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Experiment procedure for the uptake of iodine vapor

Iodine uptake experiments based on gravimetric measurements were measured in the
following procedure. 20 mg activated CalPOFs in a small open beaker and excess
iodine were placed in a sealed glass container, heated at 75 °C under ambient pressure.
Some contact time later, the CalPOF sample was cooled down and weighed. The
iodine uptake of CalPOF was calculated by weight gain: a = [(W2 - W1)/Wi1] x 100
wt %, where a is the iodine uptake, W1 and W2 are the mass of CalPOF sample before

and after being exposed to iodine vapor, respectively.
Kinetic models of the iodine adsorption of CalPOFs

Three  different kinetic models including, namely pseudo-first-order,
pseudo-second-order model and intraparticle diffusion model as following were
employed to calculate the controlling mechanism of the iodine adsorption process.
The linear forms of the aforementioned models can be expressed by equations 1-3,
respectively.

In(qg. — q;) = Inq, — kit (Equation 1)

t 1

1
+ —t Equation 2
ac  k2q%  de (Eq )

qr = kint® +C  (Equation 3)

In these equations, qt is amount of 1> adsorbed (g g') at any time t, ki (min™") and k2 (g
g! min') are the pseudo-first-order and the pseudo-second-order rate constants,
respectively. k™ (g g”! min"'?) is the intraparticle diffusion rate constant, and C (g g)

is the constant proportional to the extent of boundary layer thickness.
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Figure S1. The TG curves of CalPOFs.
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Figure S2. PXRD patterns of CalPOFs.
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Figure S3. Pore size distribution for CalPOF-1, CalPOF-2 and CalPOF-3 calculated

by NLDFT.

Table S1. Calculation of iodine sorption properties of each component.

CalPOF-1 CalPOF-2 CalPOF-3
Azo group density 11.71% 11.06% 10.48%
RsChn unit density? 50.20% 47.42% 44.93%
BET/m?g? 303 154 91
I2 capacity mg g 4770 4060 3530

“The calculated calix[4]resorcinarene unit densities of the CalPOFs are not include the

alkyl chains.
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Figure S4. (a) Pseudo-first-order, (b) pseudo-second-order model, and (c)
intraparticle diffusion model plots for the iodine vapor uptake into CalPOF-1.
Table S2. Kinetic parameters for the iodine vapor uptake into CalPOF-1.
Qe (exp) pseudo-first-order pseudo-second-order
(g™ Qe ki R2 Qe k R2
(9g"  (min™) 99"  (9g'min™)
4.7725 4.2127 0.0022 0.9694 5.0352 0.0008 0.9989
intraparticle diffusion
Kint C R2
(9g*'min™? (gg™
0.1535 0.0454 0.9735

S5



a) 1.6 -

144 = y = -0.0022x +1.2791 5) 500 .
121 . 180 .
y =0.2318x + 59.8141
_ 1.0+ . o 160 »
g =] .
i 0.8 [ ] =
(] . - -
b S £ 140 P
= 067 . s 120 e
i T
0.4 S 100 .
0.2 - 1 ]
804
0.0 = 1
T T T T T T T T T T T T T d 60 T T T T T )
0 100 200 300 400 500 600 0O 100 200 300 400 500 600
t/ min t/ min
c)
3.0 1 .
y = 0.1312x - 0.0540 m
n
2.5
L)
- [y
> 2.0
(=]
o
1.5 p
."."
1.0
L]
0.5

A L S S S R S L S S B
6 8 10 12 14 16 18 20 22 24 26
2  min™2

Figure S5. (a) Pseudo-first-order, (b) pseudo-second-order model, and (c)
intraparticle diffusion model plots for the iodine vapor uptake into CalPOF-2.

Table S3. Kinetic parameters for the iodine vapor uptake into CalPOF-2.

Qe (exp) pseudo-first-order pseudo-second-order

(@9 Qe ki R2 Qe ko R?
(gg")  (min? (99"  (gg'min™)

4.0618 3.5934 0.0022 0.9698 4.3141 0.0009 0.9979

intraparticle diffusion

kint C R2
(g 'min?? (gg™)

0.1312 0.0540 0.9725
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Figure S6. (a) Pseudo-first-order, (b) pseudo-second-order model, and (c)
intraparticle diffusion model plots for the iodine vapor uptake into CalPOF-2.

Table S4. Kinetic parameters for the iodine vapor uptake into CalPOF-3.

Qe (exp) pseudo-first-order pseudo-second-order

(g™ Qe ki R2 Qe k R2
(9g™)  (min™ (99"  (ggtmin™)

3.5297 3.1046 0.0022 0.9659 3.7286 0.0010 0.9969

intraparticle diffusion

kint C R2
(9gtmin* (gg™
0.1133  -0.0316 0.9674
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Table S5. Summary of iodine uptake properties of porous materials.

Adsorbent Temperature Pressure  Sger Iodine Ref
O (m?g™1)  capacity
(mg I/g)

TPT-BD COF 75 1 bar 109 5430 1
TTPAB 77 1 bar 512 4900 2
PSIF-1a 75 1 bar 320 4850 3

SIOC-COF-7 75 1 bar 618 4810 4

ETTA-TPA COF 75 1 bar 1822 4790 5
CalPOF-1 75 1 bar 303 4770 This work
COF-DL.229 75 1 bar 1762 4700 6
HCP 75 1 bar 584 4600 7
TatPOP-2 75 1 bar 36.5 4500 8
TTPB 77 1 bar 222 4430 9
NDB-S 75 1 bar 56.45 4250 10
CalPOF-2 75 1 bar 154 4060 This work
TPT-DHBD COF 75 1 bar 297 4030 1
CalPOF-3 75 1 bar 91 3530 This work
SCMP-11 50 1 bar 119.76 3450 11
HCMP-3(reduced) 85 1 bar 82 3360 12
CalP4-Li 75 1 bar 445 3120 13
AzoPPN 77 1 bar 400 2900 14
BDP-CPP-1 75 1 bar 635 2830 15
PAF-24 75 1 bar 136 2760 16
MelPOP-2 75 1 bar 50.5 2620 8
Azo-Trip 77 1 bar 510 2380 17
NiMoS chalcogels 60 1 bar 490 2250 18
CalP4 75 1 bar 759 2200 13
CMPN-3 70 1 bar 1368 2030 19
NOP-54 75 1 bar 1178 2020 20

S8



Ni-CMP 77 1 bar 2630 2020 21

NTP 75 1 bar 1067 1800 22
TTPT 77 1 bar 315.5 1770 23
Cu-BTC 75 1 bar - 1750 24
ZIF-8 75 1 bar 1875 1200 25
Activated carbon 75 1 bar - 300 22
Ag@Zeolite 95 1 bar - 275 26
Mordenites
Ag@Mon-POF 70 1 bar 690 250 27
a) - .
oh 24h 48 I“

/

' '
W —

-

-~

al

Figure S7. Photos of I2-absorbed process of actived carbon (a) and zeolite 13X (b).

500 4

AdsorbentCapacity
N w S
[=} (=4 [=]
(=] [ =] [ =)
1 1 1

-

(=

o
1

o
]

1 2 3 4 5
CycleNumber

Figure S8. Recycle test of CalPOF-1 in iodine vapor adsorption. In that case,
iodine-loaded CalPOF-1 was purified by Soxhlet extraction in ethanol for 24 h and

dried in vacuum for the next iodine vapor adsorption cycle.
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