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Appendix A:

Electron-impact reactions and rate constants*

no.  reactions Threshold A, B E,

1 E+CH;=>E+CH, 0.162 5.08E-07 -2.82E-01 5.97E+04
2 E+CHs=>E + CH,4 0.361 1.26E-04 -7.45E-01 8.56E+04
3 E+CH;=>E+CH3+H 9.00 2.29E-04 -7.17E-01 2.95E+05
4 E+CH;=>E+CH;+H; 10.00 3.47E-03 -9.59E-01 3.44E+05
5 E+CH;=>E+CH+H,+H 11.00 6.67E-06 -4.83E-01 3.05E+05
6 E+CH;=>E+C+2H, 12.00 1.90E-05 -5.78E-01 3.35E+05
7 E +H,0=>E + H,0 0.206 1.01E-08 -6.71E-01 4.73E+03
8 E +H,0=>E + H,0 0.459 6.65E-09 8.19E-02 2.20E+04
9 E + H,O0=>E + H,0 1.058 1.04E-08 -6.37E-02 4.86E+04
10 E+H0=>E+H,0 8.445 2.42E-07  -1.76E-01  2.43E+05
11  E+H0=>E+H;0 14.052 5.98E-07  -2.22E-01  4.35E+05
12 E+HO=>E+OH+H 7.00 4.29E-09  1.20E-01 1.91E+05
13 E+H,0=>0+H,+E 13.00 5.01E-09 1.20E-01 3.93E+05
14 E+CyHs=>CH3+CH3z +E 7.53 9.22E-09 1.71E-01 1.66E+05
15 E+CyHg=>CHs+H+E 10.12 1.81E-06  -1.92E-01  2.88E+05
16 E+CH;=>CH,+CH,+E 7.462 1.86E-08 5.95E-02 1.75E+05
17 E+CHy=>CHs;+H+E 5.00 2.46E-10 4.95E-01 1.24E+05
18 E+CH,=>CH+CH+E 7.902 3.34E-06 -2.77E-01 1.67E+05
19 E+CH,=>C,H+H+E 5.089 1.90E-03 -1.05E+00  1.49E+05
20 E + CH; => CH4+ + 2E 13.00 2.13E-08 1.20E-01 3.59E+05
21 E + CH4 => CHs+ +H + 2E 143 2.20E-08 1.20E-01 4.08E+05
22 E + CH; => CH3 + H- 7.7 1.60E+01  -2.35E+00  2.52E+05
23 E + CH;=>CHy,-+H; 9.00 1.35E+01 -2.39E+00  2.90E+05
24 E+H,0=>0H-+H 3.28 6.99E-10 -3.35E-01 9.34E+04
25 E + H,O => H- + OH 4.36 5.36E-04 -1.26E+00  1.08E+05
26 E+H0=>H,+O0- 3.58 3.34E-05  -1.13E+00  1.44E+05
27 E + CH3 => CH3+ + 2E 10.0 8.53E-11 5.19E-01 1.99E+05

