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Fundamental study of the electrokinetic process for soil remediation technology

using salts as model substance
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ABSTRACT

The electrokinetic process, a contaminated soil remediation
technology, has the potential for in situ remediation;
however, few studies are currently in Japan. Therefore, we
conducted a fundamental study on the factors that affect
the removal of pollutants using sodium and chloride ions,
which are also factors involved in salt damage, as models.
Sodium ions moved toward the cathode, and chloride ions
moved toward the anode and there were transported outside
the soil section. The anion removal rate decreased because
of the electroosmotic flow from the anode to the cathode.
Humic substances, organic matter commonly present in soil,
interfere with sodium migration.
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Electroosmotic flow, Salt damage, Soil remediation.
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Fig. 1. Schematic diagram of electrokinetic process
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Fig. 2. a) Picture and b) schematic diagram of electrokinetic device
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Fig. 3. X-ray diffractograms of white clay.
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Table 1 Characterization of the model contaminated soil.
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Fig. 4. Removal efficiency of sodium ion from the model
contaminated soil at different operation time, potential
gradient: 1 V/cm.
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Fig. 5. Distribution of sodium ion in the model contaminated soil

at different potential gradient after 6 hours operation.
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Fig. 6. Distribution of chloride ion in the model contaminated soil
at different operation time, potential gradient: 1 V/cm.
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Fig. 7. Distribution of sodium ion in the model humic
contaminated soil at different operation time, potential
gradient: 1 V/cm.
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Fig. 8. Electric current value under the conditions of sodium
concentration 200 mg/kg, potential gradient 1 V/ cm, and
24 hours operation. The ammeter with a built-in DC power
supply has a resolution of 1 mA.
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