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Section 1. Materials and Methods

Materials

Dimethyl sulfoxide (99.8% anhydrous, Aldrich) was dried over activated 4A molecular sieves
prior to use. Acetonitrile (99%, Chempur), benzene (99%, Aldrich), dichloromethane (99%,
Chempur), chloroform (99%, Chempur), cyclohexane (99%, Chempur), ethanol (99%, J. T.
Baker), hexane (99%, Chempur), mesitylene (99%, Aldrich), methanol (99%, J. T. Baker),
chlorobenzene (99%, Aldrich), tetrahydrofuran (99%, Chempur), toluene (99%, Chempur),
DMSO-ds (Cambridge Isotope, 99.9% D), CDClz (Cambridge Isotope, 99% D), sulfuric acid-
d> solution (Sigma Aldrich, 96-98 wt. % D»SOs, in D20, 99.5 atom % D), (3-
aminopropyl)triethoxysilane (99%, Aldrich), triethylamine (99.5%, Aldrich), pyridinium
chlorochromate (99%, Alfa Aesar), hexamethylenetetraamine (99%, Merck), 1,3,5-
benzenetriol (99%, Aldrich), trifluoroacetic acid (99%, TCI), 4-formylphenylboronic acid
(98%, Fluorochem), bis(triphenylphosphine)palladium(Il) dichloride (>99%, Aldrich), 1,3,5-
tribromobenzene (99%, Fluorochem), HCI (36—38%, Chempur), K.CO3 (99%, Chempur), were
used without further purification unless stated otherwise. All the gases used or the
adsorption/desorption were ultra-high purity grade 5 and were obtained from Linde Gaz Polska
(Krakow, Poland).

Chromium(l1l)  acetylacetonate,!  octa(3-aminopropyl)silsesquioxane  hydrochloride,*
compound 1,2 2'5'-dimethyl-[1,14',1"-terphenyl]-4,4"-dicarbaldehyde,® 1,3,5-tris(hydroxy-
methyl)benzene,* 1,3,5-benzenetricarbaldehyde,* 2,4,6-trihydroxybenzene-1,3,5-
tricarbaldehyde®® and 1,3,5-tris(4-formylphenyl)benzene,” were prepared by following the
described procedure.

Characterization methods

'H NMR and C NMR spectra in solutions were recorded using a Bruker Avance 500
spectrometer equipped with broadband inverse gradient probe heads. Spectra were referred to
the residual solvent signals ((CD3)2SO, 2.50; CDCls, 7.26; (*3CH3)2S0, 39.52; 3CDCls, 77.16
ppm) as an internal reference. For NMR sample preparation, a PSIF sample was dissolved in a
few drops of D>SO4 by sonication. The obtained solution was then mixed with DMSO-ds and
used for NMR measurement. 2°Si NMR spectra in solution were recorded on a Bruker AMX-
300 spectrometer using Wilmad PTFE-FEP 5 mm tube liners. Cr(acac); was added at a
concentration of ~10~2 mol/L as a shiftless relaxation agent. Chemical shifts were referenced to
TMS. BC cross-polarization, magic angle spinning (CP-MAS) nuclear magnetic resonance
measurements were carried out on a Bruker AMX-300 spectrometer using a standard CP-MAS
probe and 4 mm rotor with recycle delay for 10 s or a Bruker Avance 111 HD 600 MHz with 1.3
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mm rotor with recycle delay for 5s. All spectra were recorded at room temperature and
referenced using adamantane peak at 38.5 ppm relative to TMS (run separately). 2°Si and *N
CP-MAS NMR spectra were measured on a Bruker Avance Il1 HD 600 MHz spectrometer
using a 1.3 mm rotor with recycle delay for 5 s. Spectra were recorded at room temperature and
referenced using trimethylsilylpropanoic acid (1.50 ppm relative to TMS) or glycine
(33.40 ppm relative to liquid NHs). The operating frequency was 8.5 kHz. The number of scans
varied from 560 to 10000 depending on the compound. Infrared spectra were recorded at room
temperature using a Nicolet iS50 FT-IR (Thermo Scientific). The DRIFTS spectra were
measured using a Praying Mantis DRIFTS accessory. The spectra of samples are in the 400 —
4000 cm™! range. The spectra are averaging from 128 scans and include atmospheric correction.
The spectral resolution was 4 cm™!. High resolution and accurate mass spectra were obtained
using a Bruker microTOF-Q spectrometer equipped with an ESI source. Thermogravimetric
and differential thermal analyses (simultaneous TG-DTA) were recorded on a Setaram
SETSYS 16/18 instrument. Samples for thermogravimetric characterization were placed in
alumina crucibles in synthetic air (O2:N2. = 40:60) or nitrogen atmosphere (flow rate:
1xdm3xh™!) at heating rate 10 Kxmin™. For determination energy of released I, different
heating rates were applied (5, 10, 20 Kxmin) and studied between 30 and 1000 °C. Preparative
separations were performed on a Biichi Sepacore chromatography system. Flash
chromatography separations were performed on silica gel grade 60, 40-60 um mesh. SEM
images were collected on a Hitachi S-3400N-11 variable-pressure scanning electron microscope.
Samples were sputter-coated with 7 nm Au to facilitate viewing by SEM. Energy dispersive X-
ray spectra (EDS) were obtained using a EDS Thermo Scientific Ultra Dry system. The skeletal
density was tested by the AccuPyc Il 1340 helium pycnometer. All gas sorption isotherms were
measured on a Micromeritics ASAP 2020. Prior to the measurements, the samples were
degassed at 30 °C for 2 h. N; sorption measurements were performed at 77 K using a liquid N>
bath, for CO, measurements chilled water-ethylene glycol bath was used for temperature

