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Table S-1. The reaction mechanism of the pyrolysis and oxidation of CH3OH

Reaction A* n* (O Reference
1. CHsOH+M=products 6.23E-07 0 38784 this study
la. CHsOH+M=!CH+H20+M 1.25E-07 0 38784 this study
1b. CHsOH+M=CHs+OH+M 4.72E-07 0 38724 this study
lc. CHsOH+M=CH:0H+H+M 6.08E-07 0 46064 13
2. 1ICH2+M=3CHz2+M 1.50E-11 0 302 16
3. 3CH2+0z2—products 2.74E-11 0 874 19
3a-1. 3CH2+02:—0H+H+CO 5.48E-12 0 874 19
3a-2.3CH2+02—2H+CO:2 5.48E-12 0 874 19
3b. 3CH2+02—0+CH:20 2.19E-12 0 874 19
3c-1. 3CH2+02—H20+CO 7.13E-12 0 874 19
3c-2. 3CH2+02—H2+CO2 7.13E-12 0 874 19
4. 1CH2+0O2=products
4b. 1*CH2+02=0+CH:=0 4.65E-11 0 0 this study
5. H+O:=0H+0O 1.38E-10 0 7253 21
6. CH3+O2=products
6a. CH3+02=CH30+0 5.91E-11 0 15347 16
6b. CH3+02:=CH20+0OH 3.48E-12 0 10299 16
7. OH+H:=H+H:0 3.55E-16 1.5 17377 11
8. 3CH2+H2=CH3+H 8.31E-19 2.0 3640 13
9. 1CH2+Ho=CH3+H 1.16E-10 0 0 23
10. CHs+H.=CH4+H 9.12E-21 2.7 4740 13
11. OH+CH:0H=CH:OH+H20 2.96E-16 1.4 57 11
12. OH+CHsOH=CH30+H:20 1.50E-22 3 -97.3 11
13. CH3+CHsOH=CH2:0H+CH4 2.59E-12 0 2887 11
14. CH3+CH3OH=CH30+CH4 1.66E-17 1.5 5005 16
15. H+CHsOH=CH2:0OH+H> 6.61E-11 0 3067 11
16. H+CHsOH=CH:0+H: 6.98E-18 2.1 2452 16
17. 3CH2+CH3OH=CH:0+CH3 9.58E-23 3.04 32.7 26 ***
18. :CH2+CHsOH=CH3+CH:OH 6.64E-11 0 -277 16
19. O+CH30H=0H+CH20H 6.45E-19 2.5 1561 16
20. O+CH3OH=0H+CH3s0 2.16E-19 2.5 2517.6 16
21. CH.OH+M=CH:0+H+M 7.48E+01 -2.5 17200 13
22. CH30+M=CH:0+H+M 8.97E-11 0 6790.9 13
23. CH:20+M=HCO+H+M 1.02E-08 0 38725 11
24. CH:0+M=H:+CO+M 4.67E-09 0 32110 11
25. HCO+M=H+CO+M 6.00E-11 0 7726 11
26. OH+OH=0+H:0 7.19E-21 2.7 -917.4 11
27. CH3+OH=1CH2+H20 1.15E-09 -0.48 0 11
28. CH3+OH=CH:0+H: 3.39E-14 0.6 -892 13
29. 3CH:+OH=CH:0+H 1.11E-10 0 9.1 11
30. CHs+CHs(+M)=C2He(+M)** 1.12E-07 -1.2 329 11
31. CHs+CH3s=C2Hs+H 5.27E-11 0 7392 11
32. CH3+3CH2=C.H4+H 1.89E-10 -0.1 8.2 11
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3CH2+3CH2=C2H3+H
3CH2+3CH2=C2H2+H->
O+H2=OH+H
O+3CH2=H+HCO
O+!CH2=H2+CO
O+!CH2=H+HCO
O+CH3=CH:0+H
O+CHs=H2+CO+H
CeHs5+M—CoH4+H+M
CeH3+M—CoHao+H+M
CH20+OH=H20+HCO
CH20+CH3=CH4++HCO
CH:20+H=H>+HCO
CH20+O=0H+HCO
CH:0+3CH2=CH3+HCO
CH20+1CH2=CH3+HCO
CH20H+HCO=2CH:20
OH+C2Hs=H20+C2H5
CH:3+C2:He=CH4+C2Hs5
H+CzHs=H:+C:2H5
0O+C2He=OH+C2H5
OH+C2H4s=H>0O+C2Hs
CH3+C2:H4s=CH4+C2H3
H+C:Hs=H:+C:2H3s
0+C2H4+=H+CH2CHO
1CH2+C2H4=CH3+C2H3
3CH2+C2:H4=CHs+C2H3
3CH2+CoHs—aCsHs+H
aCsHs+M—CsH4+H+M

H+CzH3(+M):CzH4(+M)**

HO2+M=H+02+M
HO2+CH20=HCO+H202
HO2+OH=H20+0-
HO2+CH3=CH4+02
HO2:+CH3=CH30+OH
H+HO2=H2+0O2
H+HO:2:=0+H:=0
H+HO2:=20H
O+HO2=0H+0:2
3CH2+HO2=CH:0+0OH
OH+C2:H2=H+CH2CO
OH+CO=CO2+H
HO:+CO=0H+CO:
H+CH3(+M)=CH4(+M) **
H+HCO=H:+CO
CH+H2=H+3CH>
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Reverse reaction is considered when connected by “ = “.
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* k=ATrexp(-0/T), in the units of molecule, cm3, s, K.

** Parameters in the high pressure limit are shown; the rate is evaluated in the fall-off
region by using the Troe’s formula with the parameters given in Ref. 16.

*** The modified Arrhenius parameters are estimated by the non-linear least squares

fit to the calculation given in Ref. 26 for T = 1000 — 3000 K.



