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This study was performed to test the applicability of the ozone/hydroxy radical reaction system, which applied
advanced oxidation processes, to remove total petroleum hydrocarbon (TPH) from the fine soil in washing
water of the soil washing process. Removal efficiency was tested on 40 L of washing water in a pilot reaction
tank. Fine soil contaminated with 800 mg kg'1 TPH was prepared at 5% and 10% suspended solids. Testing
conditions included ozone/hydroxy radical flow rates of 40, 80, and 120 L min’', and processing time of 2 to
12 hours. The removal efficiency of petroleum hydrocarbon from water waster by ozone/hydroxy radical was
increased with higher flow rates and lower percentages of suspended solids. Optimal efficiency was achieved
at 80 L min™ flow rate for 4 hours for the 5% suspended solids, and 120 L min” for 6 hours for the 10%
suspended solids. These results verified the efficiency of hydroxy radical in removing TPH and the
applicability of the ozone/hydroxy radical reaction system in the field.
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Removal efficiency of TPH from fine soil on soil washing water with 5% suspended solid by Ozone/hydroxy radical
system.
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Materials and Methods
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Table 1. Analysis conditions of TPH by gas chromatography.

Conditions
Varian CP 3800,

Parameters

Gas Chromatograph

Detector Flame Ionization Detector (FID)

Column DB-5 (30 m x 0.32 mm X 0.25 )

Carrier gas (flow rate) Helium(2 ml /mln)

Detector temperature 320°C

injector temperature 300°C

Temperature program  50°C (2 min) to 320°C (10 min)

Rate 8°C/min
O gsneratar
: Flow matar
Airpump  CH radical generator
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peptone 10,0 g, lactose 10.0 g, sodium desoxycholate 1,0
g, sodium chloride 5,0 g, dipotassium phosphate 2.0 g,
ferric ammonium citate 1,0 g, sodium citrate 1,0 g, agar
15,0 g, neutral red 0,03 g0 =2 ZAEo] Q&= Deso—
xychloate agars ANS-3F HHHFH O R 513,

Results and Discussion
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Rgaction tank

Collsctor

0. /OHradical pumping

Fig. 1. Ozone/hydroxy radical reaction system to test removal efficiency of TPH from fine soil on soil washing water.
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Table 2. Chemical and physical properties of soil sample.

Soil properties Analysis Value

Soil pH (1:5) 5.46 (H,0), 4.98 (IN-KCI)

Soil organic matter 37 ¢ kg'l
Cation exchange capacity 5.5 cmol” kg'l
Sand 62.5%
Soil Texture Silt  20.0%
Clay 17.5%
Soil density 123 g/em’
Soil particle density 245 g/cm3
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Fig. 2. Removal efficiency of TPH from fine soil on soil
washing water with 5% suspended solid by Ozone/hydroxy
radical system.
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Fig. 3. Removal efficiency of TPH from fine soil on soil
washing water with 10% suspended solid by Ozone/hydroxy
radical system
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Fig. 4. The mechanism of chemical decomposition of
petroleum hydrocarbon by hydroxy radical reaction.
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Fig. 5. Removal efficiency of E. coil from waster water by
Ozone/hydroxy radical system.
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