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Tab.1 The main reactions in the model

5 K/(s7';

o i cm’ /(molecules + $) ;
7 em’/(molecules® * "))
1 etH,O>OHA’X ") +H+e 7.85X10 " (f(E/N))
2 etOH(X’ID—~OH(A* X" ) +e 1.0X10 *(f(E/N))

3 He" +H,0>OH(A’X")+H+He 4,8X 107100

4 OH(A’X ")+ He>OH(XII) + He 8.8x 10 M0l

5 OH(A*X")+H,0~OH(X*ID+H,0 5.9Xx107 100

6 OH(A*X")—>OH(X*ID +hy 1.4X10 8t

7 et+H,0>H +OH(X*ID 1.31X10 " (f(E/N))
8 et0,>et0O+0 1.12X10 " (f(E/N))
9 etH,0>et+0OC'D)+H, 8.23X10 " (f(E/N))
10 O+H,0—>20H(X*ID 2.36X10" 10

11 O+OHX*ID—>0,+H 3.29X10 10

12 0C'D)+0,~0+0,(b) 3.11x10 10

13 0OC'D)+0,~0,+0+0 1.2X10 b

14 0C'D)+0,~>0,(a)+0, 1.5Xx10" 10

15 0C'D)+H,0—>20H(X*ID) 2.3x 10 100

16 OC'D)+H,0~>H,+0, 2.3X 10 120wl

17 0,(a)+HO,~OH(X*ID +0+0, 1.66x 10 "t

18 0, (b)+0—>0,(a)+0 §x 10 Ml

19 0,(h)+0,—~0,+0,+0 1.5Xx10" "0

20 0,(bh)+H,0—>0,+H,0 4.0x 1071200

21 O, +H—~OH(X*ID+0, 7.5X10" B0

22 OH(X’ID +HO,—~H,0+0, 6.2 10 "0

23 OH(X*ID +OHX*ID—>H,0+0 2.32X10 120

24 O+H,>OH(X*ID+H 2.63X10 170

25 0C'D)+0,>0+0,(a) 2.0X 10 120

26 0,(b)+0,~0,(a)+0,+0 7.7X10 120

27 e+0,>e+0C'D)+0 3.36X10 " (f(E/N))
28 OC'D)+H,>H+0OH(X*ID 1.oX10 ok

29 e+0,~>0; +2e 5.1X107°(f(E/N))
30 e+ 0O>2e+0° 3.64X10 *(f(E/N))
31 OH(A* X)) +M—>OH(X*ID+M 1.4x107 100

32 e+ H,0>OH(X*ID +H+e 7.02X10 " (f(E/N))
33 He” +He” —e+He+He" 2.0X 1070

34 OH(X*ID +OH((X*ID—>H,0, 1.65x 10 L
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Fig. 1 Flow chart for calculation

2 BYULET oy pritig

2.1 MRS B

SR 1 AR S R R . Ho O/ He R &R
i, S 1. 013 X 10° Pa (0. 48% H,O + H &
He). i -4 B K 9. 2 kV, R AR 70 kHz,
B MEBE 8 mm,E/N=2.3X10 "V « em’ (Hjik
R FEL R R R B BT 54 2D . S TR AL A
A0 5 BELPA R ERL T g2 A TR I i ik vl A AR 3
LA — A~ 48 5 1) Jok
2.1.1 &F®THAIHK EREBZEHT.
F T L 1 BG4 KRR 2 A L LB /M <
1071, 2 T LT 55 507 1 3o Rl 48 68 9k lf 43 s
% b, B F 1Y Boltzmann J7 2 1] 275 Ryl2021

1(EY dfudf
3 (Nj du(Q,r dujjL

DIDIM[Cu+uy) fCu+ u)dQy (u+uy) —

uf(u)Q_\_,— (W] =0
IH— 1k & A

qu”f(wdu — 2)
AH . E BRI E;w B THEE; f EHB TR
AR N SR TR s M, 2R s B%L
BEEH A Q, WA s 5 R B L B i



555 1 S

B . DBDEEFART OH B EHEENFR 627

KA 7R P G T A 5 oo, 2 R BRI G AR 1) BE
WA, T FRES 1 WK 0 L T R AR 0 2R
2 T 3% 7 FL - 5 AR ) 1 - Al 4

¥ Boltzmann J5 P2 5 #UAE &4 B — 22 00 77 2
U5 AR B R AR B  BRALL AR B Y R —
A =X AIE R AL 38 R TR O H AT R
F FORTRAN iE S HRE BI7 . 588 FRe 0
PR H, O/ He 1R Z (9 H - RE &2 40 A bR B 18] 2
iR,

10°
107 }
102}
100}
104}
105}
104}
107 +
10
0

fw)/eV-=2

2 4 6 8 10 12
uleV
B2 H,O/He kK ZWW T &P E K

Fig. 2 Electron energy distribution function of H,O/He
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Abstract: Electron energy distribution functions for H,O/He dielectric barrier discharge plasma were
obtained by numerically solving the Boltzmann equation. The electron-molecule reaction coefficients
were calculated using the computed electron energy distribution functions. A space averaged chemical
kinetics model in dielectric barrier discharge was reported. The evolution of electron, OH (X*II)and
OH (A?2X2") produced in the H,O/He dielectric barrier discharge plasma as a function of time was
studied. The generation of electron, OH (X*II) and OH (A?X2 ") as well as their evolution under the
influences of various gas components was also discussed. The results show that the concentrations of
OH (X*II) and OH (A*27") increase while H,O or O, are at low concentration. However, the
production of OH (X’II) and OH (A*>") decreases at higher H,O or O, concentration. The
calculated result is compared with the experimental data, and they match well with each other. The

reaction mechanisms and the main physicochemical processes involved are also discussed.

Key words: dielectric barrier discharge; OH; chemical kinetics; simulation



