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NO reduction efficiency using injection of ammonia ragicals produced

by the internmittent dielectric barrier discharge

Ken YUKIMURA, Issei NAGAO, Kiwamu YAMAMOTO (Doshisha University),
Shinji KAMBARA (Idemitsu Kosan Co.)

Abstract NO in N, gas was removed by injecting ammonia radicals, which were externally generated by flowing
the NH, gas diluted with Ar gas through dielectric barrier discharge with a one-cycle sinusoidal-wave power source.
The discharge was intermittently formed between coaxial cylindrical electrodes with a space of 1.5 mm at an applied
peak-to-peak voltage of 2.5-20 kV. The generated radicals were introduced in a reaction chamber and mixed with NO
gas, which was diluted with N. The dependence on the discharge power was measured by varying the repetition rate
and applied voltage. The NO reduction was well correlated with the discharge power. The energy efficiency increased
with decreasing discharge power. The maximum energy efficiency was obtained at small values of the NH, concentra-
tion and the discharge power. Discussions were also made on optimum gas concentration flow rate applied voltage and

repetition rate for de-NOx.
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Fig.10 Experimental facilities.
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Fig.2 Radical injector.
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Fig.30 One cycle sinusoidal voltage waveform.
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Fig.4 Electrical circuit for plasma generation.
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Fig.5 Voltage waveform.
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Fig.6 Lissajous figure for the DBD plasma in 0.6 %
ammonia diluted with argon.
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Fig.7 Input energy in the DBD plasma in one cycle
as a function of applied voltage for three ammonia

concentrations.
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Fig.8 Input energy and discharge power as a
function of a repetition rate of OCS power source.
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Fig.9 NO reduction and energy efficiency as a
function of applied voltage for an ammonia concen-
tration of 1000 ppm.
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function of a repetition rate for an ammonia
concentration of 1200 ppm.
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