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DeNOx Mechanism in Activated Ammonia Injection Techniques
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To broaden and lower the temperature window of the selective non catalytic reduction (SNCR) of nitric oxide (NO), the use of activated
ammonia as the reduction agent was examined. An intermittent dielectric barrier discharge (DBD) was employed to generate activated ammonia
from molecular ammonia. Chemical composition was clear by gas analysis at exit of the DBD reactor, it found that the main species of the
activate ammonia were H, and N,. By experiments and chemical kinetics simulation, it was clear that H, was strongly contributed to enlargement
of temperature window of DeNOX.
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Fig. 1. Schematic diagrams of experimental apparatus.
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Table 1 Experimental conditions

Unit Ex.1 Baseline Ex.2 H, addition

Repetition rate kHz 10 —
Applied valtage kv 0-15 —
NO conc. ppm 500 500
O, conc. % 2.1 8.3
NH3/NO — 10,15 15
Flow rate L/min 3.0 3.0
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Fig. 2. NO removal performances in DBD deNO, and thermal
deNO,.
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Fig. 3. Experimental setup to measure chemical composition at
DBD reactor exit.

Fig.4 |2 Ex.1 ®EMEIZE1T % DBD Kngstt 1o 4 A KA
Z NH3 225 OEGHfR & UCORd, B0 R 72
NH; 3 fREOG % b & 1T, Hy 38 £ YN, DRIk 2 2 1 210(2),
@)X TERDT,

NH3 +e — 15H2 + 05N2 (1)
Chiz = [Ha]/(1.5 x [NH3];% D) 2
Cnz = [N2]/(0.5 x [NH3];x D) (3)

120 i

Bl Unknown

0w f —

©
o
T

7.

Chemical composition [%]
[e2]
o
T

40 [
20 [
0 1 zZZA 1
0 35 6 9 12 15

Applied valtage [kV]

Fig. 4. Chemical composition of excited ammonia at the DBD
reactor exit.
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Fig. 5. Comparison of DeNOXx performances between DBD and
NHa/H,/Ar gas.
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Fig. 5. Simulation result of NOx removal by elemental chemical
kinetics
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