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A New Circulation Method for Electrokinetic Remediation of
Soil Contaminated with Lead
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ABSTRACT

A new method has been proposed and developed that solves the problem of decreasing electroosmotic flow rate by excess
H' and precipitation of heavy metal by OH™. An electrolytic solution was circulated between the anode and cathode
compartments that enabled the pH at the anode and cathode to be controlled. The change of the soil pH by circulation
systems affects the operation time, by lowering the rate of increase of the electric potential gradient, and the removal
efficiency of heavy metals, by affecting the soil pH. Since there was no effluent from the cathode compartment in
circulation system, there was no need to treat the wastewater after the experiment, which resulted in the reduction of

influent electrolyte volume.
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Fig. 1. Schematic diagrams of electrokinetic remediation process.
a) system I, b) system II, ¢) system III, d) system IV.
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Table 1. Conditions for the Electrokinetic Remediation Experiments

Operation Current Duration Initial
system (mA) (days) PbdD eone.
(mgPb/kg soil)
System 1 20 5 201
System II 20 5 205
System 11 20 S, 10 203, 200
System IV 20 5, 10 202, 203
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Fig. 2. Electrical potential gradients and electroosmotic flow from
the cathode. a) electrical potential gradients, b) electroosmotic flow.
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Table 2. Adsorbed Pb(II) Concentration on the 10 g Activated-
Carbon in each Experiment

Operation Duration Flow rate Pb(Il) conc.
system (days) (ml) (mgPb/kg soil)
System I 5 0 1.155
System 111 10 1.1 1.200
System III 10 44 0.241
System IV 10 1.1 0.119
System IV 10 44 0.092
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Fig. 6. Final/initial Pb(Il) concentration of soil after the
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lead concentration of system I and system IV.
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Table 3. Removal Efficiency of Lead in each Experiment
Operation Duration Flow rate Removal

system (days) (ml) Efficiency (%)

System 1 5 0 19.5
System I 5 0 20.8
System III 5 1.1 31.8
System III 5 4.4 26.1
System IV 5 1.1 30.6
System IV 5 44 239
System IIT 10 1.1 37.2
System III 10 4.4 379
System IV 10 1.1 363
System IV 10 44 333
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