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Characteristics of CH; Reforming by Rotating Arc

Dong Hyun Kim", Dae Hoon Lee™, Kwan-Tae Kim™ and Young-Hoon Song™”

ABSTRACT

Characteristics of a plasma reactor for partial oxidation of methane, especially focused
on the role and effectiveness of plasma chemistry, are investigated. Partial oxidation of
methane is investigated using a rotating arc which is a three dimensional version of a
typical gliding arc. Three different modes of operation were found. Each mode shows
different reforming performance. The reason for the difference is due to the difference in
relative role of thermal and plasma chemistry in overall process. A mode with high
temperature results higher methane conversion and hydrogen selectivity in contrast to
the mode with lower temperature where poor methane conversion and higher selectivity
of Cs species are observed. In this way, we can confirm that by controlling
characteristic of process or controlling relative strength of plasma chemistry and thermal
chemistry, it is possible to map an optimal condition of reforming process by rotating

arc.
72l &84 d
Cin Initial concentration P Power
T Temperature TFi, Total inlet flow rate
SED  Specific energy density

Key Words : Plasma, CHsy Reforming, Rotating arc
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Table 2. CH4 oxidation processes

Reaction &Hr (KJ/mol)

CH,+20, = CO,+2H,0 -302
CH, +3/20, - CO+2H,0 -519
CH,+3/20, = CO,+H,+2H,0 -561
CH,+0, - CO,+2H, -319
CH,+0, = CO+H,+2H,0 -278
CH,+1/20, > CO+IH, -36
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