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Feasibility Study on the Remediation of Zn-contaminated Railroad Soil
using Various Washing Agents
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ABSTRACT

In this study, the feasibility of soil washing and soil flushing was investigated to treat Zn-contaminated railroad soil.
Various organic acids including ethylene diamine tetraacetic acid (EDTA) and citric acid as well as inorganic acids such as
hydrochloric acid (HCI) and phosphoric acid were tested to evaluate washing efficiency. Generally, inorganic acid showed
higher removal efficiency compared to organic acids. Particularly, EDTA, well known as the most effective washing agent
for removal of heavy metals from soil, was not efficient to remove zinc in this study. Among washing agents tested in this
study, HCI was the most effective. However, it is not effective to use HCI solution over 0.1 M concentration. Sequential
process using HCI was effective to enhance the removal efficiency of zinc. In column test, the removal efficiency of Zn
was 27%. Accordingly, it is feasible to treat Zn-contaminated railroad soil using soil washing or flushing with HCL.
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Table 1. Physicochemical properties and metal concentration of soil

Soil A B
CEC (meq/100 g) 10.7 123
Organic Content (wt%) 4.5 5.1
Sand 76.2 76.4
Texture (%) Silt 23.8 22.6
Clay - 1.0
Water contents (%) 9.8 10.7
pH 6.8 6.5
Zn (mg/kg) 273.2 908.9
Ni (mg/kg) 87.8 10.6
Cu (mg/kg) 108.4 219
Cd (mg/kg) 0.1 1.1
Pb (mg/kg) 34.1 279

Zol 30cem, A7 2.5 cme|th. A BL- channeling T4
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Table 2. Removal efficiency of Zinc by various washing agent
(A soil)

itial HCl H;PO,  EDTA CA
Al Lone o5 M)y  (05M)  (10mM) (10 mM)
73mgkg  340%  21.5% 8.8% 3.1%
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Fig. 1. Effect of mixing time on soil washing. Experiments were
carried out the following conditions. A soil, temperature : 20°C,
solid liquid ratio : 20 g/100 mL, washing agent: 0.1 M HCI at
150 rpm.
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Fig. 2. Effect of HCI concentration on soil washing. Experiments
were carried out the following conditions. A soil, temperature :
20°C, solid liquid ratio : 20 g/100 mL, mixing time : 10 min at
150 rpm.
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Fig. 3. Effect of washing number in the soil washing.
Experiments were carried out the following conditions. B soil,
temperature : 20°C, solid liquid ratio : 20 g/100 mL, washing
agent : 0.1 M HCI, mixing time : 10 min at 150 rpm.
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Fig. 4. Effect of bed volume in the column experiment.
Experiments were carried out the following conditions. B soil,
temperature : 20°C, bed volume : 83.5 cm®, flushing agent :
0.1 M HCL.
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