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ABSTRACT

In this study, a series of batch-scale tests were conducted to optimize the design parameters for the
application of soil washing techniques to the hydrophobic organic compounds(HOCs)-contaminated
soil and to find the effective methods for the recovery of surfactants from washing effluent by using
solvent. Several nonionic surfactants (polyoxyethylene oleyl ester) and sophorolipid were applied to
the artificially contaminated soil (4,000 mg n-dodecane/kg dry soil). The effects of washing time,
concentration of surfactant solution, dilution ratio, and temperature on washing efficiencies were
examined. Hydrophile-liphophile balance (HLLB) number was proven to be one of the important
parameters for soil washing. The HLB numbers of OA-5 and sophorolipid are too low to form a stable
soil-water emulsion. They showed very low washing efficiencies less than 10%. If HLB number is in
the proper range to form a stable soil-water emulsion, surfactant having higher solubility for HOCs
shows higher washing efficiéncy. OA-14 having higher HLB number than OA-9 formed more stable
soil-water emulsion. But its washing efficiency was about 20% due to a lower molar solubility ratio
(MSR) than OA-9. OA-9, which forms a stable soil-water emulsion and has comparatively high
sofubility for HOCs, showed about 60% washing efficiency by itself. To recover anthracene effectively

from OA-9 washing effluent by using benzene as an organic solvent, desirable temperature and pH
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Table 1. The Properties of Target Organic

Contaminants
Compound
eristic n-dodecane anthracene
Classification aliphatic aromatic
Structure CH,(CH,);cCH,y
Molecular Weight 170.34 17824
mp. (T) 9.6 2163
bp. (T) 2163 340
Density 0.7487 1.283
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Fig. 1. My/M, vs. Time
(n-dodecane 4,000mg/kg dry soil, dilution
ratio = 1:5, conc. of surfactant solution =
0.5 %, temperature = 25C)
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Fig. 2. Removal Rate vs. Concentration of
Surfactant Solution (n-dodecane 4,000
mg/kg dry soil, dilution ratio = 1:5,
shaking time = 10hr, temperature =
25TC)
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Fig. 3. Removal Rate vs. Dilution Ratio of
Surfactant Solution (n-dodecane 4,000
mg/kg dry soil, conc. of surfactant
solution = 3%, shaking time = 10hr,
temperature = 25T)
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Fig. 4. Removal Rate vs. Particle Size (n-dodecane
4,000mg/kg dry soil, OA-9, OA-14 3%,
dilution ratio = 1:5, shaking time = 12 hr)
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Fig. 5. Solubility of Anthracene vs. pH
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12 hr, temperature = 25T)
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Fig: 6. Solubility of Anthracene vs. Temperature
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