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Abstract

Under the irradiation of radiofrequency wave, the dipole materials vibrate as microwave phase changes. This causes
friction between adjacent molecules and enables an unique characteristics of interior heating of the materials. Using this
principle, when harmful material pass through anthracite- bed which play a role as a absorber of radiofrequency wave,
the material can be easily decomposed by the microwave energy. To remove benzene vapour and other solvents in the
process of industry, we examined decomposition of benzene in this manner. It was found that benzene was decomposed
to the methane, ethane, propane and butane, etc. during passing through the carbon-bed under the microwave impinge-
ment and distribution of methane in the products reached about 85 vol.%. The decomposition rate of benzene was high
within 5 minutes from start of reaction. For a lower concentration of benzene gas, general cases in the field of industry,
almost complete decomposition of benzene is believed possible and this method is surely expected to be useful for the
prevention of air pollution and improvement of ambient condition.
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Fig. 1. Schematic diagram of decomposition system.

Table 1. Compositions and Physical Properties of Korean Anthracite

Materials Composition (%)  Physical properties

FC  VM  S  As  PV (cm3/g)  SA (m2/g)  AD (g/cm3)  TD* (g/cm3)

Raw coal (Korean anthracite) 70.8  7.1  0.7  21.4  0.1  0.5  1.4  2.1

*FC : Fixed carbon
*As : Ash*

AD : Apparent density
VM : Volatile mater

PV : Pore volume
TD : true density

S : Sulfur
SA : Surface area

Fig. 2. Temperature variation of anthracite bed by microwave
heating.
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Fig. 3. Variation of methane concentration at different power.

Fig. 4. Variation of propane concentration at different power.

Fig. 5. Variation of butane concentration at different power.

Fig. 6. Variation of benzene concentration at different power.
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Fig. 7. Methane concentration over the bed size at 1000W.

Fig. 8. Methane concentration over the bed size at 1150W.

Fig. 9. Methane concentration at the different benzene gas
concentration.
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