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Experimental Procedures 

General Methods: Powder X-ray diffraction (PXRD) patterns were acquired on 

a Rigaku Miniflex 600 diffractometer with Cu Kα radiation (λ = 1.54184 Å) over a 2θ 

range of 5-35° at room temperature with a scanning rate of 3° min−1. X-ray 

photoelectron spectroscopy (XPS) was performed on a VG ESCALAB 250XI 

spectrometer. Nuclear magnetic resonance (NMR) spectra were obtained using a 

Bruker AVANCE III 400 MHz spectrometer. Fourier Transform Infrared (FT-IR) 

spectra were collected on a Bruker VERTEX 70 spectrometer. Raman spectra were 

recorded on a HORIBA Labram spectrometer. Scanning electron microscopy (SEM) 

images and energy−dispersive X-ray spectroscopy (EDS) analyses were obtained using 

a Nova Nano-SEM 450 microscope. Ultraviolet-visible (UV-Vis) absorption spectra 

were measured on a Perkin Elmer LAMBDA 365 spectrophotometer. 

Thermogravimetric analysis (TGA) was conducted on a Netzsch STA449F3 thermal 

analyzer at a heating rate of 10 °C min−1. N2 adsorption-desorption isotherms were 

collected at 77 K using a Micromeritics ASAP 2460 analyzer. 

 

 

Synthesis of H2L3: p-Bromomethylbenzoic acid (2.15 g, 10.00 mmol), 

isonicotinic acid (1.23 g, 10.00 mmol), and potassium iodide (83.00 mg, 0.50 mmol) 

were sequentially added to N,N-dimethylformamide (DMF, 10 mL). The resulting 

mixture was stirred at 80°C for 12 h, then cooled to room temperature. Dichloromethane 

(DCM, 100 mL) was added, and the mixture was stirred for an additional 30 min to 

ensure thorough dispersion, leading to the formation of precipitation. The solid was 

collected by filtration, washed with diethyl ether (5 × 20 mL) to remove residual 

impurities and solvents, and subsequently dried under vacuum at 85 °C for 4 h. The 

target product was obtained as a white powder in 87.9% yield (2.98 g). 1H NMR (400 

MHz, DMSO-d6): δ = 9.74 (s, 1H), 9.36 (dt, J = 6.1, 1.5 Hz, 1H), 8.99 (dt, J = 8.2, 1.6 

Hz, 1H), 8.29 (td, J = 7.0, 1.6 Hz, 1H), 7.99 (dd, J = 8.3, 1.7 Hz, 2H), 7.66 (dd, J = 8.4, 

1.7 Hz, 2H), 6.08 (s, 2H). 13C NMR (100 MHz, DMSO-d6): δ = 166.73, 162.96, 147.58, 

146.26, 145.85, 138.54, 132.00, 131.56, 129.98, 129.00, 128.74, 62.78. 
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Synthesis of H2L4: Anhydrous aluminum chloride (7.40 g, 54.00 mmol) and 

acetyl chloride (5.50 g, 70.00 mmol) were placed in a 200 mL Schlenk flask, and the 

mixture was stirred in chloroform (50 mL) at −10 °C for 30 min. 1-Bromoethylbenzene 

(11.10 g, 60.00 mmol) was then added dropwise, followed by the slow addition of 

another portion of acetyl chloride (4.71 g, 60 mmol). The reaction was stirred at −10 °C 

for 3 h. Subsequently, concentrated hydrochloric acid (6 M, 60 mL) was added 

dropwise at low temperature, and the mixture was allowed to warm to room temperature 

and stirred overnight under a nitrogen atmosphere. The resulting mixture was then 

allowed to stand for 10 min to separate the aqueous and organic phases. The aqueous 

phase was extracted with DCM (3 × 30 mL), and the combined organic phases were 

washed with deionized water (2 × 50 mL) and brine (3 × 50 mL), then dried over 

anhydrous sodium sulfate (Na2SO4). After filtration, the solvent was removed under 

reduced pressure at 45 °C to afford the crude product of 4-(2-bromoethyl) acetophenone 

as a pale yellow oil (12.20 g). 

