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S1. Preparation and characterization of I> aqueous solutions

1.1. Preparation of a series of I, standard aqueous solutions

Firstly, 152.3 mg of I, was completely dissolved in 500.0 mL of deionized water to prepare
saturated I, aqueous solution (1.2 mmol L™). Then, 10.0, 20.0, 30.0, 40.0, 50.0, 60.0, and 70.0 mL
of stock solutions were diluted to volume of 100.0 mL by deionized water to get a series of I,
standard aqueous solutions with different concentrations (0.12, 0.24, 0.36, 0.48, 0.60, 0.72, and 0.84
mmol L), which were measured by UV—Vis absorption spectra. Accordingly, the standard curves

at corresponding characteristic absorption wavelengths were obtained.

1.2. Characteristic absorption wavelengths of I, aqueous solutions and corresponding standard

curves

UV-Vis absorption spectra of 1> aqueous solutions with different concentrations (Figure S1a)
and corresponding standard curves at different characteristic absorption wavelengths (Figure S1b)
are the same as that previously reported by our group [1]. We used them as uniform standards for
calculating the I, adsorption capacity and I, removal rate of a series of indole-based porous organic
polymers. As shown in Figure S1a, the characteristic absorption wavelengths of I, aqueous solution
are determined to be 290, 354, and 456 nm, respectively. The UV—Vis spectra show strong I3~ peaks
(290 and 354 nm), indicating that molecular I, tends to form Is™ in the aqueous phase [2—4].
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Figure S1. (a) UV-Vis absorption spectra of I aqueous solutions with different concentrations. (b)

Corresponding standard curves at 290, 354, and 456 nm, respectively [1].
S2. Preparation of a batch of polymers and screening of the optimal adsorbent
2.1. Preparation of a batch of polymers

Keeping the dosages of DCX and anhydrous FeCl; unchanged, the pore properties of polymers
were adjusted by altering the molar ratio of 7AIn to DCX. Under N, atmosphere, a certain amount
of 7AIn (Table S1) and DCX (1.7506 g, 10 mmol) were added into a dry 100 mL double-necked
round-bottomed flask equipped with a reflux condenser and a magnetic stirrer. After 60 mL of DCE
was injected into the flask under N, protection, the mixture was stirred at 80 °C for 24 h. After the
reaction system was cooled to room temperature, anhydrous FeCls (1.6220 g, 10 mmol, the molar
ratio of FeCls to DCX was kept 1:1 [5,6]) was added to the mixture under N» protection as soon as
possible. Then, the obtained mixture was refluxed at 80 °C for an additional 24 h. After being cooled
down to ambient temperature, the insoluble solid was obtained by suction filtration and continuously

washed with methanol to remove the unreacted monomers, oligomers, and FeCls until the filtrate



became colorless. The material was further purified by Soxhlet extraction with methanol for 24 h
and then vacuum-dried at 90 °C for another 24 h to obtain the corresponding yellow-brown powder.
The yield is calculated as formula (1).

The mass of polymer

Yield (%) =

X 1009 1
The mass of total monomers — The mass of generated HCI % (1)

The obtained polymers with different 7AIn/DCX molarratiosof 1 2,1 4,1 26,1 : 8,1  10,and
the self-condensation of DCX (no added 7Aln) are referred to as Polymer-1, -2, -3, -4, -5, and -6,
respectively. Their pore properties were characterized by N, adsorption-desorption experiments.

Table S1. Yields and pore properties of polymer-1, -2, -3, -4, -5, and -6.

Specific Total pore  Average
Molar ratio of Dosage of Material name
Entry surface area volume pore size
7AlIn to DCX 7AlIn and yield
(Seer, m2g™)  (V,emig™) (nm)
590.7 mg Polymer-1
1 1:2 14 0.045 12.839
(5 mmol) (838.5 mg, 52%)
2954 mg Polymer-2
2 1:4 402 0.334 3.320
(2.5 mmol) (1.2483 g, 95%)
197.3 mg Polymer-3
3 1:6 622 0.475 3.055
(1.67 mmol) (1.1785 g, 97%)
147.7 mg Polymer-4
4 1:8 756 0.527 2.786
(1.25 mmol) (1.1235 g, 96%)
118.1 mg Polymer-5
5 1:10 814 0.614 3.018
(1 mmol) (1.1078 g, 97%)
Self-condensation of Polymer-6
1411 1.593 4518