control.
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Section 2. Synthesis of prolinkers and PSIFs

Synthesis of octa(3-aminopropyl)silsesquioxane hydrochloride

LO o) 0
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Scheme S1. Synthesis of octa(3-aminopropyl)silsesquioxane hydrochloride.

This compound was synthesized according to previously reported procedure.t

IH NMR (500 MHz, DMSO-ds, 300 K): & 8.23 (s, 24H, NHs"), 2.79 (t, 3Jun = 7.9 Hz, 16H,
CH2NH3z"), 1.74 (m, 16H, SiCH2CH2CH;NH3"), 0.75 (t, 3Jun = 8.6 Hz, 16H, SiCH2). *C{‘H}
NMR (126 MHz, DMSO-ds, 300 K): & 41.3 (s, SiCH2CH2CH2NHs*), 20.9 (s,
SiCH2CH2CH2NH3"), 8.7 (SiCH2CH2CH2NHs"). #Si{*H} NMR (DMSO-ds, 59.6 MHz, 300
K): 8 —66.5. HRMS (ESI+, TOF, MeOH), m/z: 881.2887 [M + H — 8HCI]* (calcd 881.2871),
441.1480 [M + 2H — 8HC1]?* (calcd 441.1472), 294.4340 [M + 3H — 8HCI]** (calcd 294.4339).
Synthesis of 2',5'-dimethyl-[1,1":4",1"'-terphenyl]-4,4"-dicarbaldehyde

/O

Br THF, H,0,K,CO5. O
N Pd(PPh;),Cl,, 60°C _ \\
75% o \
(@)

Br

B
HO” “OH

Scheme S2. Synthesis of 2',5'-dimethyl-[1,1":4',1"-terphenyl]-4,4"-dicarbaldehyde.

This compound was synthesized according to a previously reported procedures with some
modifications.®>  1,4-Dibromo-2,5-dimethylbenzene (2.00 g, 7.58 mmol) and 4-
formylphenylboronic acid (2.39 g, 15.9 mmol, 2.1 eq) were dissolved in 200 mL of
tetrahydrofuran. Aqueous solution of potassium carbonate (8 mL, 2.0 M) was added into the
solution under nitrogen atmosphere. The resulting suspension was subjected to three freeze-
pump-thaw cycles. After the addition of bis(triphenylphosphine)palladium(ll) dichloride (0.266
g, 0.379 mmol, 0.05 eq), the mixture was refluxed for 24 h. After cooling to room temperature,
the mixture was extracted twice with dichloromethane (2 x 100 mL). The obtained organic layer
was collected and dried with anhydrous sodium sulfate. The crude product was purified by

column chromatography on silica gel (hexane/CH>Cl, = 1/1) to give the expected product in a
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75% yield (1.80 g, 5.73 mmol) as a white solid. *H NMR (500 MHz, CDCls, 300 K): & 10.08
(s, 2H), 7.96 (d, 4H), 7.55 (d, 4H), 7.18 (s, 2H), 2.30 (s, 6H); *C{*H} NMR (126 MHz, CDCls,
300 K): 6 192.0, 147.9, 140.3, 135.2, 132.8, 131.9, 130.0, 129.8, 20.0.

