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1. Synthesis of dimethoxypillar[5]arene and pillar[5]arene[1] 

 

Scheme S1. Synthetic pathway for the preparation of monomers pillar [5] arene. 

To a solution of 1,4-dimethoxybenzene (1.38 g, 10 mmol) in 1,2-dichloroethane (20 mL), paraformalde-

hyde (0.31 g, 10 mmol) was added under nitrogen atmosphere. The reaction flask was capped, and nitrogen 

bubbled through the solution for 30 minutes. Then, boron trifluoride diethyl etherate [BF3·O(C2H5)2, 1.25 mL, 

10 mmol] was added to the solution and the mixture was stirred at room temperature for 3 h. The solution was 

poured into methanol and the resulting precipitate was collected by filtration. The obtained solid was re-crys-

tallized from acetonitrile to yield 0.33 g of DMpillar[5]arene as a while solid. Yield: 30.0%.  

To a solution of DM-pillar [5] arene (0.34 g, 0.40 mmol) in chloroform (20 mL), boron tribromide (2.40 g, 

9.60 mmol) was added. The mixture was stirred at room temperature for 96 h. Then, the solid formed during 

the reaction was collected by filtration and washed with water. Column chromatography (silica gel, 50% 

CH2Cl2 / 50% acetone) afforded a white solid (pillar [5] arene, 0.072 g, 0.12 mmol). Yield: 62%. 

100 200 300 400 500 600 700 800

40

60

80

100

W
ei

g
h

t 
(%

)

Temperature (℃)

 

 

 HCCP-P5-1

 HCCP-P5-2

 

Figure S1. TGA curves of HCCP-P5-1 and HCCP-P5-2. 
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Figure S2. SEM micrographs of (a) HCCP-P5-1 and (b) HCCP-P5-2. 
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Figure S3. XRD patterns of HCCP-P5-1 and HCCP-P5-2. 
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Figure S4. Pore size distribution of HCCP-P5-1 and HCCP-P5-2 from the N2 adsorption isotherm. 
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Figure S5. The fitted linear forms of (a)pseudo-first-order kinetic model and (b) pseudo-second-order kinetic model of 

HCCP-P5-1 and HCCP-P5-2 in the pure water. 

 

Figure S6. The fitted linear forms of (a) pseudo-first-order kinetic model and (b) pseudo-second-order kinetic model of 

HCCP-P5-1 and HCCP-P5-2 in the sea water.  

 

Figure S7. The Langmuir isotherm fitted linear forms and the Freundlich isotherm fitted linear forms of HCCP-P5-1 and 

HCCP-P5-2. 

  

0 200 400 600 800 1000 1200 1400
0

100

200

300

400

 HCCP-P5-1

 Pseudo-first-order model 1

 HCCP-P5-2

 Pseudo-first-order model 2

A
d

so
rb

ed
 A

m
o
u

n
t 

(m
g
/g

)

Time (min)

(a)

0 200 400 600 800 1000 1200 1400
0

1

2

3

4

5

6(b)

t/
q

t 
(m

in
·g

/m
g
)

t (min)

 HCCP-P5-1

 Pseudo-second-order model 1

 HCCP-P5-2

 Pseudo-second-order model 2

0 200 400 600 800 1000 1200 1400
0

100

200

300

400

A
d

so
rb

ed
 A

m
o
u

n
t 

(m
g
/g

)

Time (min)

 HCCP-P5-1

 Pseudo-first-order model 1

 HCCP-P5-2

 Pseudo-first-order model 2

(a)

0 200 400 600 800 1000 1200 1400 1600
0

5

10

15(b)

t/
q

t 
(m

in
·g

/m
g
)

t (min)

 HCCP-P5-1

 Pseudo-second-order model 1

 HCCP-P5-2

 Pseudo-second-order model 2

0 20 40 60 80 100 120
0

100

200

300

400

500

 HCCP-P5-1

 Langmuir isotherm R2=0.976

 Freundlich isotherm R2=0.792

Q
e 

(m
g
/g

)

Ce (ppm)

(a)

0 20 40 60 80 100 120
0

100

200

300

400

500

(b)

Q
e 

(m
g
/g

)

Ce (ppm)

 HCCP-P5-2

 Langmuir isotherm R2=0.973

 Freundlich isotherm R2=0.799



Molecules 2023, 28, x FOR PEER REVIEW 5 of 6 
 

 

 

 

Figure S8. The XPS spectra of (a) HCCP-P5-1 and (b) HCCP-P5-2. 

 

Figure S9. The XPS high-resolution spectra of HCCP-P5-2 before and after sorption of uranium: (a) U4f, (b) O1s, (c) N1s 

and (d) P2p. 
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Figure S10 The FT-IR of HCCP-P5-1 and HCCP-P5-2 before and after adsorption of uranium. 
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