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Adsorption performance and mechanism of carboxyl covalent organic frameworks for Cd( II )
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Abstract: To prepare adsorption materials with high adsorption capacities and speeds, two types of covalent organic framework (COF )
materials, which were synthesized using a thermal method using TpBD COF was synthesized by 1,3, 5-triformylphloroglucinol (TP) and
benzidine (BD) monomers, and TpBD COOH COF was synthesized by 1,3,5-trialdehyde phloroglucinol (TP), benzidine (BD) and 4,4’ -

diaminobipheny-2, 2" — dicarboxylic acid (DAA) monomers. The structures and morphologies of the two materials were analyzed by
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scanning electron microscopy, X—ray diffraction, Fourier transform infrared spectroscopy, and porosity analysis. The Cd ( Il ) adsorption

properties of these two COFs were compared, and the adsorption kinetics and isothermal adsorption characteristics were analyzed. In

addition, the adsorption mechanism was investigated by detecting the TpBD—COOH COF before and after adsorption using Zeta potential

and X-ray photoelectron spectroscopy. The results showed that the addition of the DAA monomer could successfully modify the —COOH
functional group on TpBD COF and form a TpBD—COOH COF material. The adsorption results showed that the Cd ( II ) adsorption
capacities of TpBD COF and TpBD—COOH COF were 29.6 mg+g™' and 142.0 mg+g™, respectively, demonstrating that the TpBD—COOH
COF has an enhanced ability to adsorb Cd( Il ). The adsorption of Cd( Il ) onto the TpBD—COOH COF conformed to pseudo—second—order

adsorption kinetics and the Langmuir isotherm adsorption equation. Electrostatic adsorption and coordination between the carboxyl groups

and Cd( Il ) were the main adsorption mechanisms. Furthermore, the adsorption properties of TpBD—COOH COF for Cd ( Il ) remained

unchanged in practical water samples, demonstrating that it creates a good foreground for the adsorption of Cd( Il ) from a water environment.

Keywords: covalent organic framework (COF); carboxylic COFs; Cd( Il ); adsorption
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Figure 4 Elemental mapping image of COFs material
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Figure 5 Effects of pH, sorbent dosage and coexisting metal ions on the adsorption efficiency of Cd( I ), and the relationship between

Zeta and pH in aqueous solutions
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isotherm adsorption
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Table 3 Determination of Cd( I ) in actual water samples(meanzs, n=5)

WAL B T A JEE (g - 1)

B2 | WERE
Sample type Original concentration/ R Spiked AR Spiked IRV Spiked IR Spiked
(mg-L7") 0.0l mg-L"! 0.1 mg-L" 1 mg-L" 10 mg-L"!
W IRIK ND 0.49+0.20 1.46+0.23 2.49+0.12 3.57+0.12
EE N ND 0.16+0.27 2.52+0.16 3.84+0.19 5.55+0.07
K ND 0.24+0.37 3.59+0.11 5.68+0.05 6.39+0.07
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