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Abstract

Soil pollution with oil is a serious environmental problem. Although the oil movement in soil
must be recognized, the thermal properties of oil-polluted soil, which are required for simulation,
were less studied. In this report, we focused on thermal conductivity of the oil-polluted soil.
The objectives of this study were to clarify the effects of liquid phase ratio, temperature and
water-oil ratio on the thermal conductivity of oil-polluted soil. Washed Tottori dune sand and
rape seed oil were used as experimental samples. The thermal conductivity of samples was
measured by KD2 under several experimental conditions of the liquid phase ratio, temperature
and water-oil ratio. The thermal conductivity of oil-polluted soil increased with the liquid phase
ratio, even when the soil samples contained both of oil and water, and showed different trends
according to the liquid phase ratio and water-oil ratio when the temperature increased. It was
suggested that the thermal conductivity of soil polluted with organic oil might show the opposite
trend to that of the non-polluted soil by increase in temperature. When the liquid phase ratio
and temperature were fixed, the thermal conductivity of oil-polluted soil decreased linearly to the
water-oil ratio. Finally, we proposed an empirical formula to predict the thermal conductivity of
oil-polluted soil which contains water and oil by using the liquid phase ratio, water-oil ratio, and
thermal conductivities of soil non-polluted and polluted with only oil.
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Fig. 1 Effect of liquid phase ratio on thermal conductivity of oil-polluted sand of

various water-oil ratios at 5, 20 and 40°C from left.
Error bars mean 95% significant level by t-test. The water-oil ratios of 0 and 100% mean that soil

contains only water and oil respectively.
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Fig. 2 Effect of temperature on thermal conductivity of oil-polluted sand of various

water-oil ratios at 0.08, 0.16, and 0.24 m®*m ™2 in liquid phase ratio from left.
Error bars mean 95% significant level by t-test. The water-oil ratios of 0 and 100% mean that soil

contains only water and oil respectively.
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Fig. 3 Effect of oil fraction on thermal conduc-
tivity of oil-polluted sand of various lig-
uid phase ratios at 20°C.

Error bars mean 95% significant level by t-test. The water-oil

ratios of 0 and 100% mean that soil contains only water and oil

respectively.
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Fig. 4 Comparison between measured thermal con-
ductivity and estimated thermal conductiv-
ity by Eq. (1) of oil-polluted sand.

The RMSE means the Root Mean Squared Error.
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