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Methane Reforming Using Atmospheric Plasma Source
Dae Hoon Lee, Kwan-Tae Kim, Min Suk Cha and Young-Hoon Song

ABSTRACT

Methane reforming processes to obtain hydrogen were investigated experimentally by
using atmospheric plasma source. Among possible reforming processes, such as a COq
reforming(dry reforming), a partial oxidation (POx), a steam reforming(SR), and a steam
reforming with oxygen(SRO or auto-thermal reforming), partial oxidation and the steam
reforming with oxygen were considered. We choose a rotating arc plasma as an
atmospheric plasma source, since it shows the best performances in our preliminary
tests in terms of a methane conversion, a hydrogen production, and a power
consumption. Then, the effects of a feeding flow-rate, an electrical power input to a
plasma reaction, an O»/C ratio and a steam to carbon ratio in the case of SRO on the
reforming characteristics were observed systematically. As results, at a certain condition
almost 100% of methane conversion was obtained and we could achieve the same
hydrogen production rate by consuming a half of electrical power which was used by
the best results for other researchers.
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Table. 2 Reaction of CH4 with molecular O2

ey ¥F-&-<4 (kJ/mol)
CH4+20; 2 CO2+2H,0 -802
CH4+3/20; @ CO+2H,0 -519
CH4+3/202 = CO2+Hz+2H:0 -561
CH4+O; & COz+2H: -319
CH4+0; 9 CO+Hp+2H20 -278
CH4*1/20; < CO+2H: -36
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Table 3 Test condition matrix

Gas fuel

MF. !

CH4

02/C 0.5 0.6 0.8 1.0
Pow.(W) [ 491 420 | 338 260
Max(kV) 1.6 1.6 1.55 | 1.54
RMS(mA) | 337 290 | 250 209
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Fig. 2 Experimental apparatus
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Fig. 4 Reforming result according to each
supplied power condition
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Fig. 6 Comparison of POx and SRO
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