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Characteristics of Hydrogen Oxidation in Hy/O2/N2 Gas Mixture
by DBD at an Atmospheric Pressure and Thier Reaction Mechanisms
Ayaka KOYANO*, Ryop KURIYAMA, Shinji KAMBARA, Hiroshi MORITOMI(Gifu University)

Tomotaka
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The removal of hydrogen in off-gas from fuel cells is desired to be safely processed. In the present research,

simulated molecular hydrogen gas mixed with oxygen and nitrogen gases was directly removed in an

intermittent dielectric barrier discharge (DBD). Hydrogen was oxidized even in a temperature lower than

100 “C. A hydrogen conversion rate of approximately 100% (98.8%) was obtained at a consumed power of 1.2 kW

for a gas temperature of 80 “C. Emission of OH radicals was investigated to elucidate reaction mechanisms of

hydrogen oxidation in DBD.
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Fig.2 Experimental setup for spectrometry of OH radical.
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Fig. 3 Waveform of the applied voltage and the current,
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Table 1 Experimental conditions

Condition Vo (kY] R kHz) 7 kW]
i 17.5, 30, 37.5 7,10, 15 0.05 - 1.23
30 2.1 -178 o,z
. 30 4.7 14.4 0.3
30, 32.5, 35 7.4 - 33.6 0.6
30 15.9 - 49.6 0.9
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Fig.4 Fundamental characteristics of hydrogen
oxidation in direct treatment by the DBD.
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temperature on hydrogen conversion.
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Table 2 Nineteen elementary reactions for hydrogen oxidation,
No Reaction A, B, E,
R] H+0,=0+ OH 5110 -0 82 16510
R2 W+ O=H+ OH 18107 10 8830
R3 Ho+ OH = H,0 + H 12 10% 13 3630
R4 OH 4+ OH = 1,0+ 0 60-10" 13 0
RS H+OH+M=H0 + M 75104 2.6 0
R6 Oy +M=0+0+M 1.0+ 10" 05 95560
R7 H+M=H+H+ M 22+ 10 05 92600
R8 H: + 0, = OH + OH 17-10" 0.0 47780
R9 H + 0, + M= HO, + M 21-10'° 10 0
RI10 H+ 0, + 0, = HO, + O, 6.7 10" 42 0
RI11 H+ 0, + Ny = HO, + 1, 6.7 ;0” -1 42 0
R12 HOy +H=H, + O, 25107 00 700
R13 HO, + H = Ol + Ol 25 10" 00 1900
R4 HO, + O = OH + O a8 10" 00 1000
R15 HO, + OH = H;0 + O, 500 10" 00 1000
R16 HO; 4+ HO = H,(0, + O, 200 10" 00 0
R17 H:0p + M= Ol + OH + M 1 2-10Y 00 45500
RI18 H0, + H=HO, + H, 1.7 10" 00 3750
R19 H,0; + OH = H;0 + HO, 1.0-10 00 1800
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Fig.6 Hydrogen conversion rate at different gas
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