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This study was carried out to investigate the effect of soil properties, such as soil organic matter
(SOM) content and water content on die-off and regrowth of indigenous microbes due to in-situ
ozonation. Four different soils were collected and the soil samples applied to different ozonation time
(0~360 min) were incubated during 4 weeks. Population of the indigenous microbes was monitored
during incubation period. The number of indigenous microbes in all samples dramatically decreased
(more than 90%) within 30 minutes of ozone injection. With increased ozonation time by 360
minutes, the number of the indigenous microbes decreased by 99.99% in all samples. Die-off of the
indigenous microbes due to ozone treatment was inversely proportional to SOM and water content.
Especially, sample 3 and Sample 4 containing relatively high SOM content and water content showed
high regrowth rate, and this resulted from the increase of water soluble and biodegradable organic
fraction in soil water after ozone treatment. Soil sample ozonated for 360 minutes showed minor
increase in microbial population during 4 weeks of incubation period.
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Table 1. Characteristics of soil sample

Soil Property Sample 1 Sample 2 Sample 3 Sample 4
Porosity 0.30 0.30 0.30 0.30
Water Content(w/w) 25.30 34.70 25.10 23.30
Depth(cm) 0~25 40~70 100~126 150~190
pH 5.24 5.12 493 4.62
Soil Texture Silt Loam Silt Loam Silt Loam Silt Loam
Carbon Content(w/w) 0.446% 0.662% 0.938% 0.927%
Nitrogen Content(w/w) 0.056% 0.072% 0.059% 0.063%
Air Permeability(cnf) 1.72E-08 7.74E-09 1.50E-08 1.33E-08
SOM 1.76 2.17 242 2.31
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Fig.1. Schematic of the experimental setup
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Fig. 2. BTCs of ozone in each sample as a function of pore volume
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Fig. 3. Lethality of each sample
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Fig. 4. The change of regrowth rate with incubation time
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