsorbents from aqueous solution

Adsorbents Medium BET I, uptake References
Surface (mg/g)
area (m?/g)

NR_COF-C1 Water 175 4850.75 This work
HcOF-1 Water NR 2900 [20]
TP_POP-7 Water 86 2312 [21]
PCN-223-HPP Water 851.271 1676.960 [22]
Fe;04@PPy Water NR 1627 [23]
PCN-223 Water 642.089 1615.882 [22]
TAPB-BPDA Water 1082 988.17 [24]
COF

MBM - MOF Water 62 880 [25]
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