1400

Yy HAL R (Wuli Huaxue Xuebao)
Acta Phys. -Chim. Sin., 2008, 24(8): 14001404

[Article]

T EBRE A BB EE F4k+ - OH #1 HO,- B HEHEEINITE

Ima x4 RER OREA 4§
(RIEHTIAES TR 0%, LT KiE 116024;
PRGEH TR = AR E R E SR, 07T K% 116024)

WE: A BB %5 B 1 NyOy/H,O/HCHO £ & il i1 fi# Boltzmann J7 A2, 75 E L T-BE 84311 BR AL, F
FAAS 3 04 v T RE S 4300 RRBCT03 L - 40T 38 S O 3R 0 0. R S5 A DR 08 S IO S 23 5 50 AR 7, R
13 FNZAR R ALEST T BHAL TS L B, - OHLLHO, » TR 1)k B B A 1) 17 2 LA &% - OHL \HO,» ¥k BE W HLO L O, [ IR 435X
PR AL, R 2SR 5 LB (AT T % b, P A B AR T

KR A RBARY
FESES: 0643

‘OH; HO,; fe#shifizs #i

Numerical Simulation of -OH and HO,* Radicals in Dielectric
Barrier Discharge Plasmas

WANG Li-Na' LIU Zhong-Wei' ZHU Ai-Min"? ZHAO Guo-Li' XU Yong'**
('Laboratory of Plasma Physical Chemistry, Dalian University of Technology, Liaoning Province, P. R. China;
State Key Laboratory of Materials Modification by Laser, Ion and Electron Beams, Dalian University of Technology,
Dalian 116024, Liaoning Province, P. R. China)

Abstract:

obtained by numerically solving the Boltzmann equation. The electron-molecule reaction constants were calculated

Electron energy distribution functions for N»/O,/H,O/HCHO dielectric barrier discharge plasma were

using the computed electron energy distribution function. A space averaged chemical kinetics model in dielectric
barrier discharge was reported. The evolution of - OH, HO,* and electron as functions of time were studied. The
influences of H,O and O, molar ratios on the generations of +OH and HO,* were also discussed. The calculated results

August

www.whxb.pku.edu.cn

were in good agreement with our experiments result.
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Table 1 The main reactions in the model
k k
No. Reaction (two body reactions: cm®-s™; Ref. No. Reaction (two body reactions: cm®+s™; Ref.
three body reactions: cm®+s™) three body reactions: cm®+s™)

R1  e+H,0—2e+H,0O* (8.1x107) R34 HO,+H-—2-0OH 7.2x10™ [19]
R2 e+0,—2e+0; (3.2x107%) R35 HO,*+0;—>20,++OH 2.76x10™" [19]
R3  e+N,—2e+N; (1.2x107) R36 HO,:+HCO-—+-OH+H-+CO, 5.0x10™" [15]
R4 N;+e—N, 4.1x107™" [23] R37 HO,*+CO—CO,+-OH 3.0x107™"° [20]
R5 O;+e—0, 4.2x10™ [23] R38 H:*+O+M—HO,*+M 4.09x107* [13]
R6  O-+e—2e+0* 3.6x107° [23] R39 H,O0+HCO:—HCHO+:OH 2.38x107% [15]
R7 N-+e—2e+N* 3.5x107° [23] R40 Ny(A*3)+H;0— -OH+H-+N, 4.2x10™ [21]
R8 O'+2e—e+0O- 4.0x107™" [23] R41 NO+HO,*—NO,+-OH 7.45x1072 [18]
R9 N*+2e—e+N- 3.5x107™" [23] R42 N+:+:OH—NO+H-* 5.13x10™ [23]
R10 e+0,—e+20- (4.5x10™) R43 H,0+HCO+—HCHO+HO,* 6.58x10™ [15]
R11 e+O,—e+0O('D)+0- (3.6x10™) R44  2:-OH+M—H,0,+M 6.5%x107! [18]
R12 e+H,O—e+H:+:OH (6.8x1072) R45 +OH+H,0,—H,O+HO,* 1.1x10™ [18]
R13 e+H,O0—e+O('D)+H, (1.5x107) R46 O-+H,—-OH+H- 2.63x1077 [23]
R14 e+HCHO—e+HCO-+H* (8.6x107) R47 O-+H;O,—+OH+HO,* 3.24x107" [23]
R15 O++:OH—O+H* 3.29x10™ [18] R48 O-++HO,*— *OH+O, 3.7x10™ [20]
R16 O+*+HCHO—HCO-+OH* 3.33x107™ [15] R49 Oy;+H:-—HO,-+0O" 7.51x107" [17]
R17 O++HCO-:—+OH+CO 5.0x10™ [15] R50 e+-OH—OH(A%")+e 1.0x107* [16]
R18 O('D)+H,0—2-0OH 2.3x107™ [14] R51 OH(A%Y")+H,O— +OH+H,O 5.9x107" [22]
R19 O,+HCO-+—HO,*+CO 5.2x107" [15] R52 OH(A*Y")—-OH+hv 1.0x10°° [16]
R20 Os;+H:—-OH+O, 7.5x107" [17] R533 e+H,O—2e++OH+H" (1.1x1077)

R21 -OH+0;—HO,*+0, 8.7x10™ [18] R34 O:;+H:—HO;*+e 1.0x107" [23]
R22 -OH+H,—H,O+H* 1.69x107 [18] R56 N*++OH—OH'+N- 3.4x10™ [23]
R23 -OH+HO,*—H,0+0, 6.2x10™" [18] R57 N*+:OH—NO*+H- 3.4x10™° [23]
R24 +OH+:OH—H,0+0O" 2.32x107™" [18] R58 N+:+:OH—NO+H-* 4.87x107™" [23]
R25 -<OH+H:+M—H,0+M 2.81x107 [18] R59 H,0*+e—Hx+O- 1.4x107~ [23]
R26 <OH+H:—H+O" 1.76x107"° [18] R60 HO,*+HO,*—H,0:,+0, 1.69x107" [18]
R27 -OH+HCHO—HCO"*+H,O 9.4x10™ [15] R61 OH(A%Y")+N,—N,+-OH 3.4x10™ [24]
R28 +OH+HCHO—H-+HCOOH 2.0x107™" [15] R62 OH(A%Y")+0,—O,+-OH 1.4x107° [24]
R29 -OH+HCOOH—H,O+CO.+H* 4.8x107™" [15] R63 e+O0+M—M+0O; (3.6x107%

R30 -OH+HCO-—H,0+CO 1.7x107 [15] R64 O-+O4+M—0s+M 5.82x107* [14]
R31 -OH+CO:—CO-+H* 2.6x107™" [18] R65 e +Ny,—e+Ny(A*2) (1.6x107)

R32 HO,*+H+—Hy+0, 6.7x10™ [19] R66 e+N;—e+N+N (6.3x10™)

R33 HO,*+H-—H,0+0- 6.4x10™ [19]

The reaction coefficients bracketed were calculated using the computed electron energy distribution function by solving the Boltzmann equation.

Other reaction coefficients were obtained by references.
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The experimental values are gotten from Ref.[9].
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