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Abstract : As soil particle in the vicinity of Daebong mine became finer, concentration of heavy metals increased,
especially arsenic(As) and lead(Pb) excelling worrisome level of 1st area in Korea. As and Pb were concentrated in less
than 150 pum of particle size. Among metal compounds found by sequential extraction, the residual phase of As and Pb
were about 50% and 20%, respectively. The minerals (lavendulan containing As, lanarkite containing Pb and
guitermanite containing As and Pb) were identified though XRD. As a result of (-150 pm) soil purification experiments,
the removal efficiency of As and Pb only using soil washing were 23% and 50%, respectively. The removal efficiency of As
and Pb only by reverse flotation were 38% and 43%, each. However, when soil washing after reverse flotation, the cumulative
removal efficiency of As and Pb were maximum 56% and 75%, respectively. Thus, in the combination of reverse flotation
and soil washing, soil contaminated with metals could be remediated to meet the worrisome level of 1st area.
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Table 1. Reagents used in this study

639

Function Symbol Chemical composition Maker
Collector Oleic Acid C7H33;COOH Samchun
Frother AF 65 H(C5H¢O)6s0H Cytec
Sulfuric acid H,SOy4 Samchun
Washing agent Oxalic acid C,H,04 Samchun
EDTA Ethylenediaminetetraacetate Sigma-Aldrich

Table 2. Metal concentrations of soils according to particle size distribution in the study area at Daecbong Mine

Concentration of heavy metals (mg/kg)

Particle size

Area Particle fraction As Cd Cu Pb Zn
Worrisome level 25 4 150 200 300 distribution
Ist area (wt. %)
Countermeasure standards 75 12 450 600 900
total soil 70.7 1.7 100.2 612.8 124.7 100
more than 1 mm 74.8 144 232.7 823.9 549.1 0.46
Site A 1 mm ~ 0.15 mm 13.5 0.6 26.1 1122 54.9 59.45
soil 0.15 mm ~ 0.075 mm 29.1 1.3 48.5 249.9 93.6 22.03
0.075 mm ~ 0.045 mm 49.1 23 89.6 454.3 158.7 10.29
less than 0.045 mm 203.6 13.6 379.0 2630.5 613.1 7.78
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Fig. 1. Texture analysis of soil in the site A around Daebong
mine.
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Fig. 2. Proportion of existence form of arsenic(Wenzel's
method) and lead(Li's method) in the soil of the site A by
sequential extraction method.
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Fig. 3. XRD pattern of soil (a) upper 0.075 mm (b) under 0.075 mm in the site A around Daedong mine.
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Fig. 7. Metal concentration of washed soil and extraction efficiency(%) of Pb and As as a function of washing agent from residual

soil of rougher reverse flotation.
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