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Abstract

This study was performed to investigate the possible uses of waste sludge for the
removal of heavy metal ions on the heavy metal contaminated soil. Sorption experiments
were conducted with wastes such as sewage treatment sludge, water treatment sludge, oyster
shell and soil to evaluate their sorption characteristics. Heavy metals used in these
experiments were cadmium, copper and lead. Sequential extraction method used to evaluated
the capable fraction of extraction. This study also assessed the influence of applying waste
sludge to soil amendments and leaching potential of copper. The soil of Il Kwang mine
used in these experiments was over the soil measured criteria(125 mg/kg) and apprehensive
criteria(50 mg/kg).

The results of these studies were as follows;

1. The results of sequential extraction experiments demonstrated that heavy metals in the
soils were in various forms of binding to soil matrix. The mine soil was higher than

paddy soil in exchangeable fraction, but lower than in organic fraction.

- 153 -



SOOI SASHNATRAE H14A(11)(2004)

2. In the sorption experiments on the sewage treatment sludge, water treatment sludge,
oyster shell and soil, sorption occurred in the beginning and it reached equilibrium after
40 minutes on the oyster shell and 4 hour sewage treatment sludge, water treatment
sludge and soil.

3. For the sorption data were correlated with Freundlich isotherms, sewage treatment sludge
can be properly used as an adsorbent for heavy metals except oyster shell. From the
adsorption experiments, sorption strength of heavy metals was in the order of Pb > Cu
> Cd

4. In the influence of pH on the adsorbents, sorption rate was more than 80% in pH 4
and most of heavy metals were adsorpted in pH 9. Adsorption rate of Cd decreased
with decreasing pH and then adsorption rate of Cu was lower in soil.

5. In the soil column experiments according to the waste sludge and oyster shell 10%
amended soil using artificial rain, paddy soil was shown that leaching concentration
distribution of copper was low in oyster shell amended soil and then similar in waste
sludge amended soil. Otherwise leaching concentration distribution was shown obviously
difference in mine soil. Therefore, removal effect of heavy metals was outstanding in
mine soil than paddy soil.

6. In the soil column experiments according to the mine soil, concentration distribution of
oyster shell amended soil was very low, and then in order of sewage treatment sludge
amended soil, water treatment sludge amended soil.

7. The result of the soil column experiments according to the mine soil, removal effect of
heavy metals was outstanding in sewage treatment sludge amended soil than water
treatment sludge amended soil. But the ideal ratio of sewage treatment sludge

amendment was 10%.

Key Words : heavy metals, sequential extraction, sewage treatment sludge, water treatment

sludge
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Fo] Table
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Table 2. Physical properties of selected materials

%

e
1

Characteristics STS WTS Oyster shell
pH 6.8 6.3 9.3
Initial concentration Cd 0.670 0.030 ND
of heavy metalt Cu 3.570 0.220 ND
(mg/kg) Pb 0.115 ND ND
Initial concentration Cd ND ND ND
of heavy metal¥ Cu ND ND ND
(mg/ £) Pb ND ND ND
Organic contents 47.5% 15.6% 1.4%
illequvelen/ 00 of ry s 288 2419 269
T ESATHAEN, 1 AVIETEAEN
Table 3. Characteristics of soil sample
Characteristics Paddy Soil Mine Soil
pH 5.3 4.4

Initial concentration Cd 1.450 0.485

of heavy metal Cu 205.000 92.75

(mg/kg) Pb 14.495 25.055

Organic contents 3.1% 1.6%

Available P,Os (mg/ /) 84.46 4.51

illequivlens/ 1003 o ary s 213 050

Porosity 0.48 0.50
Soil Texture sandy loam loamy sand

Sand 55.9% 79.1%

Silt 33.8% 19.0%

Clay 10.3% 1.9%
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Fig. 6. Effect of reaction time of Cd on different adsorbents.(C,=50 mg/kg)
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Freundlich adsorption isotherm (Cd)
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Fig. 9. Freundlich isotherms for heavy metals on different adsorbents
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Freundlich adsorption isotherm (Pb)
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Fig. 9. Freundlich isotherms for heavy metals on different adsorbents

Table 4. Results of Freundlich adsorption isotherm for heavy metals

Contaminant Ky I/n
Cd 227.5 0.387
Oyster Shell Cu 391.4 0.507
Pb 558.7 0.850
Cd 2427 0.473

Sewage Treatment
Cu 400.0 0.658

Sludge

Pb 659.2 0.991
Cd 60.1 0.161
Water Treatment Sludge Cu 166.6 0.298
Pb 288.2 0.255
Cd 95.5 0.061
Soil Cu 103.9 0.122
Pb 200.7 0.173
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Fig. 10. Changes in pH of Cd, Cu, Pb on different adsorbents.(C,=50 mg/kg)
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Fig. 10. Changes in pH of Cd, Cu, Pb on different adsorbents.(C,=50 mg/kg)
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Fig. 11. Concentration of Cu with different adsorbents in Paddy Soil
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Fig. 12. Effluent concentration of Cu with different adsorbents in Mine Soil
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Fig. 13. Effluent concentration of Cu with different ratio of amended WTS in Mine Soil
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Fig. 14. Effluent concentration of Cu with different ratio of amended STS in Mine Soil
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