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Abstract — This paper examined the conversion of methane to hydrogen and other higher hydrocarbons
using dielectric barrier discharge with AC pulse power. Two metal electrodes of a coaxial-type plasma reac-
tor were separated by gas gap and an alumina tube. The inner electrode was located inside the alumina tube.
The alumina tube was located inside the stainless steel tube, which was used as the outer electrode. Effect of
feed gas composition (methane, oxygen, argon, water and helium), flow rate, applied frequency, input volt-
age on methane conversion and product distribution were studied. The major products of plasma chemical
reactions were ethylene, ethane, propane, buthane, hydrogen, carbon monoxide and carbon dioxide. The
increment of applied voltage and the usage of inert gas as the background (helium and argon) enhanced the
selectivity of hydrocarbons and methane conversion. The addition of water in the feed stream enhanced the
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conversion of methane and yield of hydrogen. Higher voltage leads to higher yield of C,H,, C;H;, C,H,, and
yield of C;H, and C,H, appeared highly in lower voltage.

Key words : Plasma reaction, Methane conversion, Oxygenate compound, Ethlene, Propylene
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Table 1. Product distributions with the variation of methane flowrate.

CH, flow rate Yield (%) H,/CO H
(ml/min) c0O CH, GCH, GCH, €O, CH, GCHg CH, ratio ’
120 51.3 0.0 0.0 19 422 0.0 0.4 0.1 1.8 901
140 36.5 03 0.2 3.1 36.2 0.1 0.6 0.2 19 701
160 234 03 0.2 3.9 30.6 0.1 0.1 03 22 519
180 23 0.1 0.2 47 142 0.1 1.5 0.6 162 374
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: 80 m/min, Additive gas : 10 m{/min,

Additive gas Methanol Ethanol Acetic acid Formic acid Propionic acid Butanoic acid
Ar 0.399 0.229 0.376 0.343 0.135 0.029
He 0.193 0.110 0.195 0.590 0.044 0.008
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