DCX (no added 7AlIn) (999.8 mg, 98%)

2.2. Screening of the optimal adsorbent

In order to screen the optimal adsorbent, the I, adsorption properties of these polymers in
saturated I, aqueous solution were investigated. All materials participated in the adsorption
procedure under the same conditions: at room temperature, 5.0 mg of adsorbent was added to a
saturated I, aqueous solution (1.2 mmol L', 10 mL) and stirred at a speed of 500 rpm. Then, the
supernatant was gauged by employing UV—Vis spectroscopy until adsorption saturation was reached
(until 30 min). The best performing material Polymer-2 was renamed as 7AIn-PiP. The I, removal
rate and I, adsorption capacity are calculated according to formulas (2) and (3), respectively.

Co—Ct

Removal rate (%) = X 100% 2)

qr = Lt 3)

where ¢o (1.2 mmol L") and ¢;(mmol L) represent the concentration of I, aqueous solution before
and after adsorption; g: (g g !) is the I, adsorption capacity at time t (min); M (253.81 g mol™!) is the
molecular weight of I; 7 (10 mL) is the volume of I, aqueous solution; and m (5.0 mg) is the mass

of adsorbent. The experimental results are shown in the Figure S2.
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Figure S2. (a) UV—Vis absorption spectra of I, aqueous solutions before and after adsorption by a
batch of obtained polymers under the same conditions. Corresponding I, adsorption capacity and
removal rate at (b) 290, (¢) 354, and (d) 456 nm, respectively.

S3. Adsorption kinetics of 7AIn-PiP in saturated I, aqueous solution

In order to monitor the I, capture speed of 7AIn-PiP in saturated I, aqueous solution, the
experiment was performed as follows: at room temperature, 5.0 mg of 7AIn-PiP was added to a
saturated I, aqueous solution (1.2 mmol L™, 10 mL) and stirred at a speed of 500 rpm. The UV—Vis
spectrum of the solution was recorded per 3 min until adsorption equilibrium was reached (2 mL of
supernatant withdrawed from the mother solution should be transferred back when each
measurement was finished).

In order to describe the kinetic adsorption behaviors of 7AIn-PiP, the most widely used pseudo-
second-order [Linear equation (4)] and intra-particle diffusion [Linear equation (5)] kinetic models
were applied to fit the experimental data. The linear equations of these two models can be written

as follows:
t 1 t
_— 4
gt kX Q§,cal Je,cal ( )
qe =k, xt%3 +C Q)

where ¢ (min) is the contact time; ¢; (g g') and geca (g g) are the adsorption capacity at time ¢ and
at equilibrium, respectively; k> (g g min™") and &, (g g"' min™>?) are the adsorption rate constants for
the pseudo-second-order and intra-particle diffusion kinetic models, respectively; C (g g') is the
intercept related to the thickness of the boundary layer.

For pseudo-second-order model, the values of g.ca and &, are determined respectively by the
slope (1/geca) and intercept [1/(ka X q%c.ca)] of the linear plots of (#/g:) versus t; for intra-particle
diffusion model, the values of &, and C are calculated respectively from the slope and intercept of



the linear plots of g versus #°°.

S4. FTIR spectrum and characteristic peaks analysis of the dual 1,3-dipole
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Figure S3. FTIR spectrum of the dual 1,3-dipole.

Table S2. Analysis of characteristic peaks of the dual 1,3-dipole.

Wave number /cm! Vibrational mode of characteristic group

3512 O—H stretching vibration of residual methanol
3441 O-H stretching vibration of water coming from KBr
3000 C—H stretching vibration of aromatic ring (7Aln ring and benzene ring)

2911, 2827 C—H stretching vibration of methylene

1616, 1503 Skeleton stretching vibration of aromatic ring (7Aln ring and benzene ring)
1467 C—H bending vibration of methylene
805 C—H bending vibration of two adjacent hydrogen atoms on 7Aln ring/benzene ring
769 C—H bending vibration of three adjacent hydrogen atoms on 7Aln ring

SS. Summary of I; removal rates of different materials in I> aqueous solutions at
different characteristic absorption wavelengths

