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Enhanced Electrokinetic Remediation of Heavy Metals-organic Pollutants Compound Contaminated Red Soils
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Abstract Thousands of sites are contaminated with both heavy metals and organic compounds, which brought the difficulties and challenges
to soil remediation. Previous studies had shown that electrokinetic EK remediation technology has potential to remove heavy metals and or—
ganic compounds simultaneously. In this paper, red soil was selected as a test soil and it was spiked with pyrene and copper at a concentration
of 500 mg- kg™ to simulate typical compound pollutants. The impact of the biosurfactant hydroxypropyl-B—cyclodextrin HPCD and oxidant
H,0, on the EK remediation of compound polluted soil with pH control was studied. A voltage gradient of 1 V -cm™ was applied for all the
tests of 15 days duration. In all the tests, both pyrene and copper had the trend of migrating towards the cathode. The results showed that in—
creasing soil pH reduced the oxidation and degradation of pyrene and hindered the removal of copper. The treatment of 10% HPCD and con—
trolling catholyte pH at 3.5 was efficient for the desorption and migration of contaminants, and the removal rate of pyrene and copper reached
51.3% and 80.5%, respectively. The use of 6% H,0, was found to be ineffective for the removal of pyrene and copper because of the instabili—
ties of H,0,. The increase of H,0, concentration and dose could be considered to increase the removal efficiency of PAHs.
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Figure 1 A schematic diagram of electrokinetic apparatus
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Table 1 Experimental design of electrokinetic treatments
Treatments Anolyte Catholyte pH pH control Soil weight/g
Exp-01 0.01 mol-L™" NaNO; 0.01 mol-L™" NaNO; 510
Exp-02 10%HPCD+0.01 mol - L™ NaNO; 0.01 mol- L NaNO; pHI10 535
Exp-03 10%HPCD+0.01 mol - L™ NaNO; 0.01 mol- L NaNO; pH3.5 535
Exp-04 10%HPCD+6%H,0,+0.01 mol - L. NaNO; 0.01 mol - L™ NaNO, pH3.5 525
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Figure 2 Change of electric current a and cumulative electroosmotic flow b with time in various treatments
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