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ABSTRACT

In this study, the remediation of diesel contaminated soil was attempted with ozone treatment and Fenton reaction. About
10% of initial diesel concentration was removed by the ozone saturated solution. The pseudo-first order decomposition
constant of diesel contaminated soil in the presence of 5% of hydrogen peroxide with 1.82, 2.82, 4.82, 6.82, and 11.82%
of iron contents was 0.0228, 0.0308, 0.0482, 0.0471, and 0.0592 min™" respectively. The decomposition constant of the
diesel was 0.0064 min™' with the addition of ozone saturated solution only. On the addition of ozone saturated solution in
the presence of 5% hydrogen peroxide and 5% iron, the decomposition constant of the diesel was 0.0850 min™". These
results indicated that the decomposition rate was 190% faster than without the addition of ozone saturated solution. Thus,
the application of both ozone and the fenton reaction is promising for the remediation of the diese! contaminated soil.
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Table 1. Physicochemical properties of the soil examined this
study

Characteristic Value
Sand (0.02 ~2 mm: %) 779
Silt (0.002 ~ 0.02 mm: %) 8.7
Clay (<0.002 mm: %) 134
CEC (meg/100 g) 3.82
pH 7.7
Fe (wi%) 1.82

Organic contents Non Detected
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Table 2. The condition of gas chromatography for diesel analysis

Item Condition
Model Shmazu-17A
Column HP-5
Injection Temp. 300°C
Detector Temp. 320°C
Oven Temp. 50 ~320°C
Initial Temp. 50°C (2 min)
Slope 8°C/min
Final Temp. 320°C (10 min)
Carrier Gas Ny
Flow Rate 2 mL/min
Detector FID (Flame Ionization Detector)
Injection Volume tul

Ozone concentration in water(mg/l.)

: v v v
0 50 100 150 200 250
Time{mir)

Fig. 1. Saturation and self-decompostion of ozone in the distilled
water.
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Fig, 2. Diesel and ozone concentration with Initial diesel
concentration was 1%.
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Fig. 3. Diesel concentartion according to various iron
concentration of the soil in the presence of 5% hydrogen
peroxide. Initial diesel concentration was 1%.
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Fig. 4. Relation between pseudo-first order decomposition rate
constant (k) and Fe concentration in the presence of 5%
hydrogen peroxide.

Table 3. Coefficients of various Fe™ concentration

Concentration of Fe™ (%) Coefficient (k) R value
0.00 0.0006 0.9624

1.82 0.0228 0.9821

2.82 0.0308 0.9916

4.82 0.0482 0.9988

6.82 0.0471 0.9949

11.82 0.0492 0.9901
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Fig. 5. Diesel residual ratio in the soil with HyO, (5%), various

Fe** concentration and ozone treatment, Tnitial diesel concentration
was 1%.

Table 4. Comparison of pesudo-first oreder reaction constant
under various oxidation conditions

Consist of oxidant and catalyst K-value R value
O;+Fe™ (1.82%) 0.0064 0.9609
03+ H,0, (5%) +Fe™ (1.82%)  0.0592 0.9925
O3+ H,0, (5%) + Fe™ (5%) 0.0850 0.9688
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