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Abstract: The modified electrode (ACF-Al) was prepared by coating alumina (Al,Os3) gel on the surface of activated carbon fiber
(ACF) with sol-gel method and heating treatment, and the obtained electrode was characterized with the SEM, XRD and pore size
analysis. Subsquently, The artificial wastewater was tested in the lab to evaluate the electroadsorption performance of fluoride
removal. Results showed that the modified ACF-Al electrode inhabited twice the capacity than the original ACF electrode on sodium
fluoride adsorption. The operating parameters were optimized by response surface test with a result of voltage 2.5V, concentration
15mg/L, and pH 5.72 separately. Moreover, the treatment performance can be further improved by application of two pairs of
electrodes, so that the effluent water quality could meet the sanitary standard of drinking water. This novel electrode showed good
stability that the adsorption capacity was little reduced after several cycles of regeneration. Finally, the adsorption mechanism was
investigated with the simulation of the Langmuir isotherm model, as well as the analysis of Fourier transform infrared spectroscopy
and X-ray photoelectron spectroscopy. Results showed that the adsorption kinetics followed the pseudo-first-order kinetics model,
and this process was accomplished by physical electroadsorption, and ion replaces of -OH group on ACF-AI surface through ion
exchange and chemisorption.
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Fig.1 The flow diagram of the electroadsorption process
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Fig.6 The variation of fluoride removal rate with different

plate voltage and reaction time
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Table 4 Kinetic fitting parameters of ACF-Al

electroadsorption fluorine removal

R ah o

kolg/
(mg-min)] ®
0.0 0.11 0.0170 0.9965 0.13 0.1495 0.9887
1.0 0.55 0.0069 0.9978 0.78 0.0071 0.9986
1.2 0.73 0.0103 0.9988 0.96 0.0099 0.9991

2R a) )y AR

LR (V)

qmg/e) k(min') R gq{mgg)

1.4 0.83 0.0082  0.9994 1.15 0.0058  0.9968
1.6 0.94 0.0069  0.9992 1.35 0.0039  0.9970
1.8 1.09 0.0066  0.9973 1.59 0.0031 0.9939
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Fig.15 XPS results of ACF-Al electrode before and after electroadsorption
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