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ABSTRACT

In this study, electrokinetic remediation tests were performed with spiked fine-grained soil by phenanthrene which is
representative hydrophobic organic contaminant of petroleum hydrocarbon. And also, the enhanced method was used with
surfactant concentration variation and elapsed time to achieve more higher removal efficiency than conventional electrokinetic
treatment. In conventional electrokinetic treatment, most phenanthrene was not transported. But, in the enhanced method used
by the surfactant, phenanthrene moved form anode to cathode region and accumulated in cathode region. Also, the
transportation rate of phenanthrene was increased with surfactant concentration increasement and elapsed time.
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Table 1. Soil properties used in this test
Sand EPK Kaoline
Coef.ﬁcien-t of | Coefficient Effe.ctive grain Specific | pH at Li.qu.id Pl.ast.ic Specific | Plastic Specific oH at
uniformity | of curvature size Dyg . limit limit . . surface area
c, c, (mm) gravity |w=500% %) %) gravity | index (m2 /o) w=500%
2.80 0.91 0.10 2.56 7.65 54.5 30.9 2.65 22.6 24.25 4.84
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Table 2. Mixed soil properties used in this test

Liquid limit(%) Plastic limit(%)

Specific gravity

Plastic index pH at w=500%

54.5 30.9 22,6 4.84
Table 3. Physical * chemical properties of phenanthrene
Melti Boili Wat Henry's 1
Chemical | Molecular | Specific © .1ng O],mg arer CHLY's AW Vapor pressure
Name formula weight avit point point solubility constants (mmHg, 20° C)
& graviy ©C) ©C) (mg/l, 25°C) | (atm-m*/mole) &
phenanthrene | CI14H10 178 0.98 100 340 1.29 2.56X10-4 2.1X10-4
Table 4. Physical and chemical properties of Triton X-100
Name Structure Molecular weight HLB* CMC**(mg/L)
Triton X-100 se—fand = e 625 13.5 628

*HLB: Hydrophilic Lipophilic Balance.
#*CMC: Critical Micelle Concentration
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Fig. 1. The schematic diagram of the reconstitute apparatus.
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Table 5. Test conditions

Test conditions
Initial .
Code . fa ) Duration Voltage Soil type
Contaminant | concentration Surfactant (days) V)
(mg/kg) .
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Bl Fal Al T X X ’ > ’ 3 X
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Fig. 2. The schematic diagram of the electrokinetic remediation
apparatus set up.
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Fig. 3. Adsorption isotherm of TX-100.
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