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Abstract: Non-aqueous phase liquids (NAPL) have very
low dielectric constant. Therefore, they can affect the
electric double layer, as well as the physical and
mechanical characteristics of clay. NAPL contamination
has been frequently discovered in the coastal saturated

clays formed during the Holocene transgression. To
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investigate the impact of NAPLs on soil structure and the
contaminant transport in these coastal saturated clays,
long-term soaking tests (up to 1.8 years) were conducted
on intact saturated Shanghai clays (primarily composed of
illite) using three NAPLs: kerosene, trichloroethylene
(TCE) and kerosene-ethanol mixture. The results were
also compared with those obtained from bentonite
(primarily composed of smectite). Test results shown that
the Shanghai

cracking, and

under the long-term action of NAPLs,
exhibited

flocculation, but significantly less pronounced than in

saturate clay shrinkage,
bentonite. The intensity of structural alteration follows the

order of kerosene<kerosene-ethanol mixture<TCE.
Except for the dielectric constant of NAPL, the velocity
and amount of the free-phase NAPL infiltrating in the soil
are also important factors influencing the structural
alteration. Under the coupled impacts of shrinkage
(decreasing in void ratio) and flocculation (decreasing in
specific surface) , the hydraulic conductivities of the
Shanghai saturate clays are found to increase by up to two

times.

Keywords: non-aqueous phase liquids (NAPL); saturated

clay; structural evolution; soaking test; permeability
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Tab. 1 Basic physical indexes of Shanghai saturated

clays and bentonite
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Tab. 2 Physical properties of organic liquids and
water at 20 C
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Fig. 2 Soil samples soaked by kerosene
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Fig. 4 Soil samples soaked by kerosene-ethanol
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