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Study on dry reforming and partial oxidation of methane.
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Abstract

Dry reforming(71 2] 7]} &), Partial oxidation(4-+4+ &} ¥F-&-), Methane( ™| §+), Plasma(Z 2}

Plasma techniques have been proposed to generate a hydrogen enrich gas to investigate a feasibility of
plasma techniques on a fuel reforming, we considered a dry reforming and a partial oxidation with methane in
the atmospheric pressure. For these experiments, we employed an arc jet plasma reactor. The effects of input
power and oxidizer in each process were investigated by product analysis, including carbon monoxide,
hydrogen, ethylene, propane, and acetylene as well as methane and carbon dioxide. In both processes, input
electrical power activated the reactions significantly. The increased ratio of the carbon dioxide to methane in
the dry reforming doesn't affect to a methane conversion, whereas increased ratio of oxidizer to methane in

the partial oxidation was very effective for the reaction. Moreover, for a simultaneous treatment of methane
and carbon dioxide, a feasibility of a dry reforming combined with partial oxidation also has been investigated
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Steam reforming : CH, + H,O - 3H, + CO
(AH =229 kJ/mol)

Partial oxidation : CH, + 1/20, 22H,+ CO
(AH= - 38 kJ/mol)

Dry reforming : CHy+ CO, > 2H,+ 2CO
(AH =247 kJ/mol)
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Fig. 1 Schematic diagram of an arc-jet plasma reactor
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Fig. 2 The selectivity of the species and CH,

conversion rates with supplied power in Partial

oxidation.
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Fig. 4 The selectivity of the species and CHy , CO,
conversion rates with CO,/CH,4 in Dry reforming.
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