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Section S1. Synthesis of 1,3,5-triformylphloroglucinol (Tp)

Tp was synthesized following previously reported procedure.1 Typically, 

phloroglucinol (6 g) and hexamethylenetetramine (15 g) in trifluoroacetic acid (75 mL) 

refluxed 2 h at 100 ℃, and then added the HCl (3 M,150 mL) refluxed 1-1.5 h. The 

characterizations of Tp were shown in Fig. S1-S3, and it were matched well with the 

literature.

Fig. S1. FT-IR spectrum of Tp.

Fig. S2. 1H NMR spectrum (CDCl3) of Tp.



4

Fig. S3. 13C NMR spectrum (CDCl3) of Tp.

Fig. S4 Experimental and simulated PXRD patterns of Dp-COF, and space filling 

models of Dp-COF with eclipsed stacking (C, gray; N, blue; O, red; H, white).
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Fig. S5 Experimental and simulated PXRD patterns of TpMa, and space filling 

models of TpMa with eclipsed stacking (C, gray; N, blue; O, red; H, white).

Fig. S6 Experimental and simulated PXRD patterns of TpPa-1, and space filling 

models of TpPa-1 with eclipsed stacking (C, gray; N, blue; O, red; H, white).
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Fig. S7 SEM mapping images of Dp-COF.

Fig. S8 SEM mapping images of TpMa.

Fig. S9 SEM mapping images of TpPa-1.



7

 

Fig. S10 Simulated pore sizes of Dp-COF.

Fig. S11 N2 adsorption–desorption isotherms of Dp-COF.
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Fig. S12 N2 adsorption–desorption isotherms of TpMa.

Fig. S13 Pore-size distribution of TpMa.
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Fig. S14 Simulated pore sizes of TpMa.

Fig. S15 XRD of TpPa-1 before and after soaking in HNO3 solutions.
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Fig. S16 XRD of TpMa before and after soaking in HNO3 solutions.

Fig. S17 XRD of Dp-COF before and after soaking in HNO3 solutions.
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Fig. S18 SEM image of TpPa-1 after soaking in 5 M HNO3 solution.

Fig. S19 SEM image of TpMa after soaking in 5 M HNO3 solution.
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Fig. S20 SEM image of Dp-COF after soaking in 5 M HNO3 solution.

Fig. S21 FT-IR spectra of Dp-COF and Dp-COF after 105 Gy γ-ray irradiation.
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Fig. S22 FT-IR spectra of TpMa and TpMa after 105 Gy γ-ray irradiation.

Fig. S23 Fitting curve for Langmuir model of TpPa-1.

2μm
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Fig. S24 Fitting curve for Freundlich model of TpPa-1.

Fig. S25 Fitting curve for Langmuir model of TpMa.
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Fig. S26 Fitting curve for Freundlich model of TpMa.

Fig. S27 Fitting curve for Langmuir model of Dp-COF.
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Fig. S28 Fitting curve for Freundlich model of Dp-COF.

Fig. S29 The species distribution of uranium (c0 = 0.5 mmol L-1, T = 25 ℃) under 

different pH conditions.
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Fig. S30 The species distribution of plutonium (c0 = 8×10-5 mmol L-1, T = 25 ℃) 

under different pH conditions.

Table S1. Result of elemental analysis.
Samples C/wt % H/wt % N/wt %

TpPa-1 61.80 5.52 11.50
TpMa 59.89 4.16 11.29

Dp-COF 61.81 3.54 10.55
Table S2. Result of EDS

Samples C/wt % O/wt % N/wt %

TpPa-1 51.65 38.63 9.72
TpMa 52.76 37.33 9.91

Dp-COF 48.17 38.21 13.61

Table S3. Compositions of the simulated nuclear industrial effluent.

Coexistent ion Added as Reagent purity

UO2
2+ UO2(NO3)2·6H2O Standard reagent

La3+ La(NO3)3·6H2O 99.9% metal basis

Ce3+ Ce(NO3)3·6H2O 99.9% metal basis

Nd3+ Nd(NO3)3·6H2O AR

Sm3+ Sm(NO3)3·6H2O AR
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Gd3+ Gd(NO3)3·6H2O AR

Mn2+ MnO 99.5%

Co2+ Co(NO3)2·6H2O 99.9% metal basis

Ni2+ Ni(NO3)2·6H2O Spectrum pure

Zn2+ Zn(NO3)2·6H2O 99.9% metal basis

Ba2+ Ba(NO3)2 99.9% metal basis

Table S4. Comparison of the adsorption capacities of U(VI) on Dp-COF and other 
reported adsorbents.

Sorbents Experimental conditions qmax(mg/g) Ref

Dp-COF T = 298 K, pH = 4.5 317 This work

COF-PDAN-AO T = 298 K, pH = 4.0 256 2

COF-COOH T = 298 K, pH = 4.5 211 3

COF-SO3H T = 298 K, pH = 5.0 360 4

o-GS-COF T = 298 K, pH = 4.5 144 5

BDA-TN-AO T = 298 K, pH = 5.0 526 6

Table S5. Isotherm parameters for the uranium adsorption onto TpPa-1.

isotherm model parameter value

qm (mg/g) 190

kL
 
(L/mg) 0.037Langmuir

R2 0.997

n 2.35

kF (mg1-(1/n)
 
L1/n g-1) 19.6Freundlich

R2 0.964

Table S6. Isotherm parameters for the uranium adsorption onto TpMa.
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isotherm model parameter value

qm (mg/g) 222

kL
 
(L/mg) 0.035Langmuir

R2 0.998

n 2.28

kF (mg1-(1/n)
 
L1/n g-1) 20.3Freundlich

R2 0.977

Table S7. Isotherm parameters for the uranium adsorption onto Dp-COF.

isotherm model parameter value

qm (mg/g) 307

kL
 
(L/mg) 0.301Langmuir

R2 0.999

n 4.89

kF (mg1-(1/n)
 
L1/n g-1) 113.1Freundlich

R2 0.976

Table S8. Radius (r) of the cations involved in the experiments.

Table S9. The experimental and theoretical data of the specific surface area and the 
total potential solvent area volume of Dp-COF and TpMa.

specific surface area The total potential solvent area volume

Samples theoretical value

(m2•g)

experimental 

value (m2•g)
theoretical value(Å3) experimental 

value(Å3)

TpMa 400.94 35.26 848.09 777.35

ion Gd7 Sm7 Mn9 Ba7 Ni8 Co8 Zn8 Ce7 Nd7 La7

r(Å) 1.34 1.33 0.83 1.39 0.69 0.75 0.74 1.34 1.34 1.32
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Dp-COF 94.97 90.18 599.31 856.38
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