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ABSTRACT

In accordance with the view on remediated soil as a resource, this study assessed the applicability of soil washing with the
neutral phosphate for remediation of arsenic (As)-contaminated soil. Three soil samples of different land uses (i.e., rice
paddy, upland field and forest land) were collected from the study site, and the aqua regia-extractable As concentrations
were 59.2, 30.8 and 53.1 mg/kg, respectively. Among the neutral phosphate reagents, ammonium phosphate showed the
highest As washing efficiency. The optimized washing condition was 2-hr washing with 0.5 M ammonium phosphate
solution (pH 6) and soil to liquid ratio of 1:5. The extraction efficiencies of As did not guarantee the residual soil As
concentrations to satisfy the Korea soil regulatory level (i.e., Worrisome level) in the three soil samples. To enhance
washing efficiency, the As-contaminated soil was submerged in washing solution (1 : 1, w/v) for 24 hr and 1-hr washing
with 0.5 M ammonium phosphate solution was tested. As extraction efficiencies of 36.1 (rice paddy), 21.4 (upland field)
and 26.4% (forest land) were attained, which satisfied the Worrisome level for Region 1 (25 mg/kg of As) in rice paddy,
but not in upland field and forest land.
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Table 1. Physicochemical properties of soil samples used for this study

Land use Soil texture' pH? (1:5) 0C? (%) CEC? (cmol/kg) Fe-Al-oxides® (mg/kg)
Rice paddy Silt loam 6.1 12 17.5 8,679.1
Upland field Sandy loam 6.9 33 17.5 11,565.2
Forest land Sand 7.2 3.5 42 2,123.1

'Klute, 1986, *Sparks, 1996
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Table 2. Procedures for Wenzel's sequential extraction and USEPA 3052 method

Fraction Chemical form Extractant Extraction condition

1 Non-specifically bound' 0.05 M (NH,4),S0, 1:25% 4-hr shaking, 20°C

2 Specifically bound' 0.05 M (NH4)H,PO4 1:25% 16-hr shaking, 20°C

3 OAfmFOépgzc‘I‘s A};yg:;‘l‘lsdf”“des gfl 13\/_[2;\1}14"”‘3‘1”6 buffer; 1:25% 4-hr shaking in the dark, 20°C
4 Crystalline hydrous oxides 0.2 M NHgy-oxalate buffer + 1:25% 30-min in a water basin at 96 + 3°C

of Fe and Al bound' 0.1 M ascorbic acid; pH 3.25 in the light
5 Residual’ 18 ml HNO;+ 8 ml HF + Microwave digestion according to USEPA
2 ml HyO,+2 ml H,O 3052 method

"Wenzel et al., 2001, *Soil to liquid ratio, "USEPA, 1996
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Fig. 1. Concentrations and chemical forms of As (a) As concentrations extracted by aqua regia digestion, (b) Chemical forms of As
determined by Wenzel's sequential extraction and USEPA 3052 method. Dashed line; Worrisome level for Region 1 (25 mg/kg). Solid
line; Worrisome level for Region 2 (50 mg/kg). Concentrations of SO, extractable As (F1, Non-specifically bound) were negligible (i.e.,

<1 mg/kg; not shown in graph).
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Fig. 2. Extraction efficiencies of As depending on various
phosphate-based washing reagents in the soils collected from
different land uses.
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