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1. NMR Spectroscopic Characterization
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Figure S1. Stacked *H-NMR spectra of 1-2PFs (top), polyhydrazone 3-n2PFs (middle), and
dihydrazide 2 (bottom) in DMSO-ds at 298 K.
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Figure S2. 3C-NMR spectrum of polyhydrazone 3-n2PFg in DMSO-ds at 298 K.
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Figure S3. COSY spectrum of polyhydrazone 3-n2PFs in DMSO-ds at 298 K.
a B de
\ LM_ML
I N
5
¥\
f E‘Qf 2d o 6
SN o} '
I /\::Q\?N'N h
_ANsC H 7
s UG .
h ’ . &J' i 8
C o @ o
B ! » )
a & o

~10
F11

9— ‘ ;o 12

13
13 12 11 10 9 8 7 6 50

Figure S4. ROESY spectrum of polyhydrazone 3-n2PFs in DMSO-de at 298 K.
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Figure S5. HSQC spectrum of polyhydrazone 3-n2PFs in DMSO-ds at 298 K.
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Figure S6. HMBC spectrum of polyhydrazone 3-n2PFsin DMSO-de at 298 K.
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Figure S7. HMBC (zoomed) spectrum of polyhydrazone 3-n2PFs in DMSO-ds at 298 K.

Table S1. 2D-NMR Correlations Measured for 3:-n2PFg

Spectra Correlations
1H-1H COSY He-Hg, Ho-Hp
!H-'H ROESY He-Hs, Ho-Hs, Ho-He, He-Ha, Hg-Hn, Hg-Hc, Ho-Hg,
HMBC He-Cr (3J), Ha-Cs (3J), H-Ce (3J), Hi-Cy (3J), H-Cx (3J), Hg-Cc (3J), Hq-Ci (2J),

Hq-Cg (3J), Hp-Cp (1), He-Cq (3J), Ha-Cq (1), He-Ce (1J), He-Ci (3J), Ha-Ci (),

Hi-Cj (2J), He-Ci (3J), Hp-Co (3J), Ho-Cp (3J), Hp-Cin (), Ha-Ci (3J), Ha-Cc (3J)

HSQC Ho-Co, Hp-Cp, He-Ce, Ha-Co, He-Ce, H-Cs, Hp-Ch,
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2. Molecular Recognition of Dialdehyde 1-2Br with Molecular Templates
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Figure S8. Stacked *H-NMR spectra of 1-2Br (top), 1:1 equivalent mixture of 1.2Br and 4
(middle), and template 4 (bottom) in D20 at 298 K at 5x10=3 M.
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Figure S9. Stacked *H-NMR spectra of 1-2Br (top), 1:1 equivalent mixture of 1-2Br and 5
(middle), and template 5 (bottom) in D20 at 298 K at 5x10~2 M.
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Figure S10. Stacked *H-NMR spectra of 1-2Br (top), 1:1 equivalent mixture of 1-2Br and 6
(middle), and template 6 (bottom) in D20 at 298 K at 5x10~2 M.
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Figure S11. Stacked *H-NMR spectra of 1-2Br (top), 1:1 equivalent mixture of 1.2Br and 7
(middle), and template 7 (bottom) in D20 at 298 K at 5x10~2 M.
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3. GPC Data of polymer-nPFs
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Figure S12. GPC analysis of 3-n2PFs.
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Figure S13. GPC analysis of 3:n2PFe prepared by templation with 4.
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Figure S14. GPC analysis of 3-n2PFg prepared by templation with 5.
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Figure S15. GPC analysis of 3-n2PFe prepared by templation with 6.
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Figure S16. GPC analysis of 3-n2PFg prepared by templation with 7.

4. IR spectra of aerogels.
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Figure S17. Stacked IR spectra of aerogel 3-n2Br (top) and its precursors dihydrazide 2
(middle) and 1-2Br (bottom).
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Figure S18. IR spectrum of aerogel 3-n2Br24
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Figure S19. IR spectrum of aerogel 3-n2Br O5.
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Figure S20. IR spectrum of aerogel 3-n2Br D6.
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Figure S21. IR spectrum of aerogel 3-n2Br 27
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6. Competitive Hydrogen Bonding Urea Tests
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Figure S22. Competitive hydrogen bonding urea tests performed on (a) 3-n2Br, (b) 3-n2Br>
4, (c) 3-n2Br D5, (d) 3:-n2Br 26, and (e) 3-n2Br D7-based hydrogels.



7. Rheological Properties of Untemplated and Templated Hydrogels.

7.1 Oscillatory Amplitude Stress Plots
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Figure S23. Oscillatory amplitude stress plots measured at a constant frequency of 1 Hz of the
(@) untemplated and (b-e) templated hydrogels of 3-n2Br prepared using a monomer
concentration of 4 mM.
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Figure S24. Oscillatory amplitude stress plots measured at a constant frequency of 1 Hz of the
(@) untemplated and (b-e) templated hydrogels of 3-n2Br prepared using a monomer
concentration of 6 mM.
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Figure S25. Oscillatory amplitude stress plots measured at a constant frequency of 1 Hz of the
(@) untemplated and (b-e) templated hydrogels of 3-n2Br prepared using a monomer
concentration of 8 mM.
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Figure S26. Oscillatory amplitude stress plots measured at a constant frequency of 1 Hz of the
(@) untemplated and (b-e) templated hydrogels of 3-n2Br prepared using a monomer
concentration of 10 mM.