The crude product obtained from the previous step was used without further 

purification. A portion of this crude material (8.00 g) was transferred to a 500 mL 

Schlenk flask cooled to −10 °C. 1,4-Dioxane (70 mL) , water (50 mL), and sodium 

hydroxide (NaOH, 11.80 g) were added sequentially, and the mixture was stirred for 30 

min. A solution of bromine (Br2, 17.20 g) in water (50 mL) was then added dropwise 

via a constant-pressure dropping funnel, and the reaction was stirred at −10 °C for an 

additional 4 h. Subsequently, concentrated hydrochloric acid (12 M, 24 mL) was 

carefully added, and the mixture was allowed to warm to room temperature and stirred 

overnight. The solvents (1,4-dioxane and residual water) were removed under reduced 

pressure at 75 °C. The resulting residue was collected by filtration, washed with dilute 

hydrochloric acid (1 M), and dried. The dried solid was recrystallized from a small 
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amount of chloroform. The resulting crystals were collected by filtration and dried in 

vacuo to afford 4-(2-bromoethyl)benzoic acid as white flaky crystals (4.50 g, 55.8% 

yield over two steps). 1H NMR (400 MHz, DMSO-d6): δ = 12.89 (s, 1H), 7.88 (d, J = 

7.8 Hz, 2H), 7.41 (d, J = 7.8 Hz, 2H), 3.77 (t, J = 7.0 Hz, 2H), 3.20 (t, J = 7.0 Hz, 2H). 

13C NMR (100 MHz, DMSO-d6): δ = 167.68, 144.56, 129.85, 129.65, 129.42, 38.55, 

34.39. 

4-(2-Bromoethyl)benzoic acid (1.15 g, 5.00 mmol), isonicotinic acid (0.63 g, 5.10 

mmol), and potassium iodide (42.00 mg, 0.25 mmol) were charged into a 250 mL two-

necked flask. The flask was evacuated and backfilled with N2 three times, after which 

anhydrous DMF (10 mL) was added. The reaction mixture was stirred at 90 °C for 24 

h, then cooled to room temperature. Dichloromethane (100 mL) and diethyl ether (20 

mL) were added to precipitate the product. The resulting solid was collected by 

filtration, washed with diethyl ether (3 × 10 mL), and dried under vacuum at 85 °C for 

4 h. The target product of H2L4 was obtained as a yellow powder (1.71 g, 96.3% yield). 

1H NMR (400 MHz, DMSO-d6): δ = 13.03 (s, 2H), 9.12 (d, J = 6.1 Hz, 2H), 8.40 (d, J 

= 6.0 Hz, 2H), 7.88 (d, J = 7.7 Hz, 2H), 7.36 (d, J = 7.8 Hz, 2H), 4.96 (t, J = 7.4 Hz, 

2H), 3.37 (t, J = 7.4 Hz, 2H). 13C NMR (100 MHz, DMSO-d6): δ = 167.06, 163.52, 

145.81, 141.24, 129.64, 129.19, 127.02, 61.16, 36.36. 

 

 

Synthesis of [Co4(TBSC)(μ4-OH)]2(L3)4(NO3)2 (Co-L3): Sulfonylcalix[4]arene 

(TBSC, 0.085 g, 0.10 mmol), cobalt (II) nitrate hexahydrate (0.16 g, 0.55 mmol) and 

H2L3 (0.073 g, 0.22 mmol) were dissolved in 2.5 mL of DMF under sonication for 10 

min. The resulting clear solution was transferred to a 20 mL glass vial, heated to 100°C 

over 140 min, and maintained at that temperature for 24 h in a sand bath. After slowly 

cooling to 25°C over 500 min, the resulting solid was collected by filtration, rinsed with 

DMF, and then soaked in acetone for 12 h, during which the acetone was refreshed four 

times. Finally, the product was thermally activated under vacuum at 120°C to afford 

Co-L3 (0.12 g, 75.3% yield). 
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Synthesis of [Co4(TBSC)(μ4-OH)]2(L4)4Br2 (Co-L4): Sulfonylcalix [4] arene 

