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A Study on the Basic Characteristics of In-situ Soil Flushing
Using Surfactant
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Department of Environmental Engineering, Kwangwoon University

ABSTRACT

Lab scale batch and column tests were performed to investigate the treatability of petroleum contaminated soil using the
in-situ soil flushing method. The pyrex column (4.5 X25 cm) was used to investigate optimal washing agent, surfactant
concentration, mixing ratio, and inlet velocity. The mixed surfactant of POE,4 and SDS were determined as ideal systems
for the batch tests. From the results of preliminary tests, mixed surfactant was found to be more harmful for
microorganisms. So POEs and POE , were chosen as the surfactant system for the batch study. The washing efficiency for
the diesel contaminated soil was increased until 1%, and decreased after 1%. When applied as selected mixed surfactant,
the ideal mixed ratio was recognized as 1:1. Therefore we selected mixed surfactant POEs and POE,,, surfactant
concentration 1%, and mixed ratio 1:1 for the remediation of diesel contaminated soil. In column tests, the total removal
efficiency was improved as the flux of washing agent was increased. At the same pore volume, small flux showed better
removal efficiency.
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Table 1. The characteristics of the soil tested

pH 8.26
Organic Content [%] 1.47
Bulk Density [g/cm3] 133
Particle Density [g/cm’] 2.83
Porosity 472
CEC [meq/100 g] 424
Uniformity Coefficient 10.00
Permeability [cm/sec] 0.0208
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Fig. 1. Schematic diagram for column tests.
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Table 2. The analytical condition of TPH by gas chromatography

GC Model HP 5890A

Column HP-5
Injection Mode split
Injection Temp. 280°C
Detector Temp. 290°C
Oven Temp.

Initial 80°C, 3 min

Slope 10°C/min

Final 290°C, 10 min
Carrier Gas N,
Flow Rate 4 mL/min
Detector FID
Injection Volume 1 ul
Split Ratio 70
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Fig. 2. Distribution of concentration by the particle size.
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Fig. 5. TPH removal efficiency vs. surfactant solution flux (initial
TPH conc. = 13,500 mg TPH/kg dry soil, type of surfactant =
POE; + POE,,, surfactant conc. = 1%, dilution ratio = 1:1, weight
of contaminated soil = 500 g), (a) TPH removal efficiency vs.
time, (b) TPH removal efficiency vs. pore volume.
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