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Gaseous partitioning tracer test has been used for determining the volume and spatial distribution of
residual non-aqueous phase liquid (NAPL) in the unsaturated soils. In this study, an experimental
method for measuring the content of gas-exposed NAPL as well as that of total NAPL in a sand
during air sparging was developed. Two different gaseous phase NAPL-partitioning tracers were used;
n-pentane, with very low water solubility, was used as the tracer that partitions into NAPL that is
only in contact with the mobile gas, and chloroform, with fairly good water solubility, was selected
for detecting total NAPL content in the sand. Helium and difluromethanewere used as the non-
reactive tracer and water-partitioning tracers, respectively. Using n-decane as a model NAPL (NAPL
saturation of 0.018), 25.6% of total NAPL was detected by n-pentane at the water saturation of 0.68.
Only 9.1% of total NAPL was detected by n-pentane at the water saturation of 0.84. This result
implies that the quantity of gas-exposed NAPL increased about three times when the water saturation
decreased from 0.84 to 0.68. At the water saturation of 0.68, more than 90% of total NAPL was
detected by chloroform while 65.8% of total NAPL was detected by chloroform at the water
saturation of 0.84. Considering that the removal rate of NAPL during air sparging for NAPL-
contaminated aquifer is expected to be greatly dependent upon the spatial arrangement of NAPL
phase with respect to the mobile gas, this new approach may provide useful information for
investigating the mass transfer process during air-driven remedial processes for NAPL-contaminated
subsurface environment.
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