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Abstract: Copper (Cu) element plays a vital role in human body, and the detection of copper ion ( Cu**) in water is an important
part of environmental monitoring. A bifunctional covalent organic framework material ( COF-TFPT-DBD) was synthesized via a

two-step method from 4, 4', 4"-( 1, 3, 5-Triazine-2, 4, 6-triyl ) tribenzaldehyde and 2, 5-diamino-1, 4-phenyldisulfide
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dihydrochloride. COF-TFPT-DBD had good physicochemical stability,a large specific surface area (382.91 m*/g) and excellent

fluorescence properties. These features endowed COF-TFPT-DBD with good selectivity and sensitivity to Cu®", accompanied with a

low detection limit of 250 nmol/L and a linear relationship ( R* = 0.988) in the concentration range of 10 ~ 40 wmol/L.

Additionally , the maximum adsorption capacity for Cu** reached 152 mg/g (pH 7) at room temperature, and COF-TFPT-DBD

could be reused more than three times. X-ray photoelectron spectroscopy and Fourier-transform infrared spectroscopy further

confirmed the interactions between Cu®* and functional units in COF-TFPT-DBD. These results indicated that covalent organic

framework materials have potential applications in the detection and high-efficiency enrichment of Cu*in water.

Key words : covalent organic framework ; Benzothiazole copper ion;sensitivity ; adsorption ; reused
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Fig.10 Cu® removal rate of COF-TFPT-DBD in
different pH
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Fig.11 Adsorption isotherms of COF-TFPT-DBD and
fitting curves of two adsorption models at

three temperatures (30,40 and 50 °C)
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Tab.2 Parameters for Langmuir, Freundlich models for

Cu”* adsorption onto COF-TFPT-DBD

Langmuir <71 Freundlich 4525
K./ 0/ ,  Ki/(mgeg™)- 2
(Lemg™) (mg-g™) (Lemg™) V"
30 C 1.38 41.67  0.987 3.21 1.34 0.651
40 °C 2.01 42.53 0.993 9.81 3.08 0.29
50 °C 2.84 49.88  0.989 15.03 6.12  0.937
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Fig.12 Adsorption kinetics curve of COF-TFPT-DBD
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Fig.13 Linear relationship between different adsorption

kinetics models at 4 concentrations
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Tab.3 Adsorption kinetic parameters of COF-TFPT-DBD
P— ) )y # s {7 PA i

o K/ a4/ K,/

RZ

(mg-g™) min™ (mg-g™)  min”!
Smg/g L1000 0.002 0.714 4098 0.05900 0.979
I5mg/g  3.300 0.010 0.768 13.523 0.00547 0.99

30 mg/g  5.850 0.008 0.499 29.789 0.001 13 0.999
100 mg/g  48.560 0.013 0.864 153.840 0.00422 0.999
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