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Influences of water and oil two-phase on electrical resistivity of
oil-contaminated soils
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Abstract: In order to study the electrical resistivity of oil-contaminated soils, the diesel-contaminated soils and
kerosene-contaminated soils with different water contents, oil contents are mixed in the laboratory by hand. The four electrode
method is used to measure the electrical resistivity of these soils. The results show that two types of oil-contaminated soils have
following similar trends: under the same water content, the resistivity of both contaminated soils increases linearly with the
increase of oil content; while under the same oil content, the resistivity of these soils decreases in power function with the
increase of water content and water saturation degree. In addition, two indexes of volume moisture content, water and oil
saturation degree are introduced here to study the influences of water and oil two-phase on the resistivity of oil-contaminated
soils. Under the same water saturation degree, it is found that the resistivity of contaminated soils increases linearly with the
increase of volume moisture content; while under the same volume moisture content, the resistivity of which decreases in power
function with the increase of water and oil saturation degree. Furthermore, a linear relationship between the resistivity and the
volume moisture content as well as a power function relationship between the resistivity and the water and oil saturation degree
of these soils is observed. For both types of oil-contaminated soils, they can be calculated by the same formula.
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Table 1 Basic properties of oils used in tests
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LM 0.83 0.15 7.43 2.1
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Fig. 2 Resistivity versus oil content under different water contents
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Fig. 3 Resistivity versus water content under different oil contents
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Fig. 4 Resistivity versus water saturation degree under different oil

contents
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