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Abstract: Through establishing a test system of coaxial dielectric barrier discharge type non-thermal
plasma reactor, using Q-V Lissajous figure method to to measure its electrical parameters, optical emission
spectra of NO/N, mixed gas system was analyzed, and the effects of the applied voltage peak-peak value(Vp.p)
on the optical emission intensity of NO, N, excited state species were studied when NO/N, mixture gas
passed the reactor’s discharge area. The results showed that high-energy electrons produced by non-thermal
plasma could be an effective role in the NO, N, molecules, which could produce a variety of excited states
matters,such as NO(AZY"-XII), N,(C’I1,—B’IL,); NO(A?Y"-X’II) optical emission spectrum strength firstly
increased then decreased with the increase of Vp.p, Ny(C’II,—B’Il,) Optical emission spectrum strength
increased with the increase of Vpp; in NO/N, mixture gas system, NO was removed mainly through the

reduction reaction, its removal rate could reach to 98%.
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Figure 1. Testing system of DBD-type NTP reacator
B 1. DBD &I NTP R HiXBWRLE

3 NRERESH
3.1 DBD ZUNTP R iss ¥ S ET L ME

SRR I Q-V Lissajous [ B0t Rl
DBD 7 NTP Jz 1 ¢ B 2 2 i HEA TR, 3 3ok 25028 I
P e, AT 502 DBD Y NTP J 3 2% i N\ e 1
LIWLEE DBD 2 NTP Jx g fEAN R TAESHUs AT,
NO/N VA H (/) NO 94 B AR AL A A 5 % « 1% DBD
T NTP 52 3 i T HEL T 256 i 35l PR s D (1) AR A G R
Wk 2 frw, WTLUEHT, BRI R I v R A Rk
PERA T PH BRI B IR, R N 2R IR B K I AR
/NF- 200W,

3. 2 iBh BB E g {E XT NO RN

NO/N VAR R T NO AAFR 43 £ i 8 o, P 0 0
A R W 3 s, W LG H, 2 Ve ik B 15kV
I, FALAN 22 TF GR35 AT i A NTP i W2 J3CH 23 ]
NO AR FR 235 AT EA TR 320 X 10 3l TRk 45X 10°,
LR FIL 86%, B Voo HIIER, NO MAFL 5> £0 4k 4L
FAR, 24 Voo JE B 18. 7KV i, NO ARFR 20 $ % 42 6 X 10 °,

o
%
e

7

Scientific
Research

»
%

9

o

LBk 98%, GRS K Voo, NO AR BORNF B
Al LAHERT/E NO/No VAR R ULES NTP JCH X I
76 N RS i NO = BEIE ol 3 J5 S S R AT 2B, B
O3RN N Al 026

200 |

2100
E /-
50 -
0 L L L L
14 16 18 20 22
V_/kV
P-p
Figure 2. P as a function of Vp.p
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Figure 3. NO volume fraction as a function of Vp.p

3. NO {XFA B Ve HOTE(L
3.3 DBD HFE Tk LG NikiC BT

O ERAEE NO/N. VR 5 AR &R Hh NO ) ARLER, A
MAYA2000-pro JGil (45 1 NO/N. VR 5 UK R A5 15
TR, Wk 1 Pos, EEKN 200~450nm
R AU 2 T Ok A NO(A*E =X IT) Fl N, (C'T1,-B
IT,) M8 A IR L, (HIFF N N RO N34k, 31X
T B T NTP S W s AR K HL 7 RE AR RIS 51 Hy
N (A PR A T RS IMTE I

Table 1. Excited-state species in NO/N2 DBD plasma
& 1. NO/N2 R R E B T p M R A5

NO(A*Y-X*IT) N,(C*T1,-B*I1,)
Vv) A Vv) A
0,1 237 (0,0) 337
0,2) 2475 0,1 357.5
0,3) 259 0,2) 380.5
0.4) 271.5 0,3) 406
(0,5) 285 0,4) 4345
(0.6) 296.5 — —
693 978-1-935068-17-4 © 2010 SciRes.
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Figure 4. OES of NO(A’Y *-X*[T)at the diffirent of Vp.p,
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Figure 5. spectrum intensity of NO(A”Y.*-X*IT) as a function of Vp.p
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Figure 6. OES of N,(C*I1,-B°II,) at the diffirent of Vp.p
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Figure7. spectrum intensity of N,(C*IT,-B°Il,) as a function of Vp.p
7. N(C'TI-B'T1,) &£k SRAERE Voo HOTESL.

