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ABSTRACT

The ozone Kinetics including ozone auto-decomposition, effect of pH, and solubility were
investigated. Diesel decomposition process including TCE & PCE decomposition, effect of
hydroxyl radical scavenger, effect of pH, and ozone/H;O, by ozonation process were also
examined using deionized water, simulated groundwater, and actual groundwater.
Reactions with deionized water and groundwater both showed the second-order reaction
rates, and the reaction rate was much higher in groundwater (half-life of 14.7 min) than
in deionized water (half-life of 37.5 min). The reaction rate was accelerated at high pH
values in both waters. The use of ozone showed high oxidation rates of TCE, PCE and
diesel. Though hydroxyl radical scavengers existing in groundwater were inhibitors for
treating diesel, high pH condition and addition of hydrogen peroxide could accelerate to
degrade diesel in groundwater, indicating ozone oxidation process could be applied to
treating diesel contaminated-groundwater.
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Table 1. Properties of groundwater at the site and groundwater quality standards

Category This groundwater MCLs*
pH 65~75 58~85
General COD 32 <6(mg/L)
Contamination MPN/ 100mL 140 <6(mg/L)
Matters NO-N 7.6 <20(mg/L)
Cl 51 <250(mg/L)
Cd 0.094 <0.01(mg/L)
As 034 <0.05(mg/L)
CN- No detect No detect
Hg No detect No detect
Specific . Pb 23 <0.1(mg/L)
Contamination Cr 1.5 <0.05(mg/L)
Matters Phenol No detect <0.005(mg/L)
phgsr;a;;s No detect No detect
TCE 188 <0.03(mg/L)
PCE 79 <0.01(mg/L)

*MCLs : Maximum contaminant levels
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Table 2. Summary of the kinetics of ozone

decompeosition in water

oH Temperature] Reaction
©) order
2-4 0 2
53-8 0 2
acidic 312
Basic 1
1-2.8 0-27 1
7.6-10.4 1.2-19.8 1
0-6.8 25 32
8-10 25 2
5485 5-25 32
10-13 25 1
9.6-11.9 25 1
6 10-50 3/2-2
8 10-20 1
2-4 30-60 2
0.22-19 5-40 lor2
9 20 1
8.5-13.5 18-27 1
0.5-10.0 3.5-60 1
2.1-10.2 25 32
Acidic 25 372
basic 25 1
in this study
5.5-5.8(deionized water) 15 2
6.8-7.3(groundwater) 12-15 2
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pH k (Reaction rate constant Half-life
;L/mg - min) (min)
39 0.0027 38.6
Deionized 5.8 0.0030 35.8
water 7.5 0.0033 319
10.2 0.0051 21.3
35 0.0061 17.6
5.6 0.0063 16.9
Groundwater
7.1 0.0064 16.6
10.8 0.0075 14.1
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Fig. 10. Diesel decomposition with
ozone/H,0, oxidation.
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