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Charactenistics of Rotating arc Plasma in CH; Reforming
Dae Hoon Lee, Kwan-Tae Kim, Min Suk Cha, Young-Hoon Song and Dong Hyun Kim

ABSTRACT

Characteristics of a plasma reactor for partial oxidation of methane, especially focused
on the role and effectiveness of plasma chemistry, is investigated. Partial oxidation of
methane is investigated using a rotating arc which is a three dimensional version of a
typical glidingarc. The rotating arc has both the characteristics of equilibrium and
non-equilibrium plasma. Non-equilibrium characteristics of the rotating gliding arc can
be increased by rotating an elongated arc string attached at both the tip of inner
electrode and the edge of outer electrode. In this way, plasma chemistry can be
enhanced and hydrogen selectivity can reach almost 100% that is much higher than
thermal equilibrium condition. As a result, the present study enables the strategic
approach of the plasma reforming process by means of appropriate reactor design to
maximize plasma effect and resulting in maximized reaction efficiency.
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CH4 + CO2 = 2CO + 2H2 : H2/CO =10 (1)
CH4 + 1/202 - CO + 2H2 : H2/CO =20 (2)
CH4 + H20 > CO + 3H2 : H2/CO =30 (3)
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Fig. 2 Schematic of reactors with different
geometry for arc length comparison
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Fig. 4 H2 selectivity according to SED
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Fig. 7 CH4 conversion and H2 yield
reactor plotted against arc length
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