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A Study on Treatment of a Contaminated Soil by Oil using Continuous System
of High Temperature Heating Element and Microwave

Sang An Ha* - Mi Young You
Department of Environmental Engineering, Silla University

ABSTRACT

This study is maintains the condition of high temperature (above 600°C) within a short time using on microwave and high
temperature heating elements. And removal characteristics according to changes in soil moisture, microwave power and
temperature through the decomposition of the contaminated soil by oil. The difficulty resolvability material was sort of
lubricating oil having long carbocyclic (C18-C50) and TPH removal rate reached 85.2% at 6 kW and 700°C and thus the
contaminant was removed 1,788 mg/kg within a process time of 40 minutes. In the case of light oil, gasoline contaminated
soil, the removal amount showed 567 mg/kg and the treatment rate reached 98.4% at 6 kW, 500°C and 20 minute. In the
case of non-resolvability reached TPH concentrations on 2,000 mg/kg of worrisome level of soil contamination in the 3
zones at 6 kW, 700°C and 30 minute. At the time, showed up processing costs 8,173 won per ton.
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Fig. 1. Cumulative passing rate of contaminated soil.
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Table 1. The analytical conditions of TPH by gas chromato-
graphy

Conditions Value
Oven temp. (°C) 50
Initial temp (°C) 450
Detector temp. (°C) 320
Rate (°C/min) 10
Flow rate(ml/min) 1~2
Injection volume 2 ul
Spilt ratio 20:1

Table 2. Characteristic of soils used in this study

Moisture Soild
concents (%) content (%)

TPH concentration (mg/kg)

Rubricating oil
fuel oil

12,088

> Diesel, gasoline

9.5 90.5

35,318

Fig. 2. SiC High temperature heating element.
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Fig. 3. microwave experiment.
(a)-Microwave experiment, (b)-Microwave and High tempera-
ture heating element, (c)-Input port, (d)-Screw, (e)-Effluent port,
(f)-Control box, (g)-Voltmeter.
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Fig. 4. Change in TPH concentration and moisture heating time
at microwave power.
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Fig. 5. Removal constants of TPH concentration according to
microwave power 4 kW and 6 kW.
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Fig. 8. Change in moisture heating time at microwave power.
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Table 3. Comparison of microwave process and thermal desorption

Pt - 5

3

Process Microwave power Temperature Total cost? (won/ton)
4kW 300°C 41,440
Thermal desorption” 4kW 500°C 95,851
4 kW 700°C 191,704
Low Temperature Thermal desorption® - 300~500°C 46,532~116,330
500°C 7,874
4 kW .
. R . 3) 700°C 7,276
Microwave/SiC High temperature heating element
500°C 9,070
6 kW
700°C 8,173

1) Yeom, 2008
2) NIER, Low Temperature Thermal Desorption

3) Seasonal Average of Industrial Electric Cost, KEPCO : 62.3 won/kWh
4) 62.3 won/kWh x 4~6 kW x 20~40 min x 24 h/100 kg + Basic Rate 4,610 won + Preheat Prices 872.18 won/hr
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