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Mechanism investigation on NO oxidization during NO, and SO,

simultaneous removal process by ozone

WANG Zhi-hua, ZHOU Jun-hu, WEN Zheng-cheng, ZHANG Yan-wei, CEN Ke-fa

(State Key Laboratory of Clean Energy Utilization, Institute for Thermal Power Engineering ,
Zhejiang Univerisity, Hangzhou 310027, China)

Abstract; The NO oxidization is the key step for simultaneously removing NO, and SO, by ozone injection

process., A detailed chemical reaction mechanism including 65 steps between ozone and NO, was devel-

oped, Sensitivity analysis was performed to determine the main reaction routes for NO oxidization. The ki-

netic simulation results were verified by experimental results in a precise plug flow reactor. NO was firstly

oxidized into NO; and then NO;, N, O; step by step. NO; is predominant product when n(Q,) :

n(INO) less

than 1. Compared to NO,, NO; and N;O; only appear when ozone is surplus, with the amounts of NO,

and N;(; being relatively small. The kinetic simulation results {it well with the experimental results,

which confirmed the correctness and accuracy of the mechanism. The formation of N, O was found both in

mechanism analysis and experimental results, but the amounts of N, O were smaller than 4 X107° in zll the

tests. There was little difference in the reactions between ozone and NO at 100 C and 200 C, because

89. 2% and 85. 0% of NO were separated at n(0;) *

n(N() =1, 0 respectively.
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Tab.1 65 steps detail reaction mechanism between O; and NO,
Fr& HEJT T A b E? F5 A JT BT B A b E?
1 O;+H=0;+0H 1.64 X103 0.8 750 34 O+ HNO, =NO, +OH 1,21x10" 0 5938
2 O+ H=0+H0O, 4.52 X104 0 0 35 H+HNO,=HNO+0OH 7.57X 1012 0.9 4914
3 O; +OH=0:+HO; 1.15 X 10" 0 1 590 36 H+HNQ; =NO;+H, 1,37 X101 1.8 6592
4  O3+H;0=0:+H;0, 6. 62X 107 0 0 37 H+HNO; =NO+ H:0 3. B5x 101 1.8 3840
5 (O +HO:=20;+0H 1. 19X 108 4.6 1380 38 O3+ HNOz=0;+HNO; 3.01%10° o 0
6 Oz +N=0s+NO f.00x10° 0 0 39 HNQO; +0=NO; +0H 1. 81x107 0 0
7 Oz +NO=NO; +0; 8.43> 10" 0 2 600 40 HNO; +H=NO;+H; 3. 40X 1012 1.5 1a35%
8 O3+ NOp =0; +NO; 8. 43X 1010 0 4 870 41 HNO; +H=NO,+H,0 g, 39 10° 3.3 6 255
9 0 —0=0y 4, 86 > 101 —1 0 42 HNO;+NO=NO;+HNO; 4, 48X 0¥ 0 0
10 03 +0=20, 4, 82X 1012 0 4 050 43 HNO;+O0OH=NO;+H,0 4, 82> 108 0 o
11 H+0,+M=H0:+M 3.61X10" —0.7 0 44 HNO3+OH=NO;+H:0; 4. 82 % 108 0 0
12 H+H+M=H;+M 1. 00X 108 i 0 45 HNOy=NO:+0H 6, 50X 10" 0 45 730
13 H+H+H:=H:+H: 9.20X10 —0.6 0 46 HNO+O0=NO+0H 2,29x1013 0 0
14 H+H+H:0=H:+H.0 6. oo0x10"¥ —1.3 0 47 HNO-+HNO=N:0+H:0 2.55%107 4 1188
15 H+OH+M=H,O0+M 1. 60X 10%2 —F 0 48 HNO-+H=NO+H; 2. 70% 1013 c. 7 651
15 H+Q-+M=0H+M 6.20X10' —0.6 0 49 HNO+NOQ;=NO+ HNO, 6, 03 101 0 1 880
17 O4+0+M=0;,+M 1. BO 1083 0 —1 TBE 50 HMO+0OH=NO+H.0 4, B2 x 1019 ] 5a0
18 H;O:+M=0H-+0H+M 11,3010V 0 45 500 51 H+HO;=0H+OH 8, 22X10% 0.8 0
19 H;+0:=20H 1. 70X 1012 0 47 780 52  NO;+HO:=HNO;+0; 2.20% 1071 0 0
20 OH+H;=H;O0+H 1,17 10° 1.3 3626 53 NO+HQO; =HNO+0; 5. 84 X 10° 0 5 600
21 O+0H=0:+H S B L 0 54 NO+HO: =NQO; +0OH 6. 32X 101 0.6 1430
22 O+H:=0H+H 5. 06X 10" 2.7 6290 55 NO-+HO: =HNO, 3.47x 101 0 ~5 720
23 O+ HOz =0, +0H 1. 401012 0 1073 56 H;0+HO,=H.0; +0H 2, 80X 1013 0 32 790
24 20H=0+H:0 . 00> 108 1.3 4] 57 HaOe+HO, =0 +H O4+0OH 6, 03X 101 0 0
25 " H+HO:=H;+0, 1.25x 1013 0 0 38 COH+HO: =0; +H:0 4, 28103 —0.2 110
26 H,O0.+H=HO,+H; 1,60 102 0 3 800 59 HO;+HO;=H;0;+0; 1.87 %101 0 1540
27 N+ =NO+0 6. 40 X 10% 1 6 280 60 HO;=H+0, 1.45X 1018 —1.2 48490
28 N+OH=NO+H 3, 80X 1018 ] 0 51 NO: +NO; =N2 05 7.98X 10" —3.8 0
29 NO+M=N+0+M 9. 64 X101 0 620910 | 62 N+NO:=0+0+N; 1, 30X 10! 0 0
30 N+ HO: =NO+0H 1. 00X 10 0 8 350 63 NO: + H=NO+0H 2.41X 10" 0 GE0
31 NO+N=N;+0 3.27X% 101 0.3 0 64 NO+NO= 0, + N: 310108 0 £3 190
32 NOH+O(+M)=NO: (+M) 1.30x10% —0.8 0 63 NO+ N O=NO; + Ny 1.73x 10" 2.2 46 300
33 NO+ OH=HNO; 5.45% 10" 0 0 — — - — —
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