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Abstract - Methane, the major constituent of natural gas, had been converted to
higher hydrocarbons by microwave and radio-frequency plasma in vacuum condition.
Methane had been activated to plasma by suppling high energy then converted to ethane,
ethylene, acetylene. The direct conversion process of methane had produced few
by-products and demanded low-energy.

The plasma sources were microwave and radio-frequency. Two types of reactor had
been used to activate methane. One is common single tubular-type reactor and the other
is series coil-type reactor which used for the first time in this study. To produce more
C2 products, methane had been converted by a plasma and catalyst.

The results of this study could be used to study mechanism of plasma reaction of
methane, design the plant-scale reactor.
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Fig 1. Schematic Diagram of Methane
Conversion Apparatus.
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Fig 2. Diagram of single reactor in the
capacitive coupling type of RF
plasma.

(a) Without Catalyst (b) With Catalyst
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Fig 3. Diagi'am of series reactor in the
capacitive coupling type of RF
plasma.
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