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Abstract

NO in N2 gas was removed by injecting ammonia radicals, which were externally generated by flowing the NHs 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 3-25 kV. The generated radicals were introduced in a reaction chamber and mixed with NO gas, which was
diluted with N2. The NO gas contained 2-5.6 % oxygen, and the effect of oxygen on De-NOx was discussed. The
reaction temperature for De-NOx was lowered by the efficient production of OH radicals with oxygen, but excess
oxygen newly generated NOx. Thus, the appropriate concentration of oxygen gas promoted the De-Nox, but excess
oxygen hindered De-NOx by newly generating NO. The NOx reduction decreased at a large applied voltage due to
making NH radicals throngh NH: radicals by oxygen atoms.
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Fig.1 Reaction path diagram for the De-NOx process
using ammonia and its radicals.
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Fig.2 Reaction path diagram for the De-NOx process
using oxygen and its radicals.
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Fig.3 Reaction path diagram for the OH radical for-
mation in ammonia and oxygen.
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Fig.4 Reaction path diagram for the NOx production
using oxygen and its radicals.
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Fig.5 Experimental arrangement.
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Fig.6 Schematic diagram of coaxial DBD system.
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Fig.7 Waveform of one cycle sinusoidal power
source.
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Fig.8 NOx reduction via thermal reaction as a func-
tion of reaction temperature.
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Fig.9 NOx reductions by ammonia radical injection as
a function of reaction temperature.
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Fig.12 NOx reductions for three kinds of NH,concen-
tration as a function of applied voltage in DBD.
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