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ABSTRACT. The reaction between CH, radicals and O, was investigated in incident shock waves
at temperatures between 1390 and 2250 K and densities from 1.5 to 5.3 mol/m+%3 using azomethnae
as a source of methyl radicals by following the comsumption of CH; radicals with time resolved UV
absorption measurements at 213.9 nm. The rate constant expression k,= 135X 10" exp(—5900 K/T) cm®

mol~'s”! for the reaction of CH;+0, = CH,0+O0H was derived.
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Fig. 1. Typical experimental record of 213.9 nm abso-

rption. The dashed line was calculated using Table

1 mechanism. Shock conditions: 0.10% azomethane-

9.00% 0,-90.9% Ar mixture, T,=1840K, p,=2.75X
107° mol/em®,
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Table 1. Reaction mechanism of azomethane oxidation

No. Reaction A (molem™%7Y) n E (cal mol™Y)
1 CH;+0,=CH,0+0 7.00X 10% 25590
2 CH;+0,=CH,0+0OH 9.83Xx 10" 10910
3+ CH;+ OH — Products 1.00X 10" ¢
4 CH,0+0=CH,0+H 7.00x 10" 0
5 CH,0+M=CH,0+H+M 1.00X 10% 25120
6 CH,0+0,=CH,0+H,0 1.00x10% 7177
7 CH,0+0=COH+0OH 3.30X107 194 1037
8 CH,0+H=COH+H, 219X 10° 1.77 3000
9 CH,0+M=COH+H+M 5.00X 10 76555

10 CH,0+CH,=COH+CH, 5.54 X 10° 281 5862

1 CH;0+0H=COH+H,0 3.00% 10" 1196

12 COH+M=CO+H+M 2.50% 10" 16820

13 C,H;+OH=C,H.+H,0 6.30 % 10° 2.00 646

14- C,H,+0=C,H;+OH 3.00x10° 2.00 5120

15 C,H,+0=C,H,+0H 5.00X 10" 0

16 C,H;+OH=C,H,+ H;0 241x 10" 0

17 C.H;+0,=C,H+HO, 2,00 10" 5000

18 0+0H=H+0O, 1.80X 10% 0

19 OH+0H=H,0+0 5.36X 10% 2008

20 H+0,=0H+0 1.20X 106" —0.91 16530

21 H+0,+M=HO;+M 7.00X 107 —-0.80 0

22 C,HN;=CH;+CH;+N, 1.20% 10° 28470

23 C,Hg;=CH,+CH, 1.81 < 10% —1061 98660

Falloff parameters: 1.06 X 10%, —2.76, 93206, 031, 518, 445

24 CH;+CH,=C,H;+H 280X 10% 0

25 CH;+CH,=C,H,+H, 6.00X 101 16507

26 CH,+ C,H,=CH,+C.H; 9.00%107! 4.00 8300

27 CH,+C,H,=C,H;+CH, 420X 10" 111000

28 CH;+C;H,=C,H,+CH, 437X107* 5.00 8301

29 C,H;+ H=C,H;+H, 1,32 104 9330

30 CH;=C,H,+H 4.68 X 10 -7.04 43540

Falloff parameters: 497X 10", 0.732, 36890, 0278, 103X10°, 754

31 C,H;+H=C,H,+H, 470X 10% 0

32 CH,+M=CH,+H+M 100X 10% 90191

a3 CH,+CH,=CH,+H 200X 10" 0

M CH,=CH,+H 6.31 X 10% -5.25 107890

Falloff parameters: 3.71X 10", —056, 104980, 048, 4093, 3413

35 CH,+H=CH,+H, 9.64 X 10/ 257 6644

36 C,H.+M=C,H,+H,+M 2.60% 10V 794226

37 CH,+M=CH;+H+M 260X 107 96650

38 CH,+H=C,H;+H, 3.16X 10" 0.70 8014

39 CH;+C,H;=C,H,+CH, 437%107¢ 5.00 8301

40 CH;+M=C,H,+H+M 1.20%10% ~717 50717

41 CH,+H=C,H,+H, 2.00% 10% 0

42 H,+M=H+H+M 2.23X 102 0.50 92583

43 CH;+CH,=CH,+CH, 170X 10° 0.56 12584

Notes: Rate constant expression is k=A T" exp(—E/RT). For reaction 23, 30 and 34 the tabulated parameters
refer to the low pressure limit rate coefficient; the first three of the fallofi parameters listed for this reaction
are A, n, and E for their high pressure limit rate coefficient, and the remaining falloff parameters are the
6, b and ¢ values that define the temperature dependence of the broading factor.® *Sign — means that reaction
is irreversible (see text).
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Table 2. Logarithmic sensitivities for computed con-
centration of methyl radical to rate constants in Table
1 mechanism (see text}

Time CH;+ CH,+ CH,+ CH,+
(us) G, 0 CH, CH,0
1 0 0 ¢ 0
3 0 0 0 0
5 —-0.023 4] ¢ 0
7 ~0.184 —0.001 0 0
9 -0183 -—0026 —0.002 0
11 -0153 —-0080 -0018 -0.010
13 —-0130 0148 —00627 -0021
15 -0101 -0109 -—-0021 -0.029
17 0068 —0068 —0002 -0010
19 -0020 —0021 0 0

Ao 48 FTe F2 CH; B Ol 23} o)
A},

log{fo/D)= (ﬁcn;;[CHs] + 302[02]) d

4714 eany R o, 4% CHy R 081 $3% A
S8 g3, de AE Ao, I 73 Y} AVl
Sejgic). Fig 14 whge] B3 At Follxk oF
748 F7F Bot e AL FHRoB A Akx
7NA7} 58 L2 of HAe] Yg 4t F7)
W Bolch, o] B FHEYE g0 5o B
AEANE £5,=34X10° exp(—7370K/T)2 ZHY
4 slgic}. o] Aze Gardiner 7] & e5,=3.98
X10° exp(— 7750 K/T) 25}t 323] A& L3},
200K x4 & A% A7) % 5% A= &
e Isiek

log(y/l..)=¢0,[0,] d

Q71H L& Whgol A A ¥ TR ye)
A7 § ejulReh. 22l CHy ehelde] $5E o
23 2o EUY 4 Uk

log{../T}
ECHy d

*& CH, 2leige] =& oh§3} e} Ay

[CHy]=

[CHs)o _ logtle /e
(CHl,  logU./D

1995, Vol 39. No. 10

2

In{[CH,]/[CH,))
O

b
in
T

1 L 1 1 1
0

0 1 6

2 3 4
time (us)
Fig. 2. Pseudo-first-order plot of CH, concentration
for the experiment in Fig. 1. See the discussion in

the text.
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Fig. 3. Rate constant of the CH;+0, > CH,0+0OH
reaction. Circles-present experimental data, solid
line-least-squares fit to them.
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