(TBSC, 0.085 g, 0.10 mmol), cobalt (II) nitrate hexahydrate (0.16 g, 0.55 mmol) and 

H2L4 (0.073 g, 0.22 mmol) were dissolved in DMF (2.5 mL) under sonication for 10 

min, followed by the addition of HBr (5 μL). The resulting mixture was transferred to 

a 20 mL glass vial, heated to 100°C over 140 min, and maintained at 100 °C for 24 h in 

a sand bath. After slowly cooling to 25°C over 500 min, the resulting solid was collected 

by filtration, rinsed with DMF, and then soaked in acetone for 12 h, during which the 

acetone was refreshed four times. Finally, the product was thermally activated under 

vacuum at 120 °C to afford Co-L4 (0.11 g, 70.0% yield). 

 

X-Ray Crystallography: Single-crystal X-ray diffraction data for Co-L3 were 

acquired at 100 K on a Rigaku Synergy-R-Mo diffractometer with Mo-Kα radiation (λ 

= 0.71073 Å). Meanwhile, the single-crystal XRD test of Co-L4 was carried out at 298 

K using a Rigaku Synergy-R-Ga diffractometer and Ga-Kα radiation (λ = 1.34140 Å). 

The CrystalClear or CrysAlisPro software package was used for data reduction and 

empirical absorption correction. The crystal structures were solved by the SHELXT 

method implemented in the Olex2 program, and the full-matrix least-squares 

refinement on F2 was carried out using the SHELXT program. All non-hydrogen atoms 

were refined with anisotropic displacement parameters. Hydrogen atoms were 

positioned geometrically and assigned fixed isotropic displacement parameters. 

 

Iodine Vapor Adsorption: Gravimetric iodine vapor adsorption experiments 

were conducted at 75 °C using a sealed static adsorption system. Three sample vials 

were prepared: one containing I2 (3.00 g), an empty vial as a blank, and one vials 

containing the activated adsorbents (Co-L1, Co-L2, Co-L3, or Co-L4). These vials 

were placed together in a transparent glass jar (40 × 70 mm), which was then sealed 

and immersed in a sand bath inside a preheated constant-temperature blast drying oven 

to ensure uniform heating. The temperature was maintained at 75 °C throughout the 

experiment. At predetermined time intervals, the sample vials were removed, quickly 

weighed, and immediately returned to the sealed glass jar. The iodine uptake at time t 

(qt, mg g−1) was calculated based on the mass increase of the sample. 
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q
t
=

(mt-m0,g)-(me,t-me,0)

m0,g-m0

 

qt denotes the I2 vapor adsorption capacity of the adsorbent at time t; mt is the mass 

of the sample vial at time t; m0 represents the mass of the empty sample vial before the 

addition of the adsorbent; m0,g refers to the mass of the sample vial at the start of the 

test; me,0 is the mass of the blank sample vial at time 0; and me,t denotes the mass of the 

blank sample vial at time t. 

 

Iodine Adsorption from n-Hexane Solution: An iodine (I2) stock solution (1 mM 

in n-hexane) was prepared. Activated adsorbent (20.00 mg, Co-L1, Co-L2, Co-L3, or 

Co-L4) was weighed and immersed in the I2 solution (20 mL). At predetermined time 

intervals, an aliquot of the solution was withdrawn, filtered through a 0.22 μm organic 

membrane, and its UV-Vis absorbance was measured immediately.  

 

Aqueous I3
− Adsorption and Recycling Experiments: A stock solution of I3

− 

(0.15~0.4 mM) was prepared by dissolving KI and I2 in deionized water at a molar ratio 

of 5 : 1. Activated adsorbent (20.00 mg, Co-L1, Co-L2, Co-L3, or Co-L4) was 

weighed and dispersed in the I3
− solution (200 mL). At predetermined time intervals, 

an aliquot of the suspension was withdrawn, filtered through a 0.22 μm aqueous 

membrane, and its UV-Vis absorbance was measured immediately. 