Synthesis of 1,3,5-benzenetricarbaldehyde

HO @) H
PCC, celite
DCM, ether
—_—
62%
@) H
OH (0] H 0]

H

Scheme S3. Synthesis of 1,3,5-benzenetricarbaldehyde.

This compound was synthesized according to a previously reported procedure,* starting from
0.99 g (5.9 mmol) of 1,3,5-tris(hydroxymethyl)benzene. Yield 0.602 g (62%). *H NMR (500
MHz, CDCl3, 300 K): § 10.21 (s, 3H, CHO), 8.67 (s, 3H, Ar2,4,6-H). *C{*H} NMR (126 MHz,
CDCl3, 300 K): 8 191.0 (CHO), 137.9 (Ar135-C), 135.6 (Ar2.46-C).

Synthesis of 2,4,6-trihydroxybenzene-1,3,5-tricarbaldehyde

H (0]
HO OH
OH
1. HMTA, TFA, 100°C, 2.5h _
2.2M HCI, 100°C, 1h -
14% (0) (0]
OH
H OH H

Scheme S4. Synthesis of 2,4,6-trihydroxybenzene-1,3,5-tricarbaldehyde.

This compound was synthesized according to a previously reported procedure,* starting from
6.0 g (49 mmol) of 1,3,5-benzenetriol. Yield 1.48 g (14%). *H NMR (500 MHz, CDCls, 300
K): & 14.10 (s, 3H, —OH), 10.14 (s, 3H, ~CHO), ¥C{*H} NMR (126 MHz, CDCl3, 300 K): &
192.2,173.7, 103.0.

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

Br ‘

THF, H,0, K,CO; Pd(PPh;),Cl,
reflux, 24h -
80%
Br Br
H O O H
(0] (0]

Scheme S5. Synthesis of 1,3,5-tris(4-formylphenyl)benzene.
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This compound was synthesized according to a previously reported procedures with some
modifications.” 1,3,5-tribromobenzene (1.00 g, 3.18 mmol) and 4-formylphenylboronic acid
(1.45 g, 9.69 mmol, 3.05 eq) were dissolved in 100 mL of tetrahydrofuran. Aqueous solution
of potassium carbonate (5.0 mL, 2.0 M) was added to the solution under nitrogen atmosphere.
The resulting suspension was subjected to the freeze-pump-thaw cycles. After the addition of
bis(triphenylphosphine)palladium(I1) dichloride (0.301 g, 0.429 mmol, 0.135 eq), the mixture
was refluxed for 24 h. After cooling to room temperature, the mixture was extracted twice with
dichloromethane (2 x 100 mL). The obtained organic layer was collected and dried with
anhydrous sodium sulfate. After that, the solvent was removed under reduced pressure. The
crude product was then dissolved in DCM and run through a plug of silica. The solvent was
next evaporated and the resulting solid was recrystallized from MeCN. Yield 80% (1.00 g, 2.56
mmol). *H NMR (500 MHz, CDClIs, 300 K): § 10.10 (s, 3H), 8.02 (d, 6H), 7.91 (s, 3H), 7.86
(d, 6H), *C{*H} NMR (126 MHz, CDCl3, 300 K): & 191.8, 146.4, 141.7, 135.9, 130.5, 128.1,
126.6.

Synthesis of PSIF-1

A 20 mL pyrex vial was charged with octa(3-aminopropyl)silsesquioxane hydrochloride (0.200
g, 0.170 mmol), 1,4-phthalaldehyde (0.091 g, 0.682 mmol, 4 eq), dimethyl sulfoxide (10 mL)
and triethylamine (0.190 mL, 1.364 mmol), the mixture was sonicated for 2 minutes. The vial
was placed in an oven at 60 °C for 1 h. After the reaction a white sol was formed.

