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Chemical Forms and Release Potential of Heavy Metals from the Lime Treated Sediments.
Park, Gilok and Sangho Jun* (Department of Environmental Science, Kangwon National
University, Chuncheon, Gangwon 200-701, Korea)

Chemical forms and release potential of heavy metals were studied in the lime treat-
ed sediment of lake Chungcho. Chemical forms of heavy metals were analyzed using
a sequential extraction method, and release potential of heavy metals was evaluated
by the ratio of the content of labile forms to total metal one. Dominant form of Cd,
Cu, Pb, and Zn in the untreated sediments was organic/sulfidic form that is stable in
the reducing environment such as the bottom of Lake Chungcho. With liming of the
sediment, the chemical forms of studied metals were greatly changed from orga-
nic/sulfidic form to adsorbed and reducible form, especially Cd and Cu to adsorbed
and reducible form, but Pb and Zn to reducible form. It is believed that increase of
unstable form of heavy metals in the sediments by liming was caused by the increase
of pH of the pore water at the expense of organic/sulfidic form. Thus, we concluded
that the liming approach currently used in the treatment of dredged sediments
might cause the increase of labile form which is easily dissolved, and may increase
the release of metals from the sediment into overlying water.

Key words : lime treatment, sediment, sequential extraction method, chemical form
distribution, release potential
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Table 1. Physico-chemical characteristics and concentra-
tions of heavy metals of untreated surface sedi-
ment in Lake Chungcho.

Content Characteristic

pH 6.4
Water content (%) 68.2+0.1
Loss on ignition (%) 12.0+0.2
Total nitrogen (%) 0.4%0.0
Particle size distribution (%)

Sand 7.0

Silt 67.2

Clay 25.8
Heavy metal Mean +S.D?

Cd(mgkg™) 2.6+0.1

Cu(mgkg™) 44.0+0.7

Pb(mgkg™) 37.0+2.0

Zn (mgkg™ 1) 141.3+2.7

S D: standard deviation
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Table 2. Fractional compositions of Cd, Cu, Pb and Zn of untreated surface sediment from Lake Chungcho. (unit: mg kg™

Fraction
Metal Adsorbed Carbonate Reducible Organic/Sulfidic Residual
: : . X . Total
fraction fraction fraction fraction fraction
Cd 0.11+0.02 0.25+0.03 0.09+0.01 1.44+0.08 0.74+0.04 2.64+0.15
Cu 0.79+0.05 0.26+0.03 1.45+0.07 28.984+0.83 12.49+0.61 43.98+0.70
Pb 0.191+0.02 1.30+0.07 8.92+0.20 11.81+0.81 14.81+1.48 37.02+1.97
Zn 1.55+0.05 0.42+0.07 8.33+1.08 68.23 +1.27 62.72+3.98 141.26+2.73
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Fig. 1. Fractional compositions of Cd, Cu, Pb and Zn after liming of sediments from Lake Chungcho.
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Fig. 2. Fractions of labile form of sediment Cd and Cu after liming.
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Fig. 3. Fractions of labile form of sediment Pb and Zn after liming.
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