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Im pacts of the Characteristics of the Power Supply on the
Ranoval of NO Under Dielectric B arrier D ischarge

ZhouBq LinWentng Wang Xign ZhuXiming Yang Hongnin

(School of Power Engneering Nanjing N omalUniversity Nanjing 210042 China)

Abstract In hispaper the mpacts of the characteristics of the pover supply on the removal ofNO, under the d electrc
barrier d scharge are nvestigated by chem ical k netic smuhtion theoretically The reacton rate constant of the ion ization
ofN, O, and O by election-in pact d 8socatbn is obtained by the collisbn cross sectbn method The concentratbns of
active bns atans free radicals and NO byproducts are predicted according to the resdent tine in phsna reacor The
simu hton resu lis show that the kineticm odel reflects the generation of the various active radicals properly The mpact
of the characteristic of the power supply on NO, mmoval is obvibus Increasing the posiive pulse tine and the frequency
of puked discharge will mpwove the removal ofNO. Thswork w ill play an mstitutive role n optm zing theNO purifica-
ton device
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Table 1 The rate constant of he reactions involved in NO, /N, /O, phsna systan
(300~ 800K) (300~ 800K)
a’®* mol 'e ¢! a®* mol's ¢!
N+NO~ N,+0 k1= 2. 04x 10'3 NO,+ 0~ NO, + 0, k16= 1.62 x 10"
N+NO,” N,0+0 k2= 1. 81x 10'2 NO+ NO,~ 2NO, k17= 1.74 x 105
N+NO,” NO+NO k3= 1. 81x 10'2 NO,+ NO;~ N, 0s k18= 2.15% 106
N+NO,” N,+ 20 k4= 5. 38x 10! N,05~ NO,+ NO, k19= 9.40 x 10*
N+NO,” N,+0, k5= 4. 26x 10! Ny+e N k20= 3.07 x 10°
N+N7 N, k6= 6. 38x 101 O,+e¢  0+0 k21= 6.72 x 10°
N+0 ™~ NO k7=1.45x 10" 0+e” 0O('D) k22= 1.01 x 10°
N+0, NO+O k8= 5.36x 107 o('D)+0;, 20, k23= 1.45 x 10"
NO+ O NO, k9= 8. 43x 10'! O(ID)+O3_> 20+ 0, k24= 1.43 x 10"
NO + 03* NO,+ O, k10= 1. 0% 10'° O('D)+N,0 ™ N,+0, k25= 2.95x 108
NO, + 0~ NO, kll= 1. 2x 10"? o('D) + N, O 2NO k26= 4.03 x 10"
NO,+ 0~ NO+O0, k12= 5. 8x 10" o('m~ o k27= 6.95 x 10°
0+0," 0, k13= 1. 6x 10'? 0('D)+ 0, 0+0, k28= 1.45 x 104
O+0; 20, k14= 4. 8x 10° o('D) + NO,  NO+ O, k29= 2.95 x 101
0+0° 0, k15= 1. 0x 10"
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Fig.3 Comparison of results of simulation and
experiments in reference
3.2 NO N,
5
NO 25 1x10 s NO

’ NOZ

NO

Jik v FE<100 ms Bk ¥ [EIFE>1 ms

I 052 H B o
s iy 405k B o 0
2 |
CC CC S
J J) JJ
fist [/t

H2 HXMNBUTERBES
Fig.2 Real and simulated discharge pulse of power supply
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