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Hydrogen Production by Methane Reforming Using Atmospheric Plasma
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SYNOPSIS

Methane reforming with carbon dioxide using an intermittent dielectric barrier discharge (DBD) with a one-cycle
sinusoidal-wave power source has been studied to investigate the energy efficiency of hydrogen production. In this reaction
system, CH; decomposition rate in the DBD was strongly increased with increasing energy density. While the selectivity of
hydrogen production was slight changes. H, production was mainly controlled by CH, decomposition, therefore advantages of
radical chain reaction by the DBD was not found. Key reactions of Methane reforming in the DBD were discussed.
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Fig.2 CH,4 decomposition by DBD.
3.2. A ¥ UBEBORORHE
Fig.3iZ, CH+CORET A% 77 X< B L= 0 CH,
TR & Hp SRR A £EBRAMHHC OV TR, M do L
F—gERE L BVRBIA TR L, =R DS R O X R
RINT A—=ZTHDH I ENRPn5,

- 70 L L LU | T L RSN AL MU S |

z ©0F ;
g sof ]
ol Y Ry=1-6Limin
Eﬂ F C“i‘v-"’/‘/ Vpp =20-25kV

= - ]
& 30 f L Rp=5-15kHz ]
o - v 1
z 20 F CHA conv _
S H2 selectivity

= 0k CHA conv (w/o C02) |
© . H2 select. (w/o C02)

O ORI TR IO R TN S N | L Lttt das ) i

0 5 10 15 20 25 30 35 40
Energy density [J/cm3]
Fig.3 Production of Hyin CH, — CO, reforming using DBD.
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Fig.4 Variation of CO conversion in CHy-CO, reforming
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