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Potassium Permanganate Oxidation of Phenanthrene and Pyrene in Contaminated Soils
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Abstract: Remediation of phenanthrene and pyrene in four contaminated soils using potassium permanganate oxidation treatment as a
method was investigated in this study. The degradation of phenanthrene and pyrene depended strongly on the dose of oxidant(KMnO,). The
greatest degradation of phenanthrene and pyrene was achieved at a KMnO, concentration of 33.33 mmol - L™, The results showed that the
degradation efficiency was not only related to the concentration of potassium permanganate, but also to soil properties and contact time (ag—
ing) of a hydrophobic organic compound(HOC) in soils. The degradation efficiency of phenanthrene and pyrene by potassium permanganate
treatment decreased with increasing soil organic matter content and aging time. The degradation efficiency of phenanthrene and pyrene in
soils decreased significantly after aging for 40 d, ranging from 14% to 67% and from 61% to 84% for phenanthrene and pyrene, respectively.
The impact of potassium permanganate oxidation on soil organic matter content was also investigated in this paper. Soil organic matter con—
tents of four soils in this study were reduced by 0.77% to 9.21% after potassium permanganate oxidation. From the aspect of soil organic mat—
ter content, oxidation treatment of soils contaminated by polycyclic aromatic hydrocarbons with potassium permanganate has little effect on
soil quality and could be a promising remediation method for practical use in the future.
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Table 1 Basic physical and chemical properties of the soil studied
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Figure 1 Oxidative degradation efficiency of phenanthrene and

pyrene in soils by KMnO, solution at different concentrations
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Figure 2 Effect of soil type and aging time on the oxidative degra—
dation efficiency of phenanthrene and pyrene in soils by KMnO,
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Figure 3 The extractable amount of phenanthrene and pyrene in

soils at different aging time
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