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Characteristic of Partial Oxidation of Methane and Ni Catalyst Reforming using
GlidArc Plasma
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ABSTRACT : Low temperature plasma applied with partial oxidation is a technique to produce synthesis gas from methane. Low tem-
perature plasma reformer has superior miniaturization and start-up characteristics to reformers using steam reforming or CO, reforming. In
this research, a low temperature plasma reformer using GlidArc discharge was proposed. Reforming characteristics for each of the follow-
ing variables were studied: gas components ratio (O»/CHs), the amount of steam, comparison of reaction on nickle and iron catalysts and
the amount of CO,. The optimum conditions for hydrogen production from methane was found. The maximum Hydrogen concentration
of 41.1% was obtained under the following in this condition: O,/C ratio of 0.64, total gas flow of 14.2 L/min, catalyst reactor tempera-
ture of 672°C, the amount of steam was 0.8, reformer energy density of 1.1 kJ/L with Ni catalyst in the catalyst reactor. At this point,
the methane conversion rate, hydrogen selectivity and reformer thermal efficiency were 66%, 93% and 35.2%, respectively.
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Fig. 1. Experimental apparatus.
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Fig. 2. Start-up characteristics of the plasma reformer.
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Fig. 3. Comparison result on effect of the Nickle catalyst on selectivity.
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