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Simulated experiment on transport of diesel oil in unsaturated soil zone
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Abstract; Soil column simulation tests were carried out to study the infiltration and residues
characteristics of 0" diesel (dissolved and light non-aqueous phase liquids, LNAPLs) in loamy and
sandy soils with various moisture content. It was found that the wetting front advancing rate of diesel
oil in loamy soil decreased with the increase of moisture content, and the rate was slower than in
sandy soil. In sandy soil columns, the wetting front advancing rate of diesel oil first increased then
decreased with the increase of moisture content. The infiltration experiment also showed that the
residue of diesel oil presented an overall decline with the increase of moisture content in unsaturated
zone, and the maximum residue was located at the middle of the soil column. The amount of residual
diesel oil increased in sandy soil along the depth of columns after redistribution, while the oil content
changed little in loamy soil. The velocity of dissolved diesel oil seeping in sandy soil proved much
faster than in loamy soil. The peak of break-through curves of loamy soil lagged behind as compared
to those of sandy soil. Concentrations of the exudates from soil columns with loamy soil were lower
than that with sandy soil. The residue of diesel oil congregated in a range of 0—10 c¢m depth in
loamy soils, which was higher than that in sandy soil.
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Table 1 Basic properties of the soils

BT R/ %

e P/ HRHR / TH

K (g-em™) HE (m2g™) 1—0.5/  0.5—0.25/ 0.25—0.1/ 0.1—0.075/ 0.075—0.005/  <0.005/ s
mm mm mm mm mm mm

Wt 1.60 2.66 7.69 9.0 21.1 10.1 37.2 4.7 17.9 Hreb

Wt 1.45 2.70 31.57 0.3 0.3 0.7 4.9 8.1 85.7 Wi+
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Fig.1 Experimental setup of diesel oil infiltration
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Fig.2 Wetting front depth of diesel oil in sandy and loamy soil with different moisture contents
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Fig.5 Residue of diesel oil after redistribution (1 h and 24 h) in sandy and loamy soil
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Fig.6 Distribution of diesel oil content after infiltration of diesel oil solution in sandy and loamy soils
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