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Abstract

This study has been investigated for characteristic of removal on the effect of changes in soil moisture, microwave power,
and temperature through the decomposition of oil-contaminated soil under high temperature conditions with high temperature
heating elements and microwave. A lubricating oil having long carbocyclic(C18-C50) commonly known as a non-resolvable
material was treated and the efficient for removal of TPH(Total Petroleum Hydrocarbon) obtained 85.2% at 6 kW and 700°C
and thus the contaminant was found to be removed to 1788 mg/kg for 40 minutes. In case of contaminated soil by light oil and
gasoline, the amount of removal was achieved with 567 mg/kg at 6 kW, 500 for 20 minutes that corresponds to reach 98.4%
of treatment efficient. In addition, non-resolvable materials contaminated by oil reached TPH concentration on 2,000 mg/kg of
worrisome level of soil contamination in the 3-zone at 6kW, 700°C, and 30 minutes, and processing cost at this time was about
8,173 won per ton.
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Table 2. Characteristic of soils used in this study

Moisture concents(%o) Soild content (%)

TPH concentration (mg/kg)

9.5 90.5

rubricating oil, fuel oil

diesel, gasoline

12,088 35,318

Fig. 2. Experimental apparatus of microwave.
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Fig. 3. Change in TPH concentration and moisture content
as a function of heating timeat different microwave
powers.
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Fig. 4. Removal constants of TPH concentration according to
microwave power of 4kW and 6kW,
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Fig. 6. Change in TPH concentration with time at each
microwave power according to different oil
components.
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Fig. 7. Change in moisture content with heating time at
different microwave powers.

Table 3. Comparison of microwave process and thermal

desorption
microwave Total cost”
Process Temperature
power (won/ton)
4kW 300°C 41,440
de]:;:pn;l;lf) W 500°C 95851
4kW 700°C 191,704
Low
Temperature 5 46,532~
Thermal ; 300-500°C 1 116330
desorption®
Microwave 500°C 7.874
. . 4kW
/SiC High 700°C 7,276
temperature
heating 500°C 9,070
clement” oW 700°C 8,173

(1) Seasonal Average of Industrial Electric Cost, KEPCO : 62.3
won/kWh?

(2) 62.3 won/kWh x 4~6 kW x 20~40 min x 24h/100 kg + Basic
Rate 4,610 won + Preheat Prices hrd 872.18won
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