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Characteristics of N,O Decomposition by Atmospheric Non-equilibrium Plasma
OEF #E FE (EXR) % ME fHt (KBEXR) % 2% XF (KEX)
Shinji KAMBARA, Gifu University, Graduate School, 1-1 Yanagido, Gifu, Japan

Masanori ABE, Gifu University
Ayaka Koyano, Gifu University

~ Fundamental characteristics of N;O decomposition by atmospheric non-equilibrium plasma were investigated to
reduce greenhouse effects under an atmospheric temperature without catalysts. A pulsed dielectric barrier discharge
(DBD) with a one-cycle sinusoidal-wave power source was employed. Plasma conditions (applied voltages and its
repetition rates), gas composition, and gas flow rate were varied. In N,O—O,—Ar system, an N,O concentration of
30 ppm was completely decomposed by DBD at O, = 0%, but the rate of N,O decomposition was decreased with
increasing O, concentration. The energy efficiency was 0.5 g-N,O/kWh. Unfortunately, in N,O—O,—N, system:
N0 in actual flue gas was not decomposed by DBD under excess O,. Formation and decomposition mechanisms of
N,O were experimentally discussed. N,O formation, N, + O — N,O, is a dominant reaction below O, = 5%-in
nitrogen rich gas.
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Fig.1 Schematic diagrams of experimental apparatus.
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Fig.2 Characteristics of N,O decomposition by DBD.
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Fig.3 Effects of O, concentration and discharge power on N,O

decomposition in N,O(30 ppm)-O,(0— 10%)-Ar(balance) system.
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Fig4 Effects of gas flow rate on N,O decomposition at O,

concentration of 0% and 1%.
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Fig.5 Effect of gas residence time on N,O decomposition.

20 Frrrryrrrrrrr T T T T T E
F [N20}o=30 ppm 3
£~ Fy=8 L/min
sE V- 2k

E Rg=0-13kHz ]

<OOP O
Q
w
N
&R

Energy efficiency [g-N,O/kWh]
IS
S
=3

o
(9
Basasy;
saaaalans

TTYTTVTTYT

0.0 Bttt
0 50 100 150 200 250 300
Discharge power [W]

Fig.6 Energy efficiency of N,O decomposition by DBD direct
treatment in N,O(30 ppm)-O,(0— 10%)-Ar(balance) system.
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Fig.7 Characteristics of N,O decomposition by DBD in the case
of N,O(30 ppm)-0,(0 —20%)-N»(50%)-Ar(balance) system.
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Fig.8 Formation of N,O and NOx (NO+NO,) by DBD in the case
of O2(0—15%)-N,(50%)-Ar(balance) system.
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