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Application of A Full Scale Soil Washing Process for the Remediation
of Contaminated Soil around an Abandoned Mine

Sang-Kee Seo' * Sang-Hwa Lee'* - Jeong-Ho Son* * Yoon-Young Chang’
'Office of Environmental Geology, Korea Rural Community & Agriculture Corporation
’Department of Environmental Engineering, Kwangwoon University

ABSTRACT

This study was carried out to evaluate the applicability of the full scale soil washing processes for reducing heavy metal
contamination level of soil around an abandoned mine. In the results of soil washing of the target soil with H,SO, and
NaOH, the As concentrations of treated soil continuously increased compared with contaminated raw soil. Also, removal
efficiencies of Zn and Ni were low. This problems might be caused by chemical partitioning of As in soil and its geologic
origination, soil particle size, and scale up of washing plant.
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Table 1. The composition of full scale soil washing process

Facilities Composition

Screen ‘Trommel screen

- Input hopper

Ist washing system Ist washing tank

-2nd washing tank
- Ist vibrating sieve

-3rd washing tank
-2nd vibrating sieve

2nd washing system

3rd washing system

- pH control tank
- Precipitation tank
- Filter press

Wastewater treatment system
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Table 2. Physicochemical characteristics of the target soil
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Sample? Clay Tailings (M)  Tailings (S) Tailings (L)  Contaminated soil
Sand(%) 31.0 24.0 5.0 70.0 58.0
. . Silt(%) 39.0 68.0 74.0 26.0 34.0
Soil particle
Clay(%) 30.0 8.0 21.0 4.0 8.0
Soli texture® CL SiL SiL SL SL
pH 7.7 7.4 7.7 7.6 8.0
Water content(%o) 28.8 27.1 32.6 14.3 28.5
Organic content(%) 0.13 0.76 1.13 1.10 2.19
CEC(cmol/kg) 15.7 6.6 10.7 8.5 26.7
Table 3. The concentration of heavy metals by soil washing using H,SO, (Unit : mg/kg)
Operation As Zn Cd
No. Before After Before After Before After
1 6.1 4.7 933 622 0.59 0.30
2 4.5 8.5 1,683 991 1.34 0.64
3 4.5 6.8 1,683 1,406 1.34 0.77
4 5.7 7.6 3,595 2,351 1.81 1.08
5 17.6 7.6 3,240 1,580 1.30 0.65
6 6.0 13.0 4,921 3,416 225 1.68
7 4.6 13.8 4,736 2,822 1.90 0.98
8 54 10.2 3,593 2,047 2.37 1.04
9 5.0 10.5 3,863 3,371 223 0.96
10 12.6 7.0 3,071 2,721 1.19 1.06
11 8.5 12.1 2,738 1,752 1.52 0.81
Average 7.3 9.3 3,096 2,098 1.62 0.91
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Fig. 1. full scale soil washing plant.
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Table 4. The concentration of heavy metals by soil washing using NaOH (Unit : mg/kg)
Operation As Zn Cd

No. Before After Before After Before After

1 4.7 72 2,283 1,270 0.82 0.56

2 5.8 84 2,434 1,223 0.68 0.56

3 10.7 83 1,719 992 0.69 0.37

4 13.7 9.1 1,253 746 0.54 0.39

5 13.6 10.0 1,136 844 0.39 0.39

6 8.0 10.3 1,281 881 0.32 0.33

Average 9.4 8.9 1,684 993 0.57 0.43
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Fig. 2. Weight fraction with respect to soil particle size by full
scale soil washing.
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Table 5. The concentration of heavy metals by soil washing with

water (Unit : mg/kg)
Type of soil As Zn Cd
Contaminated soil 29.5 5,649 4.06
Washed soil 28.6 4,579 3.59
Washed soil(R, S)? 20.7 2,916 2.20
250
I Before washing
[ After washing
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Fig. 3. The concentration distribution of As with respect to soil
particle size by full scale soil washing.
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