For cycling experiments, the adsorbent (100 mg) was subjected to iodine 

adsorption under the same conditions. After adsorption, the solid was collected by 

centrifugation, immersed in a mixture of ethanol and Na2S2O3 solution for 12 h to 

desorb iodine, during which the desorption solvent was refreshed four times. The 

regenerated adsorbent was dried under vacuum at 120 °C for 4 h, characterized by 

PXRD, and then reused in subsequent adsorption cycles. 

 

Dynamic Flow-Through Aqueous I3
− Adsorption: A stock solution of I3

− (0.06 

mM, 1 L) was prepared by dissolving KI and I2 in deionized water at a molar ratio of 

5 : 1, and continuously delivered using a peristaltic pump. Activated Co-L4 (25.00 mg) 

was packed into the pipeline, and the I3
− solution was repeatedly circulated through the 

adsorbent. After each complete passage of the solution, an aliquot of the effluent was 

collected to measure its UV-Vis absorbance. The flow rate was maintained at 20 mL 

min−1 throughout the experiment. 
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For ion competition studies, potassium bicarbonate (KHCO3), potassium nitrate 

(KNO3), potassium chloride (KCl), Potassium Bromide (KBr) and potassium sulfate 

(K2SO4) were selected as competing salts. The concentration of each competing anion 

was set to ten times that of I3
−. The UV-Vis absorbance of the solution after two cycles 

was measured and compared with that of a control group containing no competing ions. 

 

Kinetic Calculations: To investigate the adsorption kinetic characteristics, the pseudo-

first-order (PFO) and pseudo-second-order (PSO) kinetic models were adopted: 

Pseudo-first-order kinetic model: 

q
t
 = q

e
(1-e-tk1) 

Pseudo−second−order kinetic model: 

q
t
 = 

tk2qe
2

1+tk2qe

 

qt (mg g−1) and qe (mg g−1) represent the adsorption capacity at adsorption time t 

(min) and the equilibrium adsorption capacity, respectively; k1 (min−1) and k2 (g mg−1 

min−1) denote the adsorption rate constants for the pseudo-first-order and pseudo-

second-order kinetic models, respectively. 

 

Weber‑Morris Intraparticle Diffusion Model: To further explore the adsorption 

diffusion mechanism, the Weber‑Morris intraparticle diffusion model was employed: 

Weber‑Morris intraparticle diffusion model: 

q
t
 = kidt

1/2+C 

qt (mg g−1) is the adsorption capacity at adsorption time t (min); kid (mg g−1 min−1/2) 

is the intraparticle diffusion rate constant; C (mg g−1) is the boundary layer thickness 

constant, which reflects the effect of the boundary layer on adsorption. A larger value 

of C indicates a stronger influence of the boundary layer. 

 

Thermodynamic Calculations: To explore the adsorption isotherm characteristics, the 

Langmuir and Freundlich isotherm models were adopted: 

Langmuir isotherm model: 

q
e
 = 

q
m
KLCe

1+KLCe

 

Freundlich isotherm model: 
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q
e
 = KFCe

1/n
 

qe (mg g−1) and qm (mg g−1) represent the equilibrium adsorption capacity and the 

theoretical maximum monolayer adsorption capacity, respectively; Ce (mg L−1) is the 

equilibrium concentration of adsorbate in solution; KL (L mg−1) is the Langmuir 

adsorption constant; KF (mg g−1 (L mg−1)1/n) and n are the Freundlich constant and 

heterogeneity factor, respectively. 

 

DFT calculation method 

The theoretical calculations were implemented by using Gaussian 16 program 

package[1] with density functional theory (DFT) method at the B3LYP level[2-3] adding 

the D3 version of Grimme’s dispersion with the original D3 damping function[4] for 

these metal-organic cages (MOCs) Co-Ln (n = 1-4). The Stuttgart-Dresden (SDD) basis 

set and the effective core potentials (ECPs)[5] were used to describe the Co atoms, while 

other non-metal atoms of S, O, N, C and H were described by the all-electron basis set 

of 6-31G**. Considering the number of unpaired electrons in the outer shell of Ni atoms, 

the spin multiplicity of these MOCs containing 8 Co atoms is set to 25. The electrostatic 

potential (ESP) distribution of Co-Ln (n = 1-4) was employed to evaluate the charge 

distribution of the MOCs and performed by GaussView. 
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Table S1. Crystallographic Data for Co-L3 and Co-L4. 

