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Characterstics of Heavy Metals In Contaminated Soil-Metal Binding
Mechanism through Sequential Extraction in Soils with Lead and Copper
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ABSTRACT

Sequential extraction was applied to characterize the soil-metal binding mechanism in
three kinds of soils contaminated with lead and copper

The results showed that soil-metal binding was dependent on soil characteristics and
metal species. In Munwha dong soil. lead was mainly carbonate form (37.7%), in
agriculture soil was associated with amorphous Fe oxide form (23.9%) and in industry
area was associated with exchangeable form (22.9%). Meanwhile for copper, organically
bound form represented main fraction in most soil and also carbonate and amorphous Fe
oxide form showed high fraction. Crystallized Fe oxide and residuals form of copper
showed higher fraction than those of lead - Thus, it can be concluded that copper is bound
with soil stronger and more difficult wash out.

Consequently. this mechanism analysis through sequential extraction can provide useful
informations for better soil remediation.
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- @A 2 - Exchangeable 8 : 20 ml MgCl,
(pH 7). 1 A3

- @4 3 -Carbonate e} :20 ml 1 M
NaOAc (pH 5), 5 Azt

- @A 4 - Mn-Oxide ¥e} :20 ml 0.1 M
NH,OH - HCI + 0.01 M HNO,,
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- &4 5 - Organically bound & : 20 ml
K.P,Or, 24 A3

- &4 6 - Amorphous Fe oxide ¥} : 20
ml 0.2 M NH,OH - HCI + 0.25
M HNO, 30 ¥

- @A 7 - Crystallized Fe oxide 3® : 20
ml 0.4 M NH,OH - HCl. 25%
(V/V) CH;COOH, 90tT. 6213t
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Table 1. Sieve Analysis of Soil (weight %)

Classifiaction Fines Sand . Coarse Sand
Sample (<0.074 mm) (0.074 mm ~2 mm) 2 mm>)
Munwha Dong Soil 1.06 67.66 31.28
Industrial Area Soil 1.75 6198 36.27
Agricultural Soil 3.43 82.72 13.85

Table 2. Physical and Chemical Properties of Soil Samples

Properties " Mosture (;;i:;c CEC Me;':l] g(jzz;enl
. . Content (%) (meq/g) o
Classification (VS %) Lead Copper
Munwha Dong Soil 851 11.62 348 12 1.97 1.08
Industnal Area Soil 6.8 9.75 344 13.2 1.64 0.79
Agricultural Soil 6.06 16.46 502 9.4 1.37 1.95
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Fig. 1. Particle size distribution
(a) Munwha Dong Soil. (b) Industrial Area Soil, (c)
Agricultural Soil
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Fig. 2. SEM analysis
(a) Munwha Dong Soil, (b) Industrial Area Soil. (c)
Agricultural Soil
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Fig. 3. Lead removal rate vs ionic strength.
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Fig. 4. Copper removal rate vs ionic strength.
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Fig. b. Precipitation rate of lead and copper

ion as a function of pH
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Table 3. Soil pH of Sample Soils (after 7 days)

fonic strength
. ) - I=0M [=0.04M [=0.1M [=0.4M
Classification
Munwha Dong Soil 6.52 6.72 6.74 6.78
Industrial Area Soil 439 43 418 4.09
Agricultural Soil 473 4.47 422 404
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Table 4. Lead and Copper Concentration Retained in Soil

Pb (mg/kg) Cu (mg/kg)
Munwha Dong Soil 6058 283
Industrial Area Soil 5415 196.6
Agricultural Soil 599.6 255.1
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Fig. 7. Sequential extraction of copper
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