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Abstract

Washing technique using solubilization and surfactant as a extractant was studied by
removing contaminants from the cohesive soil contaminated with heavy metal. For this
purpose, the laboratory desorption batch tests were performed in the kaolinite
contaminated with lead by using acetic acid as a solubilization and SDS as a anionic
surfactant. In desorption batch tests, the effects of extractant concentration and mixing
ratio were investigated and also the coupling effects of acetic acid added with surfactant
were considered. Test results show that the removal efficiency of acetic acid as a
extractant in the kaolinite contaminated with lead increased with increasing the
concentration of acetic acid and the acetic acid was found to be more effective when
adding CMC 2 or 3 of surfactant. Additionally, regardless of the initial concentration, the
efficiency of lead removal from the contaminated soil increased with increasing shaking
ratio.
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Table 1. Physical properties of kaolinite

_— . Specific Maximum |Optimum .
Specific Liquid | Plastic Plasticity { surface dry water Coefficient of
- limit | limit : pH | USCS . permeability
gravity (%) (%) index area densmy content (cm/sec)
(cm”/g) (g/cm’) (%)
2.62 429 25.8 17.1 351 65] CL 1.44 28.3 21 x 107
Table 2. Chemical composition of kaolinite {unit: %)

Si0z | AlO3 | FexOz | TiO; | MnO | CaQ | MgO KO | NaO | P,Os | L.OI' | Total
64.15 | 23.11 1.04 0.07 0.04 0.09 0.15 432 0.15 0.03 5.34 98.49

L.OI": Loss on Ignition

Table 3. Properties of the chemical reagent selected

Reagent Nitrate lead Acetic acid SDs*
Molecular formula Pb(NOs)2 CoH4O; C12H2504SNa
Molecular weight(g/M) 331.21 60.05 2884
Degree of purity(2) 99.3 99.5 95

SDS”: Sodium dodecy] sulfate
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Table 4. Summary of desorption testing program

w . Shaking
Tests Imu?)lf %)&crreln%?tx on pH Extractant Concentration ratio
g (Vw/Ws)
acetic acid 0.01, 05, 0.1IM
Effect of . . 0.1IM & CMC1
100, 200, 400 6.5 acetic acid 10
extractant & surfactant 0.1M & CMC2
0.1IM & CMC3
Effect of acetic acid 3, 6,
shaking ratio 100, 200, 400 6.5 & surfactant 0.1M & CMC2 9,1

g4y ¥ F3459 TERAL ZEAYUAPHA, AWWA and WEF, 1998)e w&}
g o] &3 ANEE S 045m pore size] PHH FEHEZ 1l Fdt] HA
A 838 & AAS(atomic absorption spectrophotometer, model AA-Scanl, Thermo Jarrel
Ash Co., 1993)& Ar&3ted #AstAoh.
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Fig 1. Desorption of lead with extractant as a contaminant level in kaolinite
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Fig 2. Desorption of lead with shaking ratio as a contaminant level in kaolinite
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