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Boron adsorption by ZIF-8 @ Co-Mn-ZIF-67 zeolite imidazole framework
ZHAO Meng, CHEN Yuantao,ZHANG Lili, WANG Yinghui
(College of Chemistry and Chemical Engineering , Qinghai Normal University , Xining 810008 , China )

Abstract: In order to improve the boron adsorption effect by ZIF-67 zeolite imidazole framework material, ZIF-
8@Co-Mn-ZIF-67 zeolite imidazole framework material was prepared by solvothermal method for the first time in
this study to further solve the pollution and waste of boron resources. Scanning electron microscopy (SEM) , X-ray
diffraction(XRD) , Fourier transform infrared spectroscopy (FT-IR) et al., were used to characterize the material. It
was found that the material had good crystal morphology through characterization, and high stability. The effects of
adsorption time and pH on the adsorption performance were discussed. In addition, the adsorption kinetics and ther-
modynamics of the adsorption process were studied in detail. And the quasi-first order and quasi-second order ki-
netic models, Langmuir and Freundlich isothermal adsorption models were used to explore the adsorption mecha-
nism of the material. The experimental results showed under the condition of pH=6,the temperature 25 °C, the maxi-
mum adsorption capacity reached 34.35 mg/g. The adsorption kinetics study showed that the adsorption process fol-
lowed the quasi-first-order kinetics model, and the adsorption isotherm showed that the whole adsorption process
was more consistent with the Freundlich model, indicating that the adsorption process was multi-molecular layer ad-
sorption. The material showed good stability and reproducibility after 10 cycles of adsorption experiments. It has a
broad application prospect in boron removal in aqueous solution.
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Fig. 1 XRD pattern of ZIF-8@Co-Mn-ZIF-67 zeolite

imidazole framework material before and after adsorption
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Table 1 Langmuir and Freundlich parameters of boron adsorption by ZIF-8@Co—~Mn~-ZIF-67 zeolite imidazole framework materials
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Fig. 8  Kinetic model of boron adsorption by ZIF-8@Co-

Mn-ZIF-67 zeolite imidazole framework material
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Table 3 Kinetic parameters of boron adsorption by ZIF-8@Co-

Mn-ZIF-67 zeolite imidazole framework material
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Fig. 9  Cyclic adsorption of boron on ZIF-8@Co-Mn-ZIF-67

zeolite imidazole framework material
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