S17



7.2 Oscillation Frequency Sweep Plots
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Figure S27. Oscillation frequency sweep plots of the (a) untemplated and (b-e) templated
hydrogels of 3-n2Br prepared using a monomer concentration of 4 mM.
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Figure S28. Oscillation frequency sweep plots of the (a) untemplated and (b-e) templated
hydrogels of 3-n2Br prepared using a monomer concentration of 6 mM.
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Figure S29. Oscillation frequency sweep plots of the (a) untemplated and (b-e) templated
hydrogels of 3-n2Br prepared using a monomer concentration of 8 mM.
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Figure S30. Oscillation frequency sweep plots of the (a) untemplated and (b-e) templated
hydrogels of 3-n2Br prepared using a monomer concentration of 10 mM.
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7.3 Viscosity versus Shear Rate Profile Plots
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Figure S31. Viscosity versus shear rate profile plots of the (a) untemplated and (b-e) templated
hydrogels of 3-n2Br prepared using a monomer concentration of 4 mM.
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Figure S32. Viscosity versus shear rate profile plots of the (a) untemplated and (b-e) templated
hydrogels of 3-n2Br prepared using a monomer concentration of 6 mM.
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Figure S33. Viscosity versus shear rate profile plots of the (a) untemplated and (b-e) templated
hydrogels of 3-n2Br prepared using a monomer concentration of 8 mM.
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Figure S34. Viscosity versus shear rate profile plots of the (a) untemplated and (b-e) templated
hydrogels of 3-n2Br prepared using a monomer concentration of 10 mM.
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7.4 Thixotropic Flow Hysteresis Plots
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Figure S35: Thixotropic flow hysteresis curves of the (a) untemplated and (b-e) templated
hydrogels of 3-n2Br prepared using monomer concentrations of 4, 6, 8, and 10 mM.
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Table S2. Rheological Yield Point (Ty), Flow Point (T, Viscosity, and
Relative Thixotropic Area (Sr) Measured for 3-n2Br-based hydrogels in
the Absence and Presence of Molecular Templates at 298 K

orotocol? T, T Viscosityd S
(Pa) (Pa) (mPa-s) (%)

4 mM
No Template 1.42 3.31 710 13.3
Template 4 0.63 4.99 5468 2.6
Template 5 0.33 4.63 5824 6.5
Template 6 1.78 3.71 2644 2.1
Template 7 0.18 3.70 4921 11.2

6 mM
No Template 1.09 6.99 1527 12.7
Template 4 1.35 8.49 10797 1.6
Template 5 1.77 8.34 6846 6.9
Template 6 1.80 6.01 7188 4.4
Template 7 1.16 6.44 3189 11.5

8 mM
No Template 1.09 6.31 1744 13.2
Template 4 3.58 13.27 19906 2.8
Template 5 6.83 12.87 16025 7.0
Template 6 6.63 16.03 23031 4.1
Template 7 2.77 10.21 6101 8.3

10 mM

No Template 1.96 9.26 4901 17.9
Template 4 6.89 15.02 30380 4.7
Template 5 10.19 21.33 40000 8.0
Template 6 11.30 21.34 39940 6.9
Template 7 5.85 11.22 9117 7.4

aConcentrations refer to the starting monomer concentration with a
template equivalent of 1:1 per bipyridinium unit. Yield point is defined
as 5% deviation in G’ from the linear viscoelastic region in accordance
with the standards of the International Organization for Standardization
(1ISO 6721-10). °Flow point is defined as the crossover point where
G’=G”. YViscosity at 1 Hz obtained from oscillation frequency sweep
experiments. ¢Obtained from thixotropic flow hysteresis curves
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8 Multi-Point BET Plots and N2 Adsorption Isotherms at 77 K
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Figure S36: Multi-Point BET plot and N2 adsorption isotherm of aerogel 3-n2Br at 77 K
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Figure S37: Multi-Point BET plot and N2 adsorption isotherm of aerogel 3-n2Br>4 at 77 K
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Figure S38: Multi-Point BET plot and N2 adsorption isotherm of aerogel 3-n2Br25 at 77 K
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Figure S39: Multi-Point BET plot and N2 adsorption isotherm of aerogel 3-n2Br2>6 at 77 K
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Figure S40: Multi-Point BET plot and N2 adsorption isotherm of aerogel 3-n2Br>7 at 77 K



9. XPS Analysis of lodine-Loaded Aerogels
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Figure S41: XPS analysis of iodine-loaded aerogel 3-n2Br
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Figure S42: XPS analysis of iodine-loaded aerogel 3-n2Br >4
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Figure S43: XPS analysis of iodine-loaded aerogel 3-n2BrO5.
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Figure S44: XPS analysis of iodine-loaded aerogel 3-n2Br 26.
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Figure S45: XPS analysis of iodine-loaded aerogel 3-n2Br 7.
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10. Time-Dependent Removal Efficiency of lodine in Cyclohexane
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Figure S46: Kinetic analysis and visual detection of iodine removal in cyclohexane solution
of 12 (300 mg/mL) of 5 mg of aerogels a-e 3-n2Br, 3-n2Br 24, 3-n2Br 25, 3-n2Br 26, 3-n2Br
D7, respectively. f. Visual detection of iodine removal from cyclohexane solution of I. of
aerogels.



