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A direct conversion of methane to methanol and/or formaldehyde have been
considered on the important key technologies for efficient utilization of fossil fuels,
because these liquid fuels are potentially suitable for fuel cells, and is easier and safer
to transport. '

This study examines the conversion of methane to methanol and other higher
hydrocarbons using non-thermal plasma generated by pulsed discharge with special
attention to the effect of the specific input energy, SIE, defined as the electrical input
energy per unit!mass of the material gas. A coaxial-type plasma reactor with a glass
dielectric interposed between the wire and the cylinder electrodes was used. A
sharp-rising square wave pulsed voltage was used with a rising time of 50 ns and peak
' voltage of about 20 kV. Methane, Oxygen and Argon were mixed and fed to the reactor.

The experimental results indicated that ethylene (C;Hy), ethane (C,Hg), methanol
(CH30H), formaldehyde (HCHO), hydrogen (Hz), carbon monoxide (CO) and carbon
dioxide (CO,) were the major products of the plasma chemical reactions. Effect of the
parameters such as reactor geometry, input energy, and gas contents were studied
experimentally. The production rate per energy and the selectivity of products (ratio of
number of molecules converted from methane to products) were greatly dependent on
these parameters. Particularly, it was found that the methanol and formaldehyde
production have an optimum specific input power. The highest methanol and
formaldehyde production ability and selectivity were achieved for a methane and
oxygen ratio of 85/15, partial pressure of Argon of 50 kPa and input energy of 360J/L.
This maximum production ability, of about 0.75 pmol/J, and selectivity of 64 % were
obtained at the optimum conditions.

Furthermore, the property of chemical reaction was examined with kinetic models
utilizing the software packages of ELENDIF and SENKIN. We arranged these
simulations in order to examine the optimized conditions for getting the highest
production of partial oxidation products such as CH;OH, HCHO. '




