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Remediation of the Diesel Contaminated Soils Using Thermally Enhanced

Seil Vapor Extraction Process with Microwave Heating
Jongwoon Kim* - Kapsong Park

Department Enviroment Science, Hankuk University of Foreign Studies

ABSTRACT

Removal efficiencies for diesel fuel and diesel hydrocarbons (Ciy~C»,) using microwave-enhanced SVE process were
evaluated with dry and moist soil, respectively. Diesel removal rates of microwave-enhanced SVE process were 7 times
for dry soil and 1580 times for moist soil as great as those of the SVE process without microwave heating. High dielectric
property of water contents may accelerate the absorption of microwave energy into soil and thus vaporized the diesel fuel
components drastically. The diesel removals were 67.7~78.4% for Cj and Cy, and 0~18.5% for C4~Cy, for dry and
moist soil with SVE process only. On the other hand, dry soil with microwave-enhanced SVE process showed
89.3~99.4% removal for C,; and C, and 35.6~67.0% for hydrocarbons over C,4. All hydrocarbons (Cy~C;,) studied were
significantly removed (93.6~99.8%) for moist soil with microwave-enhanced SVE process.
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Table 1. Characteristics of soil used in this study

Fig. 1. Experimental apparatus: 1, electronic temperature meter;
2, thermocouple probe; 3, Teflon column; 4, Teflon tube (SVE
well); 5, condenser; 6 and 8, receivers; 7, cold trap; 9, flowmeter;
10, pressure gage; 11, vacuum pump; 12, microwave generator;
13, power supply; 14, aluminium wave-guide.
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Fig. 2. Variation of the diesel concentration in dry soil for SVE
with and without microwave heating.
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Fig. 3. Variation of the diesel concentration in moist soil for SVE
with and without microwave heating.
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Fig. 4. (a) Diesel hydrocarbon removals for dry soil SVE without
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Table 2. Diesel removal rates for SVE with and without microwave heating

Without Microwave Heating

Microwave Heating

Dry soil Moist soil Dry soil Moist soil
Diesel removal rates 1.4%107% min™ 50X 107 min™ 1.0¢ 107" min™ 7.9% 107" min™!
Ratio 28 : : 200 1580
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