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Removal Mechanism of Fluoride in Groundwater
by Manganese-Supported Activated Alumina
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Abstract;In order to alleviate the problem of excessive fluorine in groundwater, in this paper
activated alumina was modified with manganese,and the mechanism of adsorption and removal of
fluoride was studied by it. The adsorption efficiency of manganese-loaded activated alumina at
different initial concentrations and temperatures were analyzed in static adsorption kinetics and
adsorption thermodynamics experiments. According to XRD pattern and SEM image there are
characteristic peaks of manganese oxide and hydroxide and an irregular convex structure on the
surface of manganese-supported activated alumina, which stand for manganese oxide successfully
attached to the surface of activated alumina. The effect of removing fluoride after modification is
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increased by 70% . For fluoride ion adsorption the quasi-secondary kinetics fitting effect of

manganese-loaded activated alumina is better than that of quasi-first-order kinetics. And its

regression coefficients are 0.997 6 and 0.999 5. Compared with the Langmuir adsorption

thermodynamic model, the Freundlich model has a higher fitting to the adsorption process of

manganese-supported activated alumina. The fitting coefficients were 0.999 1, 0.991 6 and
0.997 1 at temperatures of 25 C,35 C and 45 T. So the adsorption of fluoride ions by
manganese-loaded activated alumina is multi-layer chemical adsorption,and the adsorption reaction

is a spontaneous endothermic reaction. The adsorption rate is controlled by external diffusion and

intraparticle diffusion,and is dominated by intraparticle diffusion control.

Key words : fluoride ion;activated alumina ;adsorption ; groundwater ; thermodynamics
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Table 1 Experimental items and methods
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Fig.1 XRD image of AA and MnOOH@ AA
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Fig. 3 Fitting curve for kinetics
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Table 2  Fitting parameters of intraparticle

diffusion model
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Fig. 5 Langmuir and Freundlich adsorption isotherm equation fitting curve
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