The I, removal rates of different materials under similar test conditions are summarized in
Table S3. Although the I, removal rates of 7AIn-PiP is lower than some materials such as metal-
organic cages (PyrC and NapC), supramolecular organogel (G-TPS5), covalent triazine framework
(MeO-CTF600), hydrogen-bonded cross-linked organic framework (HcOF-1), aniline-based
macrocyclic arene (An[2]s), macrocycle polymeric networks (C[4]P-TEPM and C[4]P-HEPM) and
nitrogen-rich covalent organic framework (TTPA-COF), it is comparable to some adsorbents such
as nonporous amorphous electron-deficient cyclophane (BPy-Box-4PFs), pillar[5]arene-based 3D
polymer network (DTTPS5), and I3CA-POP. Furthermore, the I, removal rate of 7AIn-PiP is higher
than cucurbit[8]uril-based supramolecular framework material (Q[8]-(4-AP)), some charge-neutral
porous organic polymers (ITN-POP, TN-POP, TAT-POP, and Isatin-POP), censer-shaped
macrocycle (CTX[P(O)Ph]), and even commercial AC. It follows from the above that 7AIn-PiP still
exhibits excellent adsorptive property for I, from water.



Table S3. Summary of I, removal rates of various adsorbents from I, aqueous solutions.

Concentration and

Dosage of Adsorption
Type and name of adsorbent volume of I> aqueous L2 removal rate Ref.
adsorbent time
solution
PyrC 5.0 mg 1.2 mmol L1, 50 mL 60 min 99.0% (461 nm)
Metal-organic cages 7
NapC 5.0 mg 1.2 mmol L', 50 mL 60 min 99.6% (461 nm)
Covalent triazine framework  MeO-CTF600 10.0 mg 1.63 mmol L™, 10 mL 55s >98% (286/350 nm) 8
Censer-shaped macrocycle CTX[P(O)Ph] 20.0 mg 4 mL 4h 90% (460 nm) 9
Aniline-based
) An[2]s 5.0 mg 1.0 mmol L™}, 3 mL 2 min 99.9% (460 nm) 10
macrocyclic arene
Nitrogen-rich covalent
TTPA-COF 10.0 mg 1.2 mmol L', 10 mL 15 min 98.7% (~ 460 nm) 11
organic framework
Cucurbit[8]uril-based
supramolecular framework Q[8]-(4-AP) 20.0 mg 1.2 mmol L1, 5 mL 80 min 91% (458 nm) 12
material
Nonporous amorphous )
) Bpy-Box-4PFs 3.0 mg 1.2 mmol L™}, 3 mL 300 min >90% (~ 460 nm) 13
electron-deficient cyclophane
Supramolecular organogel G-TP5 3.0 mg 1.0 mmol L1, 3 mL 60 min 96.1% (286/350 nm) 14
Hydrogen-bonded cross- 30 min 93.8% (286/350 nm)
) ] HcOF-1 3.0 mg 1.14 mmol L™!, 2 mL 15
linked organic framework 4h 97.2% (286/350 nm)
Macrocycle polymeric C[4]P-TEPM 2.5mg 1.2 mmol L, 2.5 mL 4 min 95.0% (460 nm) 6
networks C[4]P-HEPM 2.5mg 1.2 mmol L, 2.5 mL 4 min 97.6% (460 nm)
Pillar[5]arene-based 3D .
DTTP5 3.0 mg 0.l mgmL™!, 3 mL 30 min 90.9% (286 nm) 17
polymer network
ITN-POP 10.0 mg 1.14 mmol L', 5 mL 5h 91.6% (461 nm) 8
TN-POP 10.0 mg 1.14 mmol L', 5 mL S5h 75.9% (461 nm)
87.3% (290 nm)
13CA-POP 5.0 mg 1.2 mmol L', 10 mL 30 min 87.0% (354 nm)
96.1% (456 nm)
Porous organic polymers 73.0% (290 nm)
TAT-POP 5.0 mg 1.2 mmol L', 10 mL 30 min 72.7% (354 nm)
89.9% (456 nm) .
65.9% (290 nm)
Isatin-POP 5.0 mg 1.2 mmol L™, 10 mL 30 min 65.4% (354 nm)
87.9% (456 nm)
78.7% (290 nm)
Commercial activated carbon AC 5.0mg 1.2 mmol L™, 10 mL 30 min 78.2% (354 nm)
91.6% (456 nm)
89.0% (290 nm)
Zwitterionic hypercrosslinked This
7AIn-PiP 5.0 mg 1.2 mmol L', 10 mL 30 min 89.1% (354 nm)
polymer work

94.2% (456 nm)
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