 Co-L3 Co-L4 

Empirical formula C175H219Co8N19O61S8 C140H132Co8N4O42S8Br2 

Formula weight 4292.60 3430.23 

Temperature (K) 100 293 

Wavelength 0.71073 1.34139 

Crystal system Triclinic Triclinic 

space group P 1̅ P 1̅ 

a (Å) 11.9825 14.2344 

b (Å) 16.3751 14.5125 

c (Å) 26.5156 26.3271 

α (°) 103.689 98.104 

β (°) 94.326 98.975 

γ (°) 100.949 98.098 

V (Å3) 4923.26 5244.06 

Z 1 1 

D (calcd) (g cm−3) 1.448 1.086 

μ (mm−1) 0.830 4.492 

F (000) 2234 1750 

Reflections collected 71940 65905 

Independent reflections 24814 [Rint=0.0387] 19828 [Rint=0.0438] 

Data/ restraints/ parameters 24814/931/1441 19828/518/103 

GOF 1.041 1.028 

R1 (I>2σ(I)) 0.0897 0.1007 

wR2 (I>2σ(I)) 0.2301 0.2360 

R1 (all data) 0.1252 0.1592 

wR2 (all data) 0.2512 0.2645 

Δ ρ/e Å−3 1.79, −1.07 1.71, −00.39 

Limiting indices 

−14≤h≤16 

−22≤k≤23 

−37≤l≤33 

−16≤h≤16 

−17≤k≤12 

−31≤l≤30 

 

  



10 
 

Table S2. Comparison of I3
− adsorption capacities with previously reported materials. 

Type Materials 
Adsorption 

(g g−1) 
Time Ref. 

Molecular 

sieve 
Ag-SBA-15 0.38 20 h [6] 

Molecular 

sieve 
Ag @ZnAl-LDH 0.256 6 days [7] 

Silica foam MSF@PEI-Im 1.215 — [8] 

Microsphere P[VBIm]PTC-2 0.679 7 h [9] 

Zeolite EMM-17 0.42 4 h [10] 

Zeolite Cu @FSL-1 0.625 45 min [11] 

POPs TU-POP-1 1.731 24 h [12] 

POPs Ag-MSHC 0.77 2 h [13] 

POPs MBM 0.88 30 min [14] 

POPs HCP[H200P3] 0.92 2h [15] 

POPs Compound-1(TPT-3Im) 1.21 30 min [16] 

POPs P5-P5I 0.942 15 min [17] 

MOFs 
{[Co2(DPT)2(HTATB)2] ·0.5 

H2O·3.75DMA}n 
1.97 12 h [18] 

MOFs Cu3HOCl2(TRZ)3 1.246 200 min [19] 

MOFs Co-tib 2.3 — [20] 

MOFs MC2 2.26 48 h [21] 

MOFs 1-NTf2 1.1 70 min [22] 

MOFs H2oxdz 0.816 48 h [23] 

MOFs ALP-MOF-2 1.5 5 h [24] 

MOFs CN-223-HPP 1.2 10 h [25] 

MOFs 
{[Mn2(oxdz)2(tpbn)(H2O)2]·

2C2H5OH}n 
1.1 36 h [26] 

MOFs NH2-MOF 0.94 10 h [27] 

MOFs Zn(ttr)(OAc) 0.846 11 h [28] 

COFs COF-DtATH 0.337 150 min [29] 

COFs HCOF-1 2.1 240 min [30] 

COFs HCOF-7 1.39 6 h [31] 

COFs BOF-1 0.93 10 h [32] 
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COFs HOF-TAM–BDA 1.12 1 h [33] 

COFs TAPB-BPDA 0.988 90 min [34] 

COFs OH-ExR4 0.625 — [35] 

COFs Fe3O4/COF 0.797 — [36] 

COFs BTPA-TTA COF 4.22 24 h [37] 

MOCs 
3·6Br 

(C54H48N12·6Br) 
1.10 — [38] 

MOCs [M8L4]8
+ 0.83 24 h [39] 

MOCs PyrC 1.97 45 min [40] 

MOCs MS-Cux-Zry 0.23 — [41] 

MOCs [Zn4(TPBA)4(ClO4)8] 0.144 450 min [42] 

MOCs Co-L2 0.941 3 h This work. 

