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Development of ammonia radical injection DeNOx system
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SYNOPSIS

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 (NH, 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 DeNOXx 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 NH; flow rate of 15 L/min, and an NH; concentration of 400 ppm.
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Fig.1 Schematic diagrams of experimental apparatus.
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Fig.2 Counts of NH radical as a function of applied voltage.

32. MERBEOEE

Fig.3 iZ NH; 2 400 ppm, BifEEIFEE 15 L/min, FJ
NNEEEE 13kV 2317 5, MIEIEREE NH 7 Vo r—
7 WEOERETRT, E—IBERA V=7 F—HO
5 58mm OME TO EOEMTLE O, Zhid,
7T A= HE H T O EHMICRUSAET L, NH 24
RLTNWBEDTHDEEZLND,

20000
[ Fo=15 L/min
16000
-—; Vop=13kV
‘_‘_‘; 12000 | NH3 =400 ppm
I Wave length = 326 nm
o
= 8000
3
4000
0
0 10 20 30 40 50 60

Measurement distance [mm]

Fig.3 Counts of NH radical as a function of lens focal point.
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Fig.4 NH; reduction as a function of applied voltage.
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