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A Study on the Application of Soil Washing Technology
for HOCs-Contaminated Soil Using Mixed Surfactants
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. A series of batch tests were conducted to evaluate the design parameters for the application of soil

washing techniques to the hydrophobic organic compounds (HOCs)-contaminated soil using mixed surfactants.
Because the mixed surfactants form different structures of molecular aggregates from single surfactant, they
were applied to improve the washing efficiency. Kinds of surfactants added, mixing ratio, and total
concentration of mixed surfactants were evaluated. The uncontaminated soil was obtained from a country hill

near Nock-Chun Station in Seoul. The portion of soil passing #4 (4.75 mm) sieve was used. The pH, organic

contents and cation exchange capacity were 4.4, 1.6% and 4.08 meq/100 g, respectively.
artificially contaminated by n-dodecane. The 5% solution of OA-5 and OA-14 (1

The soil was
:1) showed 86% washing

efficency. The 4% solution of SDS and OA-5 (1:1) showed 95% washing ethiciency.
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Table 1. The properties of target organic contaminant

Compound

L. n-dodecane
Characteristic

Classification
Structure
Molecular Weight
Melting Point {°C)
Boiling Point (°C)
Density

aliphatic
CH,;(CH,),(CH;
170.34
9.6
216.3
0.7487
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Table 2. The analytical conditions by gas chromatography of tar-
get organic contaminant

GC Model HP 589011
Column HP-1
Injection Mode split
Injection Temperature [°C] 220
Detector Temperature [°C) 250
Carrier Gas N,

Flow Rate [ml/min] 5
Detector FID
Injection Volume [p/] 1

Split Ratio 7.8

Table 3. Surfactants tested in this study

Commercial Name Molecular Formular  Avg,. “HLB
Name (Avg.) MwW
OAS o tiene CrHSCOO(GHONH 502 8.6
OA-9 f’ﬂ Yl :Z’t eryc CyHCOO(C,HO)H 678 11.5
oa1z2 Y C,HzCOO(C,HO)H 898 136
sps  sediomdodeqyl opp oy osONaT 288

sulfate
Biosurfactant sophorolipid - 688 8~13

*HLB : hydrophile-liphophile balance
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Figure 1. Mixed surfactant system 1 (n-dodecane 4,000 mg/kg
dry soil, dilution ratio=1:5, conc. of surfactant solu-
tion added=0.5, 1, 2, 3%, shaking time=10 hr, tem-
perature = 25°C).
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Figure 2. Mixed surfactant system II (n-dodecane 4,000 mg/kg
dry soil, dilutior: ratio=1:5, conc. of surfactant solu-
tion added =0.5, 1, 2, 3%, shaking time =10 hr, tem-
perature = 25°C).
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Figure 3. Mixed surfactant system III (n-dodecane 4,000 mg/kg
dry soil, OA-5+OA-14 = 5%, diludon ratio=1:5, shak-
ing time = 10 hr, temperature = 25°C).
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Figure 4. Mixed surfactant system IV (n-dodecane 4,000 mg/kg
dry soil, SDS+OA-5 = 3%, dilution ratio=1:5, shaking
time = 10 hr, temperature = 25°C).
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Figure 5. Remaining mass ratio vs. time (n-dodecane 4,000 mg/
kg dry soil, dilution ratio = 1:5, conc. of surfactant solu-
don applied = 3 %, temperature = 25°C).
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Figure 6. DPercent removed vs. concentration of mixed surfactant
solution (n-dodecane 4,000 mg/kg dry soil, dilution ra-
tio = 1:5, mixing ratio = 1:1, shaking time =10 hr, tem-
perature = 25°C).
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