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ABSTRACT

Laboratory scale experiments were carried out to delineate the effects of liquid phases, such as soil water and light nonageous
phase liquid (LNAPL) on the transport of gaseous ozone in unsaturated soil. Soil water enhanced the transport of ozone due to
water film effect, which prevents direct reaction between soil particles and gaseous ozone, and increased water content reduced
the breakthrough time of ozone because of increased average linear velocity and decreased air-water interface area. Diesel fuel
as LNAPL also played a similar role with water filim, so the breakthrough time of ozone in diesel-contaminated soil was
significantly reduced compared with uncontaminated soil. Ozone breakthrough time was retarded with increased diesel
concentration, however, because of high reactivity of diesel fuel with ozone. In unsaturated soil containing two liquids of soil
water and LNAPL, the transport of ozone was mainly influenced by nonwetting fluid, diesel fuel in this study.
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Table 1. Characteristics of JS and BS

Soil properties BS JS
SOM  (wt.-%) 0.9 0.1
Porosity 0.43 0.48
Bulk density 1.32 1.42
Water content 0-19.7 0.8-20
pH 54 6.1
Particle size 425-600 pm
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Fig. 1. Schematics of experimental system.
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Fig. 2. Effect of water content on ozone transport (A) JS-packed
column and (B) BS-packed column.
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Fig. 3. Effect of LNAPL on ozone transport (0% water content).
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Fig. 4. Decomposition of diesel fuel as a function of ozonation time.
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