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Electrokinetic Remediation of Soil Contaminated with Zn, Ni and F
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ABSTRACT

The feasibility of electrokinetic remediation was investigated in the laboratory to treat contaminated soil with Zn, Ni and F.
Electro-migration and electro-osmosis are the major removal mechanisms because fluorines desorbed from soil exist as an
anionic form in soil pores, and Zn and Ni exist as a cationic form. Desorption of fluorine was enhanced under the alkaline
condition, but that of Zn and Ni increased under the acidic condition. Sequential pH control was effective to control the
mixed wastes from contaminated soil. 2 V/em was applied to reactor to evaluate the effect of constant voltage gradient,
after two weeks, the removal efficiency of Zn, Ni and F was 20.5%, 2.5% and 57.4%, respectively. Even though the
removal of Zn and Ni was very low, the pH control enhanced transport of Zn and Ni significantly. As a result, sequential
pH control is a effective method to remediate mixed waste-contaminated soil.
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Fig. 1. Schematic diagram of EK process; (a) Conventional EK system, (b) Catholyte conditioning system.

Table 1. Experimental conditions for EK operation

EK exp. Voltage gradient (V/cm) duration (day) Anolyte Catholyte
Exp 1 2 MgS0, 0.1M -
Exp 2 2 MgSO; 0.1IM HNO; 0.1IM
0-7 (7) NaOH 0.1M -
Exp 3 2
8-14 (7) MgSO, 0.IM HNO; 0.IM
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Fig. 2. The pH distribution of soil section after EK treatment.
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Fig. 3. Current density with time.
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Fig. 5. Fluorine distribution in soil section after EK experiment.
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