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ABSTRACT

Various methods are used to remediate soil contaminated with heavy metals or petroleum. In recent years, harsh physical
and chemical remediation methods are being used to increase remediation efficiency, however, such processes could affect
soil properties and degrade the ecological functions of the soil. Effects of soil washing, thermal desorption, and land
farming, which are the most frequently used remediation methods, on the physicochemical properties of remediated soil
were investigated in this study. For soils smaller than 2 mm, the soil texture were changed from sandy clay loam to sandy
loam because of the decrease in the clay content after soil washing, and from loamy sand to sandy loam because of the
decrease in the sand content and increase in silt content during thermal desorption, however, the soil texture remained
unchanged after land farming process. The water-holding capacity, organic matter content, and total nitrogen concentration
of the tested soil decreased after soil washing. A change in soil color and an increase in the available phosphate
concentration were observed after thermal desorption. Exchangeable cations, total nitrogen, and available phosphate
concentration were found to decrease after land farming; these components were probably used by microorganisms during
as well as after the land farming process because microbial processes remain active even after land farming. A study of
these changes can provide information useful for the reuse of remediated soil. However, it is insufficient to assess only soil
physicochemical properties from the viewpoint of the reuse of remediated soil. Potential risks and ecological functions of
remediated soil should also be considered to realize sustainable soil use.
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Table 1. Remediation methods, contaminant, and concentration of soils used in the study

Concentration (mg/kg)

Remidiation methods Contaminant
Before After
Soil Washing Heavy metal (Pb) 650 62
Land Farming TPHs 1000~3000 ND~50
Thermal Desorption TPHs > 5000 <400
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Table 2. Proper ranges of physicochemical properties of soil for agricultural and landscape uses

Agriculture” Landscape?
Group Properties Unit
Rice paddy Green house  Field Orchard High Medium Low Poor
Field capacity m’*m? - - - - >0.12  0.12-0.08  0.08-0.04 <0.04
Porosity m*/m’ - - - - >0.6 0.6-0.5 0.5-04 <04
Physical - water ¢ - - - - S10° 1074104 107107 <107
permeability
Soil hardness mm - - - - <21 21-24 24-27 >27
pH 5565 6070 6065 6065 6065 ° 2563 o 4';-"5_'85' o Ny gf)
EC dS/m - - - - <0.2 0.2-1.0 1.0-1.5  >15
CEC cmol/kg - - - - >20 20-6 <6 -
Ex. K cmol’kg  0.25-030 0.70-0.80  0.50-0.60 0.30-0.60 >3.0 3.0-0.6 <0.6 -
Chemical Ex. Ca cmol/kg 5.0-6.0 5.0-7.0 5.0-6.0 5.0-6.0 >5.0 5.0-2.5 <25 -
Ex. Mg cmol/kg 1.5-2.0 1.5-2.0 1.5-2.0 1.2-2.0 >3.0 3.0-0.6 <0.6 -
OM g/kg 25-30 20-30 20-30 25-30 >50 30-50 <30 -
TN mg/kg - - - - >1200  600-1200 <600 -
Avail.P,0s mg/kg 80-120 350-500  300-500  200-300  >200 200-100 <100 -
Avail.SiO, mg/kg 157-180 >2.0 - - - - - -

1) S5 (soil.rda.go.kr), 2) 744715, 2002
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Fig. 1. Soil texture change after varius remediation processes (a)
total soil, (b) smaller than 2 mm. SW: Soil washing, LF: Land
farming, TD: Thermal desorption.
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Fig. 3. Change of pH and electronic conductivity (EC) of soil after various remediation processes.

Table 3. Change of exchangeable cation concentration of soils after various remediation processes (unit : %)
Exchangeable cation (cmol/kg)
Treatment
Na* K Ca* Mg AP*
Soil ni Before 0.111 0.168 4.887 1.009 0.015
off washing After 0.111 0.115 4.407 0.804 0.019
. Before 0.115 0.245 5.175 0.606 0.015
and farming After 0.064 0.074 1.766 0.220 0.016
. Before 0.084 0.087 4.075 0.483 0.018
Thermal desorption
After 0.077 0.085 2.553 0.448 0.016
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