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Abstract

A stabilization/solidification (S/S) process for lead (Pb) contaminated soils was evaluated using waste cow bone
containing apatite like compounds. Soil samples obtained form firing range were treated with waste cow bone. The
effectiveness of stabilization was evaluated based on the Korean Standard Leaching Test (KSLT) and soil pH. The leached
concentration reduced with increased in dose of waste cow bone. Overall, the KSLT results showed that Pb concentration in
soils are significantly affected by amount of waste cow bone. When soil amended with 20 % of waste cow bone, less than 0.1
mg/kg was leached, and soil pH was increased from 6.5 to 8.4. Same results were obtained when finer waste cow bone was
applied. The reachable concentration of Pb in soil showed in inversely proportional to solid/liquid ratio. Aging periods
indicate improving mix design was applied. Relatively high lead concentrations was observed at the first 1 days, however
leaching profile are reduced significantly over time for all mix designs.
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Table 1. Chemical composition and characteristics of the
heavy metal contaminated samples and regulatory
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Korean
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Elements concentration  concentration ( 1;111:5)
m
(mg/kg) (mg/ke) g
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Table 2. Chemical characteristics of waste cow bone (unit: wt.%)
Sample Si0, | ALG; TiO, Fex O3 MgG CaO Na,O KO MnO P.Os LOI
cow bone 0.07 0.16 0.06 0.01 0.55 34.81 0.17 0.12 0.01 25.63 35.26
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Table 3. Test matrix for Pb-contaminated soil samples
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Sample ID Wjﬁf‘ 3/30 ())ne Part(lr(;l;)s 12 L:S ratio Sample ID Wztne' Z ())ne Particle Size L:S ratio
$S01 - - 0.1 8816 10 0.425-0.6 0.2
SS02 20 0.2-0.425 0.1 8817 10 0.8-1 0.2
SS03 20 0.425-0.6 0.1 3518 5 0.2-0.425 02
SS04 20 0.8-1 0.1 SS19 5 0.425-0.6 0.2
SS05 10 0.2-0.425 0.1 SS20 5 0.8-1 0.2
SS06 10 0.425-0.6 0.1 SS821 - - 0.3
SS07 10 0.8-1 0.1 $822 20 0.2-0.425 0.3
SS08 5 0.2-0.425 0.1 SS23 20 0.425-0.6 0.3
SS09 5 0.425-0.6 0.1 5524 20 0.8-1 0.3
SS10 5 0.8-1 0.1 SS25 10 0.2-0.425 0.3
SS1i - - 0.2 $S26 10 0.425-0.6 0.3
SS12 20 0.2-0.425 0.2 SS27 10 0.8-1 0.3
SS13 20 0.425-0.6 0.2 SS28 5 0.2-0.425 03
SS14 20 0.8-1 0.2 $829 5 0.425-0.6 0.3
SS15 10 0.2-0.425 0.2 SS30 5 0.8-1 0.3
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Fig. 2. Pb concentrations after 10 days curing period {fwaste
cow bone] = 10 wt.%, water content: 20 %).
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Fig. 3. Soil pH after 10 days curing period ([waste cow
bone] = 10 wt.%, bne size = 0.425-0.6 mm, water
content: 20 %).
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Table 4. Effect of waste cow bone particle size on the removal
of Pb ([waste cow bone] = 10 wt.%, water content:

20 %)
) . Pb concentration {mg/kg)
Particle size
1 day aging 10 day aging
0.2-0.425 mm 180.68 5.75
0.425-0.6 mm 385.53 102.55
0.8-1.0 mm 1692.96 867
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Fig. 4. Pb concentrations after 10 days curing period ([waste
cow bone] = 10 wt.%, bne size = 0.425-0.6 mm).
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