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Feasibility study on soil washing to treat heavy metals-contaminated railway

soil
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ABSTRACT
The feasibility of soil washing was investigated in the laboratory to treat heavy
metals-contaminated railway soil. Various organic acids including ethylene diamine tetraacetic acid
(EDTA) and citric acid as well as inorganic acids such as hydrochloric acid (HCl) and phosphoric
acid were tested to evaluate washing efficiency. Generally, inorganic acid showed higher removal
efficiency compared to organic acids. Specially, EDTA, which are well known as most effective
washing agent to remove heavy metals from soil, was not efficient to remove heavy metals in this
study. Among washing agents tested in this study, HCl was most effective. The removal of Cd,
Cu, and Pb was high, however, that for Zn and Ni was less than 30% with 0.5 M HCI. This
difference comes from analytical methods (Korean Standard Test Method for Soil). Aqua regia was
used to extract Zn and Ni, however 0.1 N HCl was used for other metals. As a result, simple

washing technology is not effective, to treat railway contaminated soil with heavy metals.
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Fig. 1. Extraction efficiency of Zn, Ni and Cu using HCI
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Fig. 2. Extraction efficiency of Ni and Zn using EDTA and Citrate
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Fig. 3. Extraction efficiency of Zn using phosphoric acid
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Fig. 4. Extraction efficiency of Ni using phosphoric acid
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Fig. 5, Extraction efficiency of Cu using phosphoric acid
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