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Abstract: Zirconia functionalized activated carbon fiber (ACF-Zr) adsorbent was successfully prepared using the
post-grafting method and its adsorptions for fluoride ion (F~) uptake were investigated in details. Characterized
results demonstrated that zirconia was highly dispersed on the surface of active carbon fiber. Adsorption
experiment indicated ACF-Zr has high removal efficiency of F~, because of ion exchange andelectrostatic
interaction. The adsorption isotherm could be well described by the Langmuir adsorption model and adsorption
kinetics on ACF-Zr followed by pseudo-second-order kinetics. The adsorption capacity decreased with the

increase of solution pH value. Nearly no influence was observed by solution coexisting ions Cl7, NO;™ and SO,™.
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Fig.1 SEM images of ACF-O (a) and ACF-Zr (b)
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Fig.2  XRD patterns of ACF-O (a) and ACF-Zr (b)
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Fig.3 FTIR spectra of ACF-O (a) and ACF-Zr (b)
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Table 1 Structural properties of the samples

Samples 710, content' / wt% Sper’ / (m?eg™)
ACF-O — 837.02
ACF-Zr 12.73 497.19

' Determined by X Ray Fluorescence Spectrometer; " Deter-
mined by N, adsorption using the Brunauer-Emmett-Teller (BET)

method.
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Fig.5 Adsorption isotherms for F~ on ACF-O and ACF-Zr
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Table 2 Langmuir and Freundlich Model Parameters, Q,, b, Ky and n and R*
Langmuir isotherm parameters Freundlich isotherm parameters
Adsorbent
B/ (Lg) Qu/ (mg-g”) R Ky n R
ACF-0O 10.010 6 17.04 0.983 0.290 1.13 0.863
ACF-Zr 0.073 0 39.06 0.998 2.933 1.55 0.985
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Fig.6  Adsorption kinetics of F~ on ACF-Zr plotted as

solid-phase concentration vs time
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Fig.7 Adsorption of F~ on ACF-Zr as a function pH
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Table 3 Comparison of the pseudo-first-order and pseudo-second-order rate constants at

different initial concentrations for F~- adsorption onto ACF-Zr

Co! Quy/ First order kinetics Second order kinetics
(mg-L7) (mg-g™) Q./ (mg-g™ ki / min™ R? Q./ (mg-g™) k> / (g-mg™-min™) R

15 22.80 12.97 9.94x10° 0.846 22.83 1.30x10°7 0.999

30 48.03 28.04 4.68x107 0.937 49.02 2.75x10° 0.999
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