3 NO/N; (K& v FRBE M R &5 5 F IR B BR
NO HEE#R T

T NO/No YR A AR ZR H NO AR e /N, iR
WA ILE NTP B g 7= 2 R s i L T Bl LSRN,
1M NO/N VA SRR N3 T REAAAE, MR T
YL N, R AR, A2 RO EUSRES, FEER
No 2 TR &K NO 23 FHE IR SRR o No B S)
Flrp (0, 0) HRBNPE P AN 337, Inm, XF A HTHLTRE
TN 3. 68eV, 5 HWEIHHIE ML FES BN N R
AT HEEY 3. 466V Beg 2=, HON I [0k I 7
Jre+N,(AY " ) > 2N +e. HIILATAL, NO/N. R4



Power and Energy Engineering Conference 2010

SARZE T NO (RPN A,

e+N, > N, (A'D" )+e (1)
e+N, (A" )>2N+e (2)
N+NO—>N,+0 (3

AL T Gl I A (D) RERE N 2 7R GE )
FIN, (AT ), %ﬁuﬂﬁ@ﬁ%@ﬁ%NﬁT
NO/No R A AR AR P K NO i I 2K (3) 553 P N Jst 1Ay

U R 17 75 LA Ji
4. it

(1) 75 NO/N, V&R R4 DBD B4 NTP J W
JCFEL DX, NO AARR 43 B30t 35t P s 06 06 P 34 K T
FAK, NO d5 KEBRFAIE 98%.

(2) 75 NO/No VR &S AR RILE DBD B NTP J Wi
OB XS, A NO(ATY =X IT) F N, (CPTT,-B?
I1,) SR AYRN, Horp 247, 1nm XJ R NO (A X —X°11)
PR g (0, 2) = ) B3 19 ' 0% 5 B 4K,
337. Inm AR RN, (CTT,—BI1,) ik &8 Fhh (0, 0) 4
BT ) R T Bk

(3) Midmbe 75 N o FROREEE R, P
(N (AT ) ATHE DA s e N T, AT NO
BT I8 5

References (&% 3Cik)

[1]  Xue-ji Xu, Ding-chang Chu. Gas discharge

[M] .Shanghai: Press of FuDan University,1996

in physics

PRoEdE, W B URBOLWEM]. b REOEL AL,
1996

[2]  A.GBubnov, E.Yu.Burova, V.I.Grinevich,et al. Plasma-Catalytic
Decomposition of Phenols in Atmospheric Pressure Dielectric
Barrier Discharge[J]. Plasma Chemistry and Plasma
Processing,2006,21(1):19-30.

Chirokov, A. Gutsol, A. Fridman.Atmospheric pressure plasma

of  dielectric barrier discharges[J]. Pure Appl.

(3]

695

(4]

(3]

(6]

(7]

(8]

(9]

[10]

(1]

o3 4% Scientific
%% Research

Chem,2005,77(2):487-495.

Xu Xu, Qiong-rong Ou, Xing-sheng Shu,ect. Three modes of the

electrical characteristics of dielectric barrier discharge at

atmospheric pressure[J]. High voltage

technology,2006,32(1):63-64.

PRI, BRI A8 R o FEL 80 = Ay e

FEAELT]. 0 R R 4R, 2006,32(1):63- 64.

Jun Wang, Yi-xi Cai,Feng-zhi Zhuang,ect. DBD power

measurement and the changing of its main discharge

parameters.Journal of Jiangsu University:Natural Science

Edition, 2008:29(5):398 401.

E 8028 RS A TR SRR W A& 5
I LT 25 40 E AR i,2008,29(5):398- 401.
Hua-qiao Zhao. Plasma chemistry and technics|M].Hefei: Press
of Science And Technology University of China,1993.

B TR T EM] A B R RO R
}#)i$i,1993.

Shu-kai Tang. N, N, and + O, plasma molecular beam mass
spectrometry diagnosis anlysis of high-pressure pulse corona
discharge[D].Dalian: ~ Scinece of Technology University of
Dalin,2000.

R o e ks FL O Noy N+, 55 B AR 19 43 7 3R it
S WIITFE[D]. G DRI R TR 27%,2000.

Chong-fa Xiao, Yong Xu, Wen-chun Wang, etc. The N, emission
spectrum diagnosis of dielectric barrier discharge at atmosphere

pressure[J].Press of Dalian techonology and science
university,2004,44(5):625-629.
MR, R, 3, SFRRKEANAFELRE R

WEWII] CIER TR EF3R, 2004,44(5):625-629.
Herzberg.G. Molecular spectroscopy and molecular structure.
The first volume: Diatomic molecules spectrum(first published)
[M]. Ding-chang Wang translation, Beijing: Science press,1983.
IRRAKE G 7O S5 M-SR — . R 70 Tk
CGE—RHOM] . 8 B, JbntRHEH R, 1983.

Jing Liu, Jin-hai Niu, Yong Xu, etc. The emission spectroscopy
anlysis of removing nitrogen by Dielectric barrier discharge
plasma. Journal of physical and chemistry,
2005,21(12):1352-1356.

Kb, B, ARTE, AF A BTRHLRYHOR A B A R AR A
YIRS GIEAI T A B 2244, 2005, 21(12): 1352-1356.
Gang Yu, Zheng Yan, Dan Ye, etc. The anlysis of plasma reaction
reduction mechanism in NO/N, gas system. Journal of
Engineering and Thermophysics 2003,24(2): 354-356.

RN, B, HFE, S SR NO/N, RG0S5 8 1 i W Ik J L
PRRFSE. T %%@%Eﬂ&, 2003, 24(2): 354-356.

978-1-935068-17-4 © 2010 SciRes.





