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Influence of Oil Pollution on the Permeability of Soils

LI Mei, ZHENG Xilai, TONG Ling, GAO Zengwen
(Key Laboratory of Ocean Environment and Ecology, Ministry of Education,
Ocean University of China, Qingdao 266100, China)

Abstract: The permeability can be changed when the soil is contaminated by oil pollutants, which can
influence the transport of water or solute in the soil-water sysiem. Sand and loam soil were taken as soil
samples, diesel oil and crude oil as oil samples, then the permeability of oil-contaminated soils with dif-
ferent pollution extents was studied. The permeability coefficient of sand reduces by about 64% when the
sand is contaminated by diesel oil and that of sand reduces by 1 order magnitude when crude oil content
is higher than 2% . The permeability coefficient of loam soil with 8% of diesel oil content reduces by
97% compared with clean loam soil, while that of loam soil with 8% of oil content is 5 x 10 " em/s,
which is 2 order magnitude smaller than that of clean loam soil with the same dry density of 1. 57 g/cm’.
When the crude oil content is higher, the permeability of loam soil becomes worse. Regardless of sand or
loam soil, the decrease of permeability coefficient induced by crude oil is greater than by diesel oil,
which is due to the higher viscosity of crude oil.
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Table 1 Properties of water and oil

W wE/ (g cm_a) KV AL/ (mPa - 5)

Pid 0.998 1.004
JE 0.858 12 100
gt 0. 854 3.56 ~4. 05
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Table 2 Grain distribution for soil samples
(2 Bt

Bife/mm  HE/% Bifd/mm  &8/%
1-0.5 311 0.25-0.075 3.0
0.5-0.25 55.2 0.075 -0.05 2.0
0.25~0.125 10. 1 0.05-0.01 43.5
0.125 -0.075 1.4 0.01 -0.005 9.8
<0.075 2.2 <0. 005 41.7
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Table 3 The samples of oil-contaminated soils

5 255 B/ %
SEYTE Y+ 1 2 4 6 8 10.6
JEE et £ 1 2 4 6 8 11.5
Sevs gei 1 2 4 6 8 12.0
JRidis g 1 - 2 4 6 8 11.2
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Fig. 1 Sketch map for the determination of

permeability coefficient at constant head
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Fig. 2 The permeability coefficient of sand before

and after contaminated by diesel oil
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with different diesel oil contents
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Fig. 4 The dry density and permeability coefficient

of sands with different crude oil contents
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Fig. 5 The permeability coefficient of loam

soils with different crude oil contents
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