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Surfactant Aided Air-sparging for Groundwater Remediation

Hyo-Eun Soh, Kyong-Min Choi, Seoung-Jae Lee and Heonki Kim*

Department of Environmental System Engineering, Hallym University, Okchon-dong 1, Chonchun, Kangwon-
do, 200-700, Korea

Lab-scale experiments were conducted to evaluate the effect of surface tension reduction on the extension of the
influence zone and the VOC removal efficiency of ground water sparging. A glass column packed with coarse sand
was used for VOC removal test at two different surface tensions. A glass column without porous media was also
used for control purpose prior to sand-packed column test. A quasi-two-dimensional glass box model, packed with
a sand, was used for sparging zone tests at different water surface tensions. Surface tension of the aquoues solution
used in this study was controlled using sodium dodecyl sulfate (SDS). For the glass, sand column experiments, total
amount of air filled in the media increased as surface tension decreased. Toluene (used as VOC in this study)
removal rate increased slightly with decreased surface tension for both free water column and sand-packed column.
Air sparging zone extended up to 500% as the surface tension decreased. Combining the results from two different
experiments, VOC removal efficiency is expected to increase significantly with surface tension reduction.
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Fig. 1. Schematic diagram of the air-sparging experiment using a glass column; the same glass column was used for both air-
stripping (no sand in the column) and air-sparging experiments (with sand in the column).
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Fig. 2. Configuration of the 2-dimensional box model, gas line installation, and necessary parts alignment for experiments.
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Fig. 3. The change in toluene concentration in free aqueous
solution over time, at different surface tensions, due to air-
stripping; C and Co represent the concentrations of toluene
in the water samples and the initial toluene concentration,
respectively.
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Fig. 4. Toluene concentration in gas from the column
during air-sparging experiment at different surface tensions;
experiments performed in a glass column (Fig. 1) packed
with a sand.
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Fig. 6. The influence zone (unsaturated part) established by air-sparging in 2-dimensional sand box at different surface
tensions; solid line represent the boundary between saturated and unsaturated part generated.
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Fig. 7. Relative extent of the influence zone at different
surface tensions; the unsaturated area of a 2-dimensional
box experiment with no SDS was set to be 100%.
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