LReaction rate coefficient kr=A,T7exp(-E/T), Units: A,, cm-molecules-s-K; g dimensionless; E, (Ea/R) K.
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28 E + CH3 =>CHy+ + H + 2E 15.0 1.38E-08 3.54E-01 2.47E+01
29 E + CH, => CHy+ + 2E 11.0 2.31E-10 4.42E-01 2.15E+05
30 E+CH=>CH++H+2E 16.0 1.72E-10 4.00E-01 2.99E+05
31 E + CH=>CH+ + 2E 11.0 6.16E-10 3.65E-01 2.30E+05
32 E+CH=>C++H+2E 16.0 9.24E-11 4.18E-01 3.16E+05
33 E+H,=>H+H+E 8.90 9.91E-04 -9.37E-01 2.31E+05
Appendix B:
Radical reactions and rate constants
no. reactions Ar )i E, no. reactions Ar B E,
34 CH3 +CH; => CoHy + H 1.50E-07 -1.17  320.0 105  CyHs+ CH30H => CHg + CH30  2.39E-23 3.10 4500.0
35 CH3z+H=>Hy+CH; 7.01E-11 0.00 0.0 106  CyHs + CH30 => C3Hg + CH,0 4.00E-11 0.00 0.0
36 CH3+H=>CHy 1.00E-10 0.00 7600.0 107  CyHs + CH,0 => CyHg + HCO 9.14E-21 2.81 2950.0
37 CHj + CHy=> CyH, + Hy 2.01E-09 -0.40 0.0 108 CyHs+ HCO => CyHg + CO 2.01E-10 0.00 0.0
38 CH,+H=>CH+H, 2.62E-09 0.00 6010.0 109  CyHs+ O => CH,0 + CH3 2.67E-11 0.00 0.0
39 CH3 + OH => CH30H 1.00E-11 0.00 -900.0 110 CyHs+ O =>CyHs+ OH 6.31E-12 0.00 0.0
40 CHy; + OH=>CH,0+H 1.04E-10 -0.02 -16.8 111  CyH3z + CoHg => CoHy + CoHs 9.99E-22 3.30 5280.0
41 CH+H=>C+H, 3.01E-11 0.00 0.0 112 CyH3z + CH3z => CoHy + CoHp 1.60E-12 0.00 0.0
42 CH30H + OH => CH30 + H,0 1.31E-10 0.00 80.6 113 CyHz=>CyHy+H 6.81E+17 -7.49  22900.0
43 CH30H + CH;, => CH30 + CH3 2.88E-23 3.40 -575.0 114  CyHs=>CoHy+H 3.06E+10 0.95 18600.0
44 CH30H + CH3 => CH30 + CHy4 2.39E-23 3.10 3490.0 115  CyHz + CHg=> CyHy + CH3 2.41E-24 4,02 2750.0
45 CH30 + H => CH30H 2.39E-23 3.10 3490.0 116 CoH3 + CHz => CyHy + CHy 1.24E-03 -3.20 0.0
46 CH30 + OH =>CH,0 + H,0 4.05E-11 0.24 -26.5 117 CyH3 + CH3 => C3Hg 1.20E-10 0.00 0.0
47 CH30 + CH3 => CH,0 + CH4 3.01E-11 0.00 0.0 118 C,H3 + CHy => C2H, + CH3 3.01E-11 0.00 0.0
48 CH30 + CH4 => CH30H + CH3 4.00E-11 0.00 0.0 119 C,H3 + CH30H => C,H, + CH30 2.39E-23 3.10 3490.0
49 CH30 + CH, => CH,0 + CH3 2.61E-13 0.00 4450.0 120 C,H3 + CH30 => CH,0 + CH, 4.00E-11 0.00 0.0
50 CH,0 + CH,=> CH; + HCO 3.01E-11 0.00 0.0 121 C,H3 + CH,0 => C,H, + HCO 6.40E-21 2.87 2950.0
51 CH,0 + CH3 => CHs + HCO 1.00E-14 0.00 0.0 122  C,H3+ HCO =>C,H; + CO 5.00E-07 0.00 0.0
52 CH,0 + H=>H,+HCO 1.29E-31 6.10 990.0 123 CyHz + H=>CH, 6.46E-11 0.20 0.0
53 CH,0 + OH => HCO + H,0 3.79E-14 1.05 1650.0 124 CyHz + H=>CH, + Hy 2.01E-11 0.00 0.0
54 HCO + H=>CO +H, 5.69E-15 1.18 -225.0 125 CyH3 + OH => C,H, + H20 5.00E-11 0.00 0.0
55 HCO + OH =>CO + H,0 1.50E-10 0.00 0.0 126 CyH3 + O =>C,H,+ OH 1.76E-12 0.20 -215.0
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