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Anolyte Enhanced Electrokinetic Remediation of Fluorine-contaminated Soils
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Abstract: An experimental study was carried out in order to determine the characteristics of migration and its influencing factor of soil fluorine
in the electrokinetic process under different applied voltage and concentration of anolyte. The feasibility of anolyte enhanced on electrokinetic
remediation of fluorine-contaminated soil was analyzed. The results show that when deionized water is used as anolyte with the 1.0 V/em
voltage gradient: the cumulative mass of fluorine in catholyte and anolyte are 8.2 mg and 47.7 mg respectively and the removal rate of fluorine
is only 8.8% . Anolyte enhanced electrokinetic process can promote effectively the migration of fluoride in soil. When 0.02 mol/L. NaOH
solution is employed as the anolyte, the removal rates are 25.9%, 31.2% and 47.3% with 1.0, 1.5 and 2.0 V/cm voltage gradient
respectively. As the concentration of anolyte increased to 0.1 mol/L, the removal rates are 55.4% , 61.1% and 73.0% . The electromigration
is the main transport mechanism and the electroosmotic flow has an effect on the migration of fluorine in soil. The voltage gradient and the
concentration of anolyte are the main factors influencing the removal rate of fluorine in soil. Appropriate anolyte enhanced electrokinetic method
can be applied to remediate fluorine from contaminated soil .
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Fig.1 Schematic of electrokinetic experimental apparatus
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Table 1  Experimental design of electrokinetic treatments
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Fig.2 Current variation across the cell vs time
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Fig.3  Soil pH distribution across the specimen after the

electrokinetic tests
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specimen after the electrokinetic tests
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Fig.5 Evolution with time of the cumulative mass of fluorine recovered at the electrolyte
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