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Microwave Remediation of Soils Contaminated by Volatile
Organic Chemicals

Kyong Whan Moon, Woo Hyun Kim, Byung Chul Lee, and Dok Chan Kim
Department of Chemical Engineering, Seoul City University, Seoul, Korea

ABSTRACT

This study has been focused on the applicability of microwave treatment of soil contaminated by

volitile organic chemicals.

Substrates studied were sand and sandy soil. These substrates were impregnated with toluene,
tetrachloroethylene, o-xylene and p-dichlorobenzene.
The microwave treatment was conducted in a modified domestic microwave oven : 2450 MHz, 700 W.

The sandy soil temperature added water went up rapidly to about 130°C for 4 minutes. And then,

the temperature appeared to plateau out.

A series of tests were performed to depict the effectiveness of microwave treatment technique to
organic contaminants from soils. Removal efficiencies in sandy soil and sand were increased with in-
creasing water content and exposure time. Microwave radiation penetrates the soil and heats water
throughout the matrix. Therefore, addition of a certain amount of water to the contaminated soil
can efficiently enhance the ability of the soil to absorb microwave energy and promote the eva-
poration of the volitile contaminants. And the vapour pressure of impregnated organic contaminants
becomes lower. the removal efficiency becomes poor.

Keywords : Microwave, soil remediation, organic chemicals
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Table 1. Chemical composition and physical pro-
perties of matrices

composition(%)

components sand sand soil
Si0. 99.6 81.5
ALO; 0.07 3.88
Fe.O, 0.02 1.64
Ca0 0.02 0.90
MgO 0.01 0.37
K:0 0.01 3.70
Na,Q 0.02 1.81
TiO, 0.01 0.33
Mn (ppm) 45.0 551.0
Zn (ppm) 42.0 56.0
Pb (ppm) 8.0 39.0
As (ppm) ND 5.0
ignition loss 0.08 0.66
particle density (g/cm®) 2.63 2.60
bulk density {(g/cm®) 1.499 1.348
porosity 43.0 43.2
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Table 2. Physical properties of experimental contaminants”

toluene tetrachloroethylene o-xylene p-dichlorobenzene
molecular formular CeHsCH; CLl CsHuo CeH.Cl,
molecular weight(g) 92.4 165.85 106.16 147.01
density(g/cm®) 0.8669 1.6230 0.8802 1.4580
melting point("C) -95 -22 -225.23 53
boiling point(°C) 110.8 121 144.4 173.7
ignition point(°C) 4.4 - 32.2 65.6
vapor pressure (mmHg @20°C) 22 14 7 10(@55°C)
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Fig. 1. Microwave heating time vs temperature.
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Fig. 2. Microwave heating time vs removal efficiency of sand.
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Fig. 3. Microwave heating time vs removal efficiency of sandy soil.
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