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Reaction Mechanism in Radical Injection DeNOx Techniques
Masanori ABE*, Yuji WATANABE, Shinji KAMBARA, Hiroshi MORITOMI(Gifu University)
Ken YUKIMURA(Doshisya University)

An ammonia radical injection DeNOx system using an intermittent dielectric barrier discharge (DBD) with a one-cycle
sinusoidal-wave power source has been developed to remove NOx in flue gas from combustors. When DBD
plasma-generated radicals (NHz, NH, N and H) are injected into a flue gas containing NOx, NOx is removed efficiently
by chain reaction in gas phase. Energy efficiency of DeNOx in this system is 120 g-NO/kWh, which is the higher
efficiency than other DeNOx systems using different plasma techniques. However, reaction mechanisms have not been

explained detailed yet. In this study, emission spectra of NH radical were investigated by an emission spectroscope.

Maximum emission intensity of NH radical was obtained at an applied voltage of 13 kV, an NHs flow rate of 15 L/min,

and an NHs concentration of 400 ppm.
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Fig.1 Outline of the ammonia radical injection.
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Fig.2 Schematic diagrams of experimental apparatus.
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Fig. 3 Waveform of the applied voltage and the current.
(Fy =4 Limin, Vpp=30kV, I1=45A, Rp=10kHz, To=10 ps)
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Fig.4 Optical emission specra in an Ar +NHs DBD.
(V=13 kV, RBz= 10 kHz, Fo=15 L/min, NHs = 400 ppm)
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Fig.5 Counts of NH radical as a function of applied voltage.
(Br=10kHz, =15 L/min, Wave length = 326 nm,
Gate time 10 ps, Gain 50)
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Fig.6 Intensity of NH radical.
(Vop= 13 kV, Br= 10 kHz, Fb= 15 L/min, NH3 = 400 ppm,
Wave length = 326 nm, Gate time 10 ps, Gain 50)
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Fig.7 Current and counts of NH radical as a function of time.
(Vop= 18 kV, Fr= 10 kHz, Fo=15 L/min, NHa = 400 ppm,
Wave length = 326 nm, Gate time 200 ns, Gain 50)

(3.4)  ENMERE & NHs 48

Fig 8 IC AT E 15 L/min le BT 2 HINEE & NHs
DRROBEGRERT, HITEFEDEIMC A NHs D4 EE
BEIL TV, NHs ORI HIENEE A EIT 3 & iR
DI BEMCH B, HINEE 18 kV ICBO I FEmEE
A% 200, 400 ppm D & &, SfRE F17x NHa EEEIE 180 ppm
BRELEEFRUCEE Ao/, ch&b, BATS NH: EE
CHREL, DBEND NH: OBB—ETH B LHRn
ENTz, THDNVTE, SHBE SICHRET 2 RENS S,

Fo=15L/min
~~&—100ppm
r ~—@— 200ppm

—a&—400ppm

100

o:s]
Q

[=2]
(@]

el
o

NHs decomposition [%]
-
(@]

[w]

6 8 10 12 14
Applied vaoltage [kV]

8 Wi U—rmEDEG
Fig.8 NHs decomposition as a function of applied voltage.
(Bz=10 kHz, b= 15 L/min)
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