MOCs Co-L3 1.25 3 h This work. 

MOCs Co-L4 1.34 3 h This work. 
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Table S3. Capacity of I2 adsorption in vapor. 

Sample Co-L1 Co-L2 Co-L3 Co-L4 

medium I2 Vapor 

Qt,1 (mg g−1) 350.8 428.5 440.2 650.5 

Time 24h 24h 24h 24h 

Pseudo-first-order 

k1 (min−1) 3.70×10−2 1.87×10−2 2.09×10−2 6×10−2 

R2 0.933 0.975 0.997 0.995 

Pseudo-second-order 

Qe (mg g−1) 355.8 440.5 454.5 653.5 

k2 (g mg−1 min−1) 2.71×10−4 2.17×10−4 3.08×10−4 6.72×10−4 

R2 0.9986 0.9991 0.9960 0.9995 

Qt,2, under humid 

conditions  
304.5 374.3 399.6 621.3 

 

Table S4. Capacity of I3
− Adsorption in KI/I2=5:1 aqueous. 

Sample Co-L1 Co-L2 Co-L3 Co-L4 

medium KI/I2 = 5:1 Aqueous 

Capacity (mg g−1) 243.5 941.5 1253.0 1345.2 

Time 3h 3h 3h 3h 

Pseudo-first-order 

k1 (min−1) 0.139 7.41×10−2 3.97×10−2 2.88×10−2 

R2 0.957 0.889 0.877 0.950 

Pseudo-second-order 

Qe (mg g−1) 250.0 990.1 1344.06 1545.6 

k2 (g mg−1 min−1) 8.41×10−4 9.10×10−5 4.88×10−5 2.34×10−5 

R2 0.9992 0.9974 0.9982 0.9838 
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Table S5. Langmuir and Freundlich isothermal adsorption model fitting. 

Sample Co-L1 Co-L2 Co-L3 Co-L4 

Langmiur isotherm 

Qm 279.4 993.4 1376.1 1423.5 

KL 0.053 0.140 0.157 0.293 

R2 0.9981 0.9940 0.9887 0.9866 

Freudlich isotherm 

KF 57.8 303 311.0 440.5 

n 1.422 2.201 2.641 3.077 

R2 0.7709 0.8677 0.9391 0.9253 

 

Table S6. DFT pore size distribution and pore region characteristics. 

Sample 
Most probable 

pore size (nm) 
dV/dw Main pore region 

Co-L1 2.63 0.0116 Micropore/small mesopore 

Co-L2 2.51 0.0191 Ultramicropore 

Co-L3 9.90/8.31 0.0078 Hierarchically dispersed 

Co-L4 12.93/2.63 0.0133/0.0103 Mesopore/micropore 
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Figure S1. 1H NMR spectrum of H2L3. 

 

 

Figure S2. 13C NMR spectrum of H2L3. 
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Figure S3. 1H NMR spectrum of 4-(2-bromoethyl) benzoic acid. 

 

 

Figure S4. 13C NMR spectrum of 4-(2-bromoethyl) benzoic acid. 
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Figure S5. 1H NMR spectrum of H2L4. 

 

 

Figure S6. 13C NMR spectrum of H2L4. 
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Figure S7. Crystal structures of (a) Co-L1, (b) Co-L2, (c) Co-L3, and (d) Co-L4 with 

comparison of distances of between two μ4-O atoms and two methylene C atoms of two 

opposite bridging ligands. 
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Figure S8. The experimental measured PXRD patterns of the as-synthesized and 

activated samples of (a) Co-L1, (b) Co-L2, (c) Co-L3 and (d) Co-L4. In comparison 

with the simulated patterns from single-crystal structures. 
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Figure S9 (a) N2 adsorption and desorption isotherms of activated Co-L1, Co-L2, Co-

L3 and Co-L4; (b) BET surface areas of Co-L1, Co-L2, Co-L3 and Co-L4. 

