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Abstract

This study evaluated the selection of stabilizers and appropriate mixing ratios in fluorine-contaminated
cultivated land around the Sambo mine. To select stabilizers and mixing ratios, incubation experiments
were performed using calcium phosphate, calcium hydroxide, steel slag, and calcium phosphate +
steel slag. The column experiment was conducted with 3% calcium hydroxide, 1% calcium phosphate,
2% calcium phosphate, and 2% steel slag. Consequently, calcium hydroxide and calcium phosphate
showed high concentrations initially and then tended to stabilize after 15 days. The calcium phosphate
and steel slag mixture initially decreased rapidly and then maintained a constant concentration. Owing
to the long-term nature of the experiment, which was conducted for 41 days, the overall stabilizer level
between 15 and 20 days was lower than that without treatment.

Key words : soil stabilization, fluoride-contamination, incubation experiment, column test, chemical
extraction
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Table 1. Geology and site description of the study area
(KMOE, 2007)
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Fig. 1. Soil sampling point.
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Table 2. Stabilizer specifications

Stabilizer Specifications
Steel Slag Hyoseok, ESSF Slag
Ca(OH), Samchun, 95%
Ca3(PO4), Samchun, 95%

Table 3. Conditions of stabilizers in the batch test

Stabilizer type Stabilizer application conditions

Control -

Steel Slag 1%, 2%, 3%, 5%
Ca(OH), 1%, 2%, 3%, 5%
Ca3(POs4)> 1%, 2%, 3%, 5%

Ca(OH), + steel slag  2%(Ca(OH),) + 2%(steel slag)

Ca3(POy), + steel slag 2%(Cas(POs),) + 2%(steel slag)
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Table 4. Physico-chemical properties of soils
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Size fraction (%)

H CEC 1./k OM (% Soil Text
P (emol k) %) Sand Silt Clay o Texiue

Paddy soil 6.7 132.7 3.03 50.0 28.0 22.0 Loam
Uncultivated soil 6.0 10.7 2.59 76.2 10.8 11.0 Sandy Loam

Table 5. Concentrations of F in paddy and uncultivated soils sampled (unit in mg/kg)

Paddy Soil

Uncultivated soil

Element B
Surface soil

Subsurface soil

Surface soil Subsurface soil

F 391 442

425 349

Table 6. Mineralogical composition of paddy and uncultivated soils sampled

Paddy Soil Uncultivated soil
Element Al Al
pparen? Chemical form wt. % PP aren't Chemical form wt. %
Concentration Concentration
F 1.23 CaF, 1.38 0.83 CaF, 1.42
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Fig. 2. Fluoride concentrations in the uncultivated soil incubated by various stabilizers
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Fig. 4. Variations of pH in the column experiment.
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