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Development of Hybrid Remediation Method for Contaminated Soils
with Zinc or Arsenic and Diesel

Hye-Young Kim - Jeong-Hun Park*

Department of Environmental Engineering, Chonnam National University

ABSTRACT

The purpose of this study was to develope the remediation method of contaminated soils with metals and petroleum. The
diesel degrading strain was isolated and identified from the soil contaminated by petroleum at industrial sites. Diesel
biodegradation experiment was performed by diesel degrading bacteria in both solution and soil slurry. Contaminated soils
by Zn or As and diesel were treated consecutively by steam-vapor extraction, biodegradation, and acid washing. The strain
was identified as Pseudomonas aeruginosa, and named as Pseudomonas aeruginosa TPHI. The optimal culture
conditions of TPH1 were 20°C and pH 7.0, 3% of diesel concentration. Biodegradation of diesel was performed using the
separated strain in liquid medium, and 63% of diesel was degraded in 72 hours. And 52% of diesel was removed in the
tested soils. In the treatment of contaminated soils with diesel and Zn or As, 29% ~ 44% of diesel was reduced by steam-
vapor extraction, 60% ~ 71% of diesel was removed after biodegradation. 47% of Zn and 96% of As were removed after
acid(mixture of sulfuric and oxalic acids) washing. It is recommended that consecutive treatment method of steam-vapor
extraction, biodegradation and acid washing is effective for remediation of complex contaminated soils with metals and
petroleum.

Key words : Soil remediation, Diesel, Pseudomonas aeruginosa TPH1, Heavy-metals, Contaminated soil,

Biodegradation, Washing
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Table 1. The properties of soils
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Soil TOC (%) Sand (%) Silt (%) Clay (%) Soil texture  Concentration of pollutant
Heukeumji 13 70 22 8 Sandy loam -
Gwangju 0.4 71 23 6 Sandy loam -
Zn contaminated soil 1.28 56 34 10 Sandy clay 1792 ppm
As contaminated soil 1.79 66 19 15 Sandy clay loam 2.59 ppm
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Fig. 1. Schematic of the remediation process; 1. reactor, 2. steam generator, 3. heater, 4. strain medium, 5. acid solution, 6. recycle of acid
solution, 7. filter, 8. distributor, 10. gas remover, 20. liquid tank, 30. vacuum pump, 40. gas-liquid separator.
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Fig. 3. The effect of temperature on cell growth of TPH1 in
MSM liquid medium.
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Fig. 4. The effect of pH on cell growth of TPH1 in MSM liquid
medium.
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Fig. 5. The growth of isolated strain TPHI1. Diesel as a carbon
source was added to MSM-medium at 20°C, pH 7.0, 150 rpm.
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Fig. 6. The biodegradation of 1.0% treated diesel oil by
Pseudomonas aeruginosa TPHI1.
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Fig. 7. The diesel concentration in four different soils; (A) Heukeumyji, (B) Gwangju, (C) Zn contaminated soil, (D) As contaminated soil.

Error bar is the standard deviation of triplicate measurements.
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Fig. 8. The residual amount (%) of diesel and Zn after each
treatment on soil ; A) Control, B) (Steam + vacuum), C) (Steam
+ vacuum) + TPH1, D) (Steam + Vacuum) + TPH1 + Acid washing.
Error bar is the standard deviation of triplicate measurements.
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vacuum) + TPHI1, D) (Steam + Vacuum) + TPH1 + Acid washing.
Error bar is the standard deviation of triplicate measurements.
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