Synthesis of PSIF-2

A 20 mL pyrex vial was charged with octa(3-aminopropyl)silsesquioxane hydrochloride (0.200
g, 0.170 mmol), 2'5'-dimethyl-[1,1:4',1"-terphenyl]-4,4"-dicarbaldehyde (0.214 g, 0.682
mmol, 4 eq), dimethyl sulfoxide (10 mL) and triethylamine (0.190 mL, 1.364 mmol), the
mixture was sonicated for 2 minutes. The vial was placed in an oven at 60 °C for 12 h. After
the reaction a white sol was formed.

Synthesis of PSIF-3

A 20 mL pyrex vial was charged with octa(3-aminopropyl)silsesquioxane hydrochloride (0.200
g, 0.170 mmol), 1,3,5-benzenetricarbaldehyde (0.074 g, 0.454 mmol, 2.67 eq), dimethyl
sulfoxide (10 mL) and triethylamine (0.190 mL, 1.364 mmol), the mixture was sonicated for 2
minutes. The vial was placed in an oven at 60 °C for 2 h. After the reaction white a sol was

formed.



Synthesis of PSIF-4

A 20 mL pyrex vial was charged with octa(3-aminopropyl)silsesquioxane hydrochloride (0.200
g, 0.170 mmol), 2,4,6-trihydroxybenzene-1,3,5-tricarbaldehyde (0.074 g, 0.454 mmol, 2.67 eq),
dimethyl sulfoxide (10 mL) and triethylamine (0.190 mL, 1.364 mmol), the mixture was
sonicated for 2 minutes. The vial was placed in an oven at 60 °C for 12 h. After the reaction a
white sol was formed.

Synthesis of PSIF-5

A 20 mL pyrex vial was charged with octa(3-aminopropyl)silsesquioxane hydrochloride (0.200
g, 0.170 mmol), 1,3,5- tris(4-formylphenyl)benzene (0.177 g, 0.454 mmol, 2.67 eq), dimethyl
sulfoxide (10 mL) and triethylamine (0.190 mL, 1.364 mmol), the mixture was sonicated for 2
minutes. The vial was placed in an oven at 60 °C for 12 h. After the reaction a white sol was

formed.

Section 3. Structural characterization of PSIFs

1. Solubility tests
Typically 1-5 mg of activated PSIF was placed in a 25 ml round bottom flask containing 5 ml
of tested solvent (benzene, chlorobenzene, chloroform, cyclohexane, dimethyl sulfoxide,
ethanol, hexane, mesitylene, tetrahydrofuran and toluene). The suspension was refluxed for 24
h. After cooling to room temperature, suspensions were separated by centrifugation. Next, the
supernatant was evaporated to dryness. All samples did not show any measureable solubility in

tested solvents.

2. Photographs.

Figure S1. Photographic images of PSIF-1 gel a) after reaction; b) after Soxhlet extraction with

ethanol.



Figure S2. Photography of activated PSIF-1: a) supercritical carbon dioxide dried (PSIF-1a),
b) freeze-dried (PSIF-1b), c) thermally activated (PSIF-1c).

3. NMR spectral characterization of PSIFs in solution and solid state
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Figure S3. *C CP-MAS NMR spectra of OAS-POSS-NHsCI (bottom), 1,4-phthalaldehyde
(middle), and PSIF-1a (top).
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Figure S4. 2°Si CP-MAS NMR spectrum of PSIF-1a.
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Figure S5. *H NMR spectrum of PSIF-1a in DMSO-ds/D2SO4 mixture.
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Figure S6. *C NMR spectrum of PSIF-1a in DMSO-ds/D>SO4 mixture.
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Figure S7. 2°Si NMR spectrum of PSIF-1a in DMSO-ds/D2SO4 mixture.
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Figure S8. 13C CP-MAS NMR spectrum of PSIF-2a. Asterisks designate spinning side bands.
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Figure S9. *H NMR spectrum of PSIF-2a in DMSO-de/D2SO4 mixture.
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Figure S10. 3C NMR spectrum of PSIF-2a in DMSO-ds/D>SO4 mixture.
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Figure S11. 2°Si NMR spectrum of PSIF-2a in DMSO-ds/D2SO4 mixture.
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Figure S12. 13C CP-MAS NMR spectrum of PSIF-3a.
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Figure S13. *H NMR spectrum of PSIF-3a in DMSO-des/D2SO4 mixture.
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Figure S14. 13C NMR spectrum of PSIF-3a in DMSO-ds/D2S04 mixture.
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Figure S15. 2°Si NMR spectrum of PSIF-3a in DMSO-ds/D2SO4 mixture.
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Figure S16. 3C CP-MAS NMR spectrum of PSIF-4a.
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Figure S17. >N CP-MAS NMR spectrum of PSIF-4a.
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Figure S18. 13C CP-MAS NMR spectrum of PSIF-5a. Asterisks designate spinning side bands.
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Figure S19. *H NMR spectrum of PSIF-5a in DMSO-ds/D2SO4 mixture.
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Figure S20. 3C NMR spectrum of PSIF-5a in DMSO-ds/D>SO4 mixture.
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Figure S21. 2°Si NMR spectrum of PSIF-5a in DMSO-ds/D2SO4 mixture.
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4. SEM images and EDS analysis