11. Comparison of lodine Capture with Reported Materials

Table S3: Comparison of Uptake of Gaseous or Dissolved lodine with

Reported Materials

72 h (Cyclohexane)

Sample lodine Sorption Method Time taken for 12 Temperature lodine Uptake Reference
Adsorption (K) (Wt%)
(% removal)
70 h (Vapor) 200 This Work
3.:n2Br Vapor adsorption/Cyclohexane 293
48 h (Cyclohexane) 87
70 h (Vapor) 210 This Work
3.:n2Bro4 Vapor adsorption/Cyclohexane 293
48 h (Cyclohexane) 91
70h (Vapor) 363 This Work
3:n2Br>O5 Vapor adsorption/Cyclohexane 293
48 h (Cyclohexane) 97
70 h (Vapor) 343 This Work
3-n2Bro6 Vapor adsorption/Cyclohexane 293
48 h (Cyclohexane) 82
70 h (Vapor) 296 This Work
3-n2Bro7 Vapor adsorption/Cyclohexane 293
48 h (Cyclohexane) 79
PAF-1 Fixed vapor pressure 10 h (In n-hexane) 333 74.2 1
JucC-22 Vacuum swing adsorption 10 h (in n-hexane) 298 59.0 1
JUC-Z2 Fixed vapor pressure 10 h (in n-hexane) 333 80.4 1
{[Zn3(DLlac)2(pybz2)]- 90 min (Vapor) - 82.6 2
Vapor adsorption/Cyclohexane
2.5DMF}n 48 h (Cyclohexane)
48 h (Vapor) 348 271 3
PAF-23 Vapor adsorption/Cyclohexane
72 h (Cyclohexane)
48 h (Vapor) 348 276 3
PAF-24 Vapor adsorption/Cyclohexane
72 h (Cyclohexane)
48 h (Vapor) 348 260 3
PAF-25 Vapor adsorption/Cyclohexane




48 h (Vapor) 350 233 4
Azo-Trip Vapor adsorption/Cyclohexane
36 h (Cyclohexane
48 h (Vapor) 350 202 5
NiP-CMP Vapor adsorption/Cyclohexane
24 h (Cyclohexane)
[M05S13] Vapor adsorption 24 h 333 100 6
ShsSn3S1,, ZN,SnSe, and 48h 348 225 7
Vapor adsorption
Ko,16COSx
(BEA),[PbBr4] Vapor adsorption 4-72h 313 43 8
COP;** Vapor adsorption/Cyclohexane 3 min (Vapor) 333 212 9
COoP,** Vapor adsorption/Cyclohexane 3 min (Vapor) 333 195 9
COP,° Vapor adsorption/Cyclohexane 3 min (Vapor) 333 380 9
COP,™ Vapor adsorption/Cyclohexane 3 min (Vapor) 333 258 9
COP,** Vapor adsorption/Cyclohexane 3 min (Vapor) 333 211 9
COP,° Vapor adsorption/Cyclohexane 3 min (Vapor) 333 277 9
Pyrrolidinone-based 12h 348 460 10
Vapor adsorption
HCPs
Viologen-based HCPs- 60 h 348 525 11
Vapor adsorption
V2
PEI-impregnated-HCPs Vapor adsorption 10h 348 607 12
PSIF-1a Vapor adsorption 15h 348 542 13
PSIF-2a Vapor adsorption 15h 348 575 13
PSIF-3a Vapor adsorption 15h 348 501 13
PSIF-4a Vapor adsorption 15h 348 439 13
PSIF-5a Vapor adsorption 15h 348 534 13
COP;** Vapor adsorption 24 h 343 162 14
CoP,** Vapor adsorption 24h 343 197 14
COP,° Vapor adsorption 24 h 343 158 14
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COP,™ Vapor adsorption 24h 343 139 14
COP,** Vapor adsorption 24 h 343 147 14
COP,° Vapor adsorption 24 h 343 176 14
Graphene sheets Vapor adsorption 120 h 298 85 15
Mg/Al layered double 1-2 days 350 152 16

Vapor adsorption

hydroxide

1,3,4-trikis(4- 22h 313 145 17

aminophenyl)benzene- Vapor adsorption

biologen nanosheets

Pyrene-and viologen- 61 18

Vapor adsorption

based nanosheets
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