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Oxidation Mechanisms of Hydrogen Off-gas from Fuel Cells by Atmospheric
Non-equilibrium Plasma
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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 intermitt
ent dielectric barrier discharge (DBD). Hydrogen was oxidized even in a temperature lower than 100 A hy
drogen conversion rate of approximately 100% (98.8%) was obtained at a consumes power of 1.2kW for a ga
s temperature of 80 . When oxygen concentration was increased, NO was obtained as a by-products. But N
O was reduction by increase of equivalence ratio. Their reaction mechanism was investigated at simulation wit
h elementary reactions of H/O systems.
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Fig.1 Experimental setup of the DBD reactor for hydrogen

oxidation.
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Fig. 2 Waveform of the applied voltage and the current. (Flow

rate of N, gas =4 € /min, Vp, =30kV, | =4.5A, Rg= 10 kHz,

To =10 }J,S)
Table 1 Experimental conditions

Condition |
Voltage, Vpp [kv]  25,30,32 30
Frequency, Rr [kHz] 7,10, 15 10
Discharged Power, P [kKW] 0.26 - 0.68 047 - 052
Gas Temperature [ 1] 25-80 25-80
Total gas flow rate(N, balance  [e/min] 4, 8, 12 8
Residence time [s] 0.19-067 0.28 - 0.33
H, concentration [vol%] 2.0 2.0
0O, concentration [vol%] 1.0 20, 4.0,20, 10,05
Equivalence ratio, @ [-] 1.0 0.05, 0.25, 0.5, 1.0, 2.0
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Fig.3 Fundamental characteristics of hydrogen oxidation.
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Fig.5 Effect of equivalence ratio on NO formation at various
exhaust gas temperature.
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Fig.6 Estimated H and O radical mole fractions at various discharge

powvers.
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Fig.7 Simulation result of hydrogen oxidation in the DBD.
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Fig.8 Variation of NO concentration with equivalence ratio.
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