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Abstract

Fluoride is a “double-edged sword”; drinking water serves as the primary source of fluoride intake
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for the human body. Low-cost fluoride removal materials were prepared by modifying high-temper-
ature calcined animal bones with zirconium salts. Fluoride removal mechanism and influencing fac-
tors of the modified materials were analysed by isothermal adsorption experiments pH effect exper-
iments, coexisting ion effect experiments and dynamic column experiments. The results showed that
under the conditions of pH = 7 and temperature of 25°C, the maximum adsorption capacity of fluoride
ions by the modified material was 6.25 mg/g according to the Langmuir model. Due to the influence
of the surface charge properties and the amount of modified material, pH had a direct effect on the
fluoride removal efficiency of the modified material. Under weakly acidic to acidic conditions, the
material showed excellent fluoride removal performance. The co-existing sulphate ions had a minor
effect on the fluoride removal performance of the material, while bicarbonate ions had a significant
effect. This was because the high concentration of bicarbonate ions caused pH changes and formed
ligands with metal oxides, occupying the adsorption sites. The dynamic column experiments demon-
strated the excellent fluoride removal performance of the modified material for actual water bodies,
further verifying the practicality of the material.
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Figure 1. Adsorption isotherm of fluoride ions on zirconium-modified
bone char (25°C, pH=7)
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Figure 2. Fluoride removal capacity under different pH value
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Figure 3. Effect of SO} on fluoride sorption by Zirconium-modified bone char
(25°C,pH=17)
[E 3. SO XAt ERRASENFN25°C, pH="7)

8_
7,
— 61
(@)
> 5 .
£
4,
i
13
E
B 2 A
1_
O_
0 100 200 300 400 500
RER S AR E

Figure 4. Effect of HCO; on fluoride sorption by Zirconium-modified bone
char (25°C)
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Figure 5. Variation curve of fluoride ion concentration in effluent during
dynamic column process explanation and optimization for scientific context
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