 

0.000

0.015

0.000

0.015

0.000

0.015

2 4 6 8 10 12 14

0.000

0.015

 Co-L1

d
v
/d

w
 P

o
re

 v
o
lu

m
e

 (
c
m

3
/g

·n
m

)

 Co-L2

 Co-L3

Pore Diameter (nm)

 Co-L4

 

Figure S10 DFT pore size distribution curves of Co-L1, Co-L2, Co-L3 and Co-L4. 

The pore size distribution was calculated based on the non-local density functional 

theory (NLDFT) using the N2@77-Carb cylindrical pore model; the micropore volume, 

mesopore volume, and total pore volume were determined. 
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Figure S11. Molecular packing diagram and π–π stacking distance of Co-L1. 

 

 

Figure S12. Molecular packing diagram and π–π stacking distance of Co-L2. 
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Figure S13. Molecular packing diagram and π–π stacking distance of Co-L3. 

 

 

Figure S14. Molecular packing diagram and π–π stacking distance of Co-L4. 
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Figure S15. TGA curves of (a) Co-L3 and (b) Co-L4 before and after I2 adsorption. 
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Figure S16. FT-IR spectra of (a) Co-L3 and (b) Co-L4 before and after I2 adsorption. 
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Figure S17. Molecular electrostatic potential (ESP) distributions of (a) Co-L1, (b) 

Co-L2, (c) Co-L3, and (d) Co-L4. 
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Figure S18. Time-dependent UV-Vis spectra of I2 in n-hexane solution during the 

adsorption by solids of (a) Co-L1, (b) Co-L2, (c) Co-L3, and (d) Co-L4. 
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Figure S19. XPS spectra of Co-L4 before and after I3
− adsorption. 

 

Figure S20. Weber-Morris intraparticle diffusion model of (a) Co-L1, (b) Co-L2, (c) 

Co-L3, and (d) Co-L4. 
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Figure S21. Langmuir and Freundlich isothermal adsorption model fitting curves of 

(a) Co-L1, (b) Co-L2, (c) Co-L3, and (d) Co-L4. 

 

 

Figure S22. Van't Hoff plot for I3
− adsorption on Co-L4. 
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Figure S23. Cyclic adsorption performance of (a) Co-L3 and (b) Co-L4 toward I3
− in 

aqueous solution. 

 

Figure S24. The water contact angle images of (a) Co-L1, (b) Co-L2, (c) Co-L3, and 

(d) Co-L4. 
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Figure S25. PXRD patterns of samples after activation and soaking in water for 48 

hours (a) Co-L1, (b) Co-L2, (c) Co-L3, and (d) Co-L4. 
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Figure S26. PXRD patterns of (a) Co-L3 and (b) Co-L4 during different cycle of I3
− 

adsorption experiments. 
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Figure S27. Raman spectrum of Co-L3 before and after I2 adsorption. 

 

Figure S28. PXRD pattern of Co-L3 before and after I2 adsorption.  
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Figure S29. (a)Full XPS spectrum of Co-L3 and Co-L4 after I3
− adsorption, (b) I 3d 

XPS spectrum of Co-L3 after I3
− adsorption. 
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Figure S30. PXRD patterns of Co-L2 after soaking in aqueous solutions with 

different pH values. 
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Figure S31. EDS spectrum of Co-L3 after I3
− adsorption. 

 

 

 

 

Figure S32. EDS spectrum of Co-L4 after I3
− adsorption. 
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Figure S33. Time-dependent UV-Vis spectra of I3⁻ in aqueous solution during the 

adsorption by solids of (a) Co-L1 and (b) Co-L2. 
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Figure S34. Time-dependent UV-Vis spectra of I3⁻ in aqueous solution during the 

adsorption by solids of (a) Co-L3 and (b) Co-L4. 
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