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Figure 1 Effect of (a)~(b) modifier concentration, (c)~(d) impregnation time,(e)~(f) impregnation temperature on the
adsorption rate of F-adsorbed by AA/La and AA/Ce.
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Figure 2 (a) Effect of pH on the F-adsorption rates of AA, AA/La, and AA/Ce adsorbents; (b) Zeta potential plots of

adsorbents at different pH.
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Figure 3 Effect of temperature on the F- adsorption rates of
AA, AA/La, and AA/Ce adsorbents.
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Figure 4 Effect of time on the F- adsorption rates of AA,
AA/La, and AA/Ce adsorbents.
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Table 1 Fitting parameters of pseudo first and pseudo
second order kinetic models.
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Figure 5 (a)Pseudo first-order kinetic models of three adsorbents, (b) Pseudo second-order kinetic models of three adsorbents.
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Figure 6 Effect of adsorbent dosage on F-adsorption rates.
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Figure 7 Effect of concentration on adsorption capacity.
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Figure 8 (a) Langmuir adsorption isothermmodel fits; (b) Freundlich adsorption isothermmodel fits; (c) TemKin adsorption

isothermmodel fits; (d) D-R adsorption isotherm model fits.
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Abstract Activated alumina is the most commonly used adsorbent for fluorine removal, in order to further
improve the fluorine adsorption performance of activated alumina, two modified adsorbent materials, lanthanum-
loaded activated alumina (AA/La) and cerium-loaded activated alumina (AA/Ce), were prepared by impregnating
activated alumina (AA) with lanthanum nitrate and cerium nitrate solution modification. Experiments showed that
the fluorine adsorption rates of AA/La and AA/Ce reached 74.40% and 90.23%, respectively, at an initial fluorine
concentration of 300 mg/L and pH=3.0, which were significantly improved compared with that of unmodified AA
(69.87%). The maximum adsorption rate of AA/La could reach 99.8%. The adsorption process conformed to the
proposed secondary kinetic model and Langmuir adsorption isotherm (R2>0.99). The adsorption mechanism is
that the material realizes fluorine adsorption through the ion exchange of surface hydroxyl groups and the
coordination between La/Ce and F-. The results provide an experimental basis for the development of rare earth-
modified adsorbents.
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