Figure S22. SEM images of the PSIFs: (a) PSIF-1a; (b) PSIF-2a; (c) PSIF-3a; (d) PSIF-4a;
(e, ) PSIF-5a.

Figure S23. SEM images of the I.@PSIF-1a.
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Figure S24. EDS spectrum of the I.@PSIF-1a.
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5. Adsorption of N2 and BET surface area calculations

The Brunauer-Emmett-Teller (BET) method was utilized to calculate the specific surface areas.
By using the non-local density functional theory (DFT) model, the pore size distribution (PSD)

curve was derived from the sorption data.

Table S1. BET parameters for PSIF-1a.

Parameter Value
C 48.5
Qm[cm®g STP] 73.4
BET [m?/g] 320
0.0030 - ®  PS|F-l1a

0.0025

0.0020

0.0015

U[Q(py/p-1)]

0.0010

0.0005

linear fit

Plot
Intercept

Slope
R-Square(COD)

PSIF-1a
2.80546E-4 + 7.93641E-6
0.01334 + 6.95417E-5

0.9997

p/p,

T T T T T T T T T 1
0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.22

Figure S25. BET plot and fitting parameters for PSIF-1a.
Table S2. BET parameters for PSIF-2a.

Parameter Value
C 58.3
Qm[cm®/g STP]  60.2
BET [m?/g] 262
0.0045 4 = PSIF-2a

0.0040 +

0.0035 +

5 0.0030

1Q(py/p-1)]

0.0020 +

0.0015 +

0.0010 +

0.0025

linear fit

Plot
Intercept

Slope
R-Square(COD)

PSIF-2a
2.84983E-4 + 7.77754E-6
0.01633 £ 5.63211E-5

0.99988

T T T T T T T T T T T T
0.04 0.06 0.08 0.10 0.12 0.14 0.16 0.18 0.20 0.22 0.24 0.26

p/p,

Figure S26. BET plot and fitting parameters for PSIF-2a.
Table S3. BET parameters for PSIF-3a.

Parameter Value

C 70.0

Qm[cm®g STP]  108.7
BET [m?/g] 473
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Figure S27. BET plot and fitting parameters for PSIF-3a.
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Table S4. BET parameters for PSIF-4a.
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Parameter

Value

C

Qm [cm®g STP]

BET [m?/g]
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209.6
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Figure S28. BET plot and fitting parameters for PSIF-4a.
Table S5. BET parameters for PSIF-5a.

Parameter

Value

C

Qm [cm®g STP]

BET [m?/g]

120.7
131.8
574

0.0015 A

0.0010

U[Q(py/p-1)]

0.0005

= PSIF-5a
linear fit

Plot
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Slope
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PSIF-5a
6.28271E-5 + 2.0123E-6
0.00752 + 2.00628E-5

0.99992

0.0000
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Figure S29. BET plot and fitting parameters for PSIF-5a.
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Figure S30. DFT incremental pore volume distribution for PSIFs.

