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ABSTRACT

The agricultural soil, meets soil environmental standards whereas agricultural product from the same soil does not meet
permissible level of contaminants, is identified in the vicinity of the abandoned mine in Korea. This study estimated the
stabilization efficiency of Cd and Pb using limestone through the flood pot test for this kind of agricultural paddy soil. We
had the concentration of the monitored contaminants in soil solution for 4 months and analyzed fractionations in soil and
concentrations in rice plant. In soil solution of plow layer, the reductive Mn had been detected constantly unlike Fe. The
concentrations of Mn in limestone amended soil was relatively lower than that in control soil. This reveals that the
reductive heavy metals which become soluble under flooded condition can be stabilized by alkali amendment. This also
means that Cd and Pb associated with Mn oxides can be precipitated through soil stabilization. Pb concentrations in soil
solution of amended conditions were lower than that of control whereas Cd was not detected among all conditions
including control. In contaminants fractionation of soil analysis, the decreasing exchangeable fraction and the increasing
carbonates fraction were identified in amended soil when compared to control soil at the end of test. These results
represent the reduction of contaminants mobility induced by alkali amendment. The Cd and Pb contents of rice grain from
amended soil also lower than that of control. These result seems to be influenced by reduction of contaminants mobility
represented in the results of soil solution and soil fractionation. Therefore contaminants mobility (phytoavailability) rather
than total concentration in soil can be important factor for contaminants transition from soil to agricultural products.
Because reduction of heavy metal transition to plant depends on reduction of bioavailability such as soluble fraction in soil.
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Table 1. Heavy metal concentration of studied soil
pH Cd (mgkg) Pb (mgkg)

Standard® Concern - 4 200

Countermeasure - 12 600

Studied Soil 5.67 2.68 75.75

(1) Criteria for agricultural soil from Soil Environment Conservation Act of Korea

Table 2. Chemical properties of studied soil

OM P,O;s CEC Exchangeable cation (cmol/kg)
(o) (mg/kg) (cmol/kg) K Ca Mg
Studied Soil 0.21 1.47 18.42 0.47 8.14 6.50
Table 3. Chemical properties of amendment used in this experiment (%)
Amendment SiO, CaO MgO Fe,03 AL O3
Limestone 3.00 50.5 227 0.64 1.66

Remark) Analyzed by Korea Testing & Research Institute (KTR)
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Fig. 2. The variation of pH and ORP of soil solution.
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Fig. 3. The variation of Fe and Mn concentrations of soil solution.
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Table 5. Transfer Factors of Cd and Pb in soil to rice grain
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Cd Pb
Control LS 3% LS 5% Control LS 3% LS 5%
Conc. Rice grain 0.150 0.036 0.032 0.162 0.117 0.081
(mg/kg) Soil 2.748 2.606 2.652 72.426 69.723 69.922
This study 0.055 0.014 0.012 0.002 0.002 0.001
Transfer M fK
Factor can of horea 0.019 0.005

(Kim et al, 2012)
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