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Abstract:

This research was conducted to study wettability of the nonaqueous phase liquid (NAPL)
which is one of the mechanisms that controls contamination of NAPLs in subsurface. In the
field, NAPL contamination could be in the form of mixture between light NAPL (LNAPL) and
dense NAPL (DNAPL). The focus of this research was to study wettability change when NAPLs
were present in groundwater. The change in wettability was measured by visualizing and
measuring contact angle change where contact angles were the angle between NAPL and
solid surface surrounded by groundwater. In this research, toluene represented LNAPL and
trichloroethylene (TCE) represented DNAPL. At the beginning contact angle of NAPL toluene
surrounded by solute TCE was 116.3° and contact angle of NAPL TCE surrounded by solute
toluene was 69.7°. Both of the angles were considered intermediately wet. Later the contact
angle was gradually changed to strongly oil-wet. Toluene contact angle was constant after
750 hours at 147.6° and TCE contact angle was constant after 650 hours at 156.6°. The
surface of silicon wafer which was used as a representative of soil surface was hydrophilic
surface and when experiments proceeded it was found that NAPLs could make the surface
properties of solid surface change. So the wetting characteristics could change when the

saturated soil had NAPL adhere the surface.

In the second part, the wettability of a porous medium plays a critical role in the capillary
phenomena governing the migration of a nonaqueous phase liquid (NAPL) and subsequent
efforts to recover this type of pollutant source from the surface. The focus of this work was
an assessment of potential wettability conditions for quartz mineral surfaces after exposure
to comingle NAPLs: light NAPL (LNAPL) and dense NAPL (DNAPL). Imbibition rate method is

quick and qualitative and it is the one of three methods for wettability work such as contact
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angle and capillary pressure. The imbibition rates are tested by Tempe® Cells equipment.
The medium is Ottawa sand. Toluene is LNAPL agent and Trichloroethylene (TCE) is DNAPL
agent. Tempe® Cells are connected to an influent water vial. The mass loss from the water
vial was measured and calculated the average water saturation in sand samples. The water
saturation are indicated wettability of medium surface. If large volumes of water imbibe
rapidly into porous medium then the porous medium is water wetting and if it imbibe slowly
then it is oil wetting. Result showed a change to less hydrophilic when the medium was
exposure to LNAPL and DNAPL (initially LNAPL and DNAPL water saturation was 73.88 %,
initially DNAPL and LNAPL water saturation was 75.09 %) than when water was exposed to
LNAPL or DNAPL only (LNAPL water saturation was 84.98 %, DNAPL water saturation was
82.96 %).
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