6. Adsorption of CO2 and isosteric heats of CO2 adsorption (Qst)
The CO; adsorption experiments were carried out at 263, 273, 283 and 293 K up to 1.0 bar. The
isosteric heats of adsorption (Qst) were calculated by fitting the CO» adsorption isotherms using
the single-site (PS1F-1a) or dual-site (PSIF-2a—5a) Langmuir model and Clausius — Clapeyron
equation.® The CO isotherms for PSIF samples show Langmuir type behavior. Isotherms were
measured for these samples at four temperatures (263, 273, 283 and 293 K) and they were

subsequently fit with the dual-site Langmuir model, according to eq 1:8

Qsat,AXbaXp qsat,BXbpXp (1)

=qa+qp =
9=9474s 1+baxp 1+bgxp

where g is the total gravimetric uptake of CO. (mmol/g) at pressure p; Qsati and bi are saturation
loading and Langmuir affinity parameter for site i, respectively.

The temperature dependences of the two Langmuir constants ba and bg are described by egs 2
and 3:

by = bao X exp (%) (2)

E
bp = bpy X exp (ﬁ) 3
where Ea, Eg are heats of adsorption for site A and B, bao and bgo are the pre-exponential

parameters and R is the gas constant.
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Figure S31. CO; isotherms for PSIF-1a.

Table S6. Single-site Langmuir parameters for adsorption of CO. in PSIF-la. These
parameters were determined by fitting adsorption isotherms for temperatures ranging from 273
K to 293 K.

Parameter Value
Osat,A 1.39 mol/kg
bao 1.34x108 Pa’t
Ea 24.7 kJ/mol

Osate = 0; bgo=0; Ee =0
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Figure S32. CO; isotherms for PSIF-2a.

Table S7. Dual-site Langmuir parameters for adsorption of COz in PSIF-2a. These parameters
were determined by fitting adsorption isotherms for temperatures ranging from 263 K to 293
K.

Parameter Value
Osat,A 0.213 mol/kg

(sat,B 2.62 moI/kg
bao 7.49x10° Pat

Ea 29.8 kJ/mol
bso 8.81x107° Pat
Es 22.2 kJ/mol
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Figure S33. CO; isotherms for PSIF-3a.

Table S8. Dual-site Langmuir parameters for adsorption of CO> in PSIF-3a. These parameters
were determined by fitting adsorption isotherms for temperatures ranging from 263 K to 293
K.

Parameter Value
Osat,A 0.13 mol/kg
Osat,B 2.36 mol/kg

bao 1.78x10° Pa!
Ea 37.5 kJ/mol
beo 3.33x108 Pa?t
Es 21.9 kJ/mol
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Figure S34. CO; isotherms for PSIF-4a.
Table S9. Dual-site Langmuir parameters for adsorption of COz in PSIF-4a. These parameters

were determined by fitting adsorption isotherms for temperatures ranging from 263 K to 293
K.

Parameter Value
Osat,A 0.48 moI/kg

(sat,B 1.85 moI/kg

bao 1.37x10® Pa!
Ea 31.9 kJ/mol
bgo 6.4110° Pa
Es 26.2 kJ/mol
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Figure S35. CO; isotherms for PSIF-5a.

Table S10. Dual-site Langmuir parameters for adsorption of COz in PSIF-5a. These parameters
were determined by fitting adsorption isotherms for temperatures ranging from 263 K to 293

K.

Parameter Value
Osat,A 0.16 mol/kg
Osat,B 2.61 mol/kg

bao 3.11x101%pat
Ea 42.0 kJ/mol
beo 1.90x108 pa’
Es 23.5 kJ/mol
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Section 4. 12 Adsorption kinetic studies

The kinetic data was analyzed using pseudo-first-order and pseudo-second-order models. The
pseudo-first-order model was given by Lagergren (eq 4):°

k
In(q. — q¢) =Inq, — (==

2.303)t (4)

Where q.(9/g) is the amount of 1> adsorbed at time t, g, is the adsorption capacity at equilibrium

(9/9), k, is the pseudo-first-order rate constant (hl), and t is the adsorption time (h). The value

of the adsorption rate constant, k,, was determined from the plot of In(q, — q;) versus t.

The pseudo-second-order model is expressed as the following linear equation (eq 5):
=t 5)

ac  kaxq%  qe

where k, is the pseudo-second-order rate constant (gxg*xmin™). The value of k, and g, can
be determined by the plot of t/q; versus t.

Table S11. Calculated parameters of pseudo-first-order and pseudo-second-order kinetic model
of iodine uptake of PSIF as a function of time at 75 °C and ambient pressure.

