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ABSTRACT

Volatile organic compounds (VOCs), such as, toluene, xylene, etc., have been
reported as source of suspended particulate matter and photo-chemical smog, so
that the development of effective treatment techniques have been expected.
Gas-cleanup techniques using discharge plasma have attracted attention,
because high energy species like electrons, ions and excited molecules, the
energy of which are higher than the dissociation energy of molecules forming
VOCs, and chemically active species like radicals, ozone, etc. are produced in
the plasma, and those can ignite the degradation of VOCs. Therefore, studies to
increase the decomposition rate and efficiency of gas-cleanup techniques have
been carried out. Although these two factors, namely, the decomposition rate
and efficiency, are important for VOC treatment, it is also necessary to clarify
the decomposition processes of the VOC, based on the detailed analyses of
by-products, to control the plasma treatment of the VOC properly. Further, the
decomposition processes of the VOC are discussed in a few papers as far as |
know.

In this work, we focus on benzene, a pollutant in exhaust fumes of automobiles,
chemical factories etc., having simple structure with an aromatic ring. The
decomposition process of benzene in a low-pressure DC glow discharge in N2 and
Ar 1s examined from the partial pressure variations of gaseous products, and
then similar examination has been carried out for toluene and xylene.

For benzene, the variations in the partial pressure of gaseous molecules



produced by the decomposition in a low pressure DC glow discharge in N2 and Ar
are measured by the mass spectrometry. Further, rate equations for the partial
pressure variations with the electrical energy input, which consider possible
reaction among the gaseous products, are proposed, and rate constants are
determined by fitting the calculated partial pressure variations to the measured
partial pressure variations. The partial pressure variations obtained by solving
the rate equations considering only the products detected in the mass
spectrometry do not agree with those measured. However, the partial pressure
variations of the gaseous molecules obtained by solving rate equations added an
intermediate from benzene agree well with those measured. The rate constants
deduced here indicate that benzene is mainly decomposed into the intermediate,
which is regarded as a fragment of benzene, the intermediate is decomposed into
mainly C2H2, and then C2H2 is converted into H2 and HCN (only in N32). Also,
toluene and xylene found to be decomposed into intermediates, which are
regarded as fragments of toluene and xylene, the intermediate is decomposed
into C2H2 and CHa.
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