Pseudo-second-order kinetic

Pseudo-first-order kinetic model model

Geexo [2¥€™]®  Qecarc [gxg™]" ke [h'] R? Qecalc [g¥g]® ka2 [gxg™xh] R?
PSIF-1a 4.851 472740060  1.144+0.091 0.9922 4.904 +0.006 0.4579 +0.0066 0.9999
PSIF-2a 3.460 3.2834+0.067 0.5036+0.0499  0.9852 3.561+£0.009 0.1983 +0.0035 0.9999
PSIF-3a 4.110 415440068 02651 +£0.0185  0.9997 4.656+0.216 0.0765 +0.0206  0.9941
PSIF-4a 2.440 2.323+£0.057 0.7451+0.0960  0.9747 2.469+0.021 04621 +0.0323 0.9999
PSIF-5a 3.014 29540029  1.541+0.114 0.9953 3.032+0.010 122240061  0.9999

& Equilibrium adsorption capacity from experiment.

b Equilibrium adsorption capacity calculated to kinetic models.

600

500

Adsorbent Capacity (%)

Cycle Number

400
300
200
100
0

1 2 3 4 5

Figure S36. Recyclability of PSIF-1a for I capture. A sample with initial 1> uptake of 485%wt
was used for the recycling test.
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Table S12. lodine uptake properties of porous materials.

Adsorbent lodine capacity (mgl2/g)  References
1 PSIF-1 4851 This work
2 SIOC-COF-7 4810 10
3 TTPB 4430 11
4 PSIF-3 4110 This work
5 POP-2 3820 12
6 PSIF-2 3460 This work
7 HCMP-3(reduced) 3360 13
8 CalP4-Li 3120 14
9 PSIF-5 3014 This work
10 AzoPPN 2900 15
11 BDP-CPP-1 2830 16
12 PAF-24 2760 17
13 PAF-23 2710 17
14 PAF-25 2600 17
15 PSIF-4 2440 This work
16 azo-Trip 2380 18
17 NiMoS chalcogels 2250 19
18 CMPN-3 2080 20
19 NiP-CMP 2020 21
20 PAF-1 1860 22
21 NTP 1800 23
22 Cu-BTC 1750 24
23 JUC-Z2 1440 22
24 UiO-66-PYDC 1250 25
25 ZIF-8 1200 26
26 CC3 364 27
27 Activated carbon 300 23
28  Ag@Zeolite Mordenites 275 28
29 Ag@Mon-POF 250 29
30 NOP-54 202 30
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Figure S37. DRIFT spectra of PSIF-1a before (a) and after exposure to I, vapors during:

15 min (b); 1h (c); 15 h (d).
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Section 5. 12 desorption kinetic studies

1. TGA studies of PSIFs and 1.@PSIF
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Figure S38. TGA trace of PSIF-2a and 1.@PSIF-2a.
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Figure S39. TGA trace of PSIF-3a and I.@PSIF-3a.
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Figure S40. TGA trace of PSIF-4a and I.@PSIF-4a.
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Figure S41. TGA trace of PSIF-5a and I.@PSIF-5a.
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2. Calculations of apparent activation energy of I2 desorption

Delineation of Eaa was performed using the Kissinger method (eq 6):!
In (ﬁ) = % + const (6)

2
Tm m

where £ is the heating rate, Tr is the temperature of iodine release.

100
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Figure S42. TGA profiles for I.@PSIF-1a obtained at different heating rates.
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Figure S43. DTG curves for I.@PSIF-1a obtained at different heating rates: a) 5 K/min, b) 10
K/min and c) 20 K/min.

9.0
1 a) = experimental -94 b) = experimental
9.2+ linear fit linear fit
T -96 T Eguation y=a+bx
Equation yatbx Intercept 11.55720 £ 0 44304
‘94 b Intercept 1229156 ¢ 0 66484
] N vl | ITY
9.6 =
L 1 <L -10.04
g 98- i~
=4 € -10.21
-10.0
1 -10.4 -
-10.2
-10.6
-10.4
1 -10.8 -
-10.6 T T T T T T T T 1 T T
230 232 234 236 238 240 242 244 246 1.95 2.00 2.05 2.10
1000/T, [1/K] 1000/T , [1/K]

Figure S44. Plot of In(p/Tm?) versus 10%/Tm used to calculate Eaa by Kissinger method a) first
step; b) second step.
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