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Table S1 Reaction mechanism for ignition and combustion of n-decane

No. Reactions A b E Ref.
1. H+0,=OH+0 9.76 10" 0.0 14842.3 18,19
2. O+H,=OH+H 5.12x10™ 2.7 6285.9 18,19
3. OH+H,=H,0+H 1.02x10% 1.6 3298.3 18,19
4. 20H=H,0+0 1.51x10% 1.1 100.4 18,19
5 H+Ou M=HOLM 3.535x101;8 0.8 0.0 18,19

1.04x10 0.8 0.0 This work
6. HO,+H=20H 1.69x10" 0.0 874.8 18,19
7. HO,+H=H,+0, 4.28x10" 0.0 1410.1 18,19
8. HO,+OH=H,0+0, 2.89x10" 0.0 -501.9 18,19
9. HO,+H=H,0+0 3.01x10" 0.0 1720.8 18,19

10. HO,+O=0H+0, 3.19x10" 0.0 0.0 18,19
11. 2HO,=H,0,1+0, 5.20x10" 0.0 1539.2 18,19
12. H,0,+H=H,0+0OH 1.02x10" 0.0 3585.1 18,19
13. H,0,+H=HO,+H, 1.69x10" 0.0 3752.4 18,19
14. H,0,+0=0H+HO, 6.62x10"! 0.0 3967.5 18,19
15. H,0,+OH=H,0+HO, 3.94x10" 0.0 13313 18,19
16. H,0,(+M)=20H(+M) 2.49x10%° -1.7 52376.8 18,19
17. 2H+M=H,+M 1.86x10'8 -1.0 0.0 18,19
18. H+OH+M=H,0+M 2.21x10% 2.0 0.0 18,19
19. 20+M=0,+M 2.86x10" -1.0 0.0 18,19

20. CO+OH=CO,+H 8.97x10% 15 -740.9 18,19

21. CO+HO,=CO,+OH 1.51x10" 0.0 23637.7 18,19

22. CO+O(+M)=CO,(+M) 1.80x10" 0.0 2380.5 18,19

23. C0+0,=C0,+0 2.51x10" 0.0 47801.2 18,19

o HCOM—COLHAM 7.00x10" 0.0 16802.1 18,19

7.35x10" 0.0 16802.1 This work

25. HCO+H=CO+H, 9.03x10" 0.0 0.0 18,19

26. HCO+0=CO+OH 3.01x10" 0.0 0.0 18,19

27. HCO+0=CO,+H 3.01x10" 0.0 0.0 18,19

28. HCO+OH=CO+H,0 1.02x10" 0.0 0.0 18,19

29. HCO+0,=CO+HO; 3.01x10" 0.0 0.0 18,19

30. 2HCO=CH,0+CO 3.01x10" 0.0 0.0 18,19

31. CH,0+H—HCO+H, 1.26x10% 1.6 2165.4 18,19

32. CH,0+OH—HCO+H,0 3.43x10% 1.2 -454.1 18,19

33. CH,0+M—HCO+H+M 1.62x10% 55 96696.9 18,19

34, CH,0+0,=HCO+HO, 6.02x10" 0.0 40631.0 18,19

35. 5.65x10" 0.0 14675.0 18,19

2CH3 - C2H5+H
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2CH;—C,H4+H,
CH;+0=CH,0+H
CH;+OH = CH,OH+H
CH;+OH=CH,0+H
CH;+HO,=CH;0+OH
CH;+HO,=CH4+0,
CH;+0,=CH,0+OH
CHy+H(+M)=CH,(+M)
CH;0+M—CH,0+H+M
CH;O+H=CH,O+H,
CH;0+0,=CH,0+HO,
CH3;0+0=CH;+0,
CH;0+0=CH,0+0OH
CH,OH+M—CH,O0+H+M
CH,OH+H—CH,0+H,
CH,0OH+0,=CH,0+HO,
CH,+H=CH;+H,
CH,+0O=CH;+OH
CH,+OH=CH;+H,0
CH,+HO,=CH3+H,0,
OH+CH3(+M)=CH;OH(+M)
CH;OH+H=CH,0H+H,
CH;0H+H=CH;0+H,
CH3;0H+0=CH,0H+OH
CH;0H+OH=CH,0H+H,0
CH;OH+CH;=CH,+CH,0H
CH;0H+HO,—CH,0H+H,0,
CH,0H+H,0,—CH3;0H+HO,
HCCO+0—2CO+H
HCCO+0,=HCO+CO,
HCCO+0,=2CO+OH
C,H,+0,=HCCO+OH
C,H,+*O=HCCO+H
CH3(+M)=CH,tH(+M)
C,Hy+H=C,H,+H,
C,H;+O=C,H,+OH
C,H;+OH=C,H,+H,0
C,H;+O=CH;+CO
C,H3+0,=CH,0+HCO

5.65x10"!
1.00x10"
8.43x10"
2.64x10"
5.74x10"
3.78x10"
1.00x10"
3.30x10"
2.11x10"
5.42x10"
1.80x10"
2.17x10"°
1.50x10"
1.40x10"
5.00x10"
3.00x10"
1.00x10"
1.30x10%
7.23x10%
1.56x10"
9.03x10"
6.02x10"
4.00x10"
4.00x10"
1.00x10"
3.55x10%
9.00x10"
6.20x10"
1.00x10"
1.00x10"
8.13x10"
8.13x10"
2.00x10%
5.06x10%
2.00x10"
1.20x10"
1.00x10"
2.00x10"
1.00x10"
1.70x10%

0.0
0.0
0.0
-1.8
-0.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
3.0
1.6
1.8
0.0
0.0
0.0
0.0
0.0
2.6
0.0
0.0
1.7
0.0
0.0
0.0
1.5
2.1
0.0
0.0
0.0
0.0
0.0

14675.0
32026.8
0.0
8068.8
13929.2
0.0
0.0
8938.8
0.0
13503.8
0.0
1744.7
0.0
0.0
25095.6
0.0
7170.2
8030.6
8484.7
2772.5
24639.1
0.0
6094.6
6094.6
4684.5
-884.3
9823.1
19383.4
11448.4
0.0
855.6
855.6
30114.7
1570.3
397443
0.0
0.0
0.0
0.0
6493.8
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C,H;+0,=CH,CHO+O
C,H;+0,=C,H,+HO,
C,H;+0,=C,H,+HO,

CH;CHO+M—CH;+HCO+M
CH;CHO+H=CH,CHO+H,
CH3;CHO+O=CH,CHO+OH

C,Hs4+M=C,H,+H,+M

C,H+M—C,H;+H+M
C,H,+H=C,H;+H,

C,Hs+OH=C,H;+H,0

C,Hs+0=CH;+HCO
CoHs5(+M)—C,H,+H(+M)
CHy+H(+M)—C,Hs(+M)

C,Hs+CH;=C,H;+CH,4
C,Hs+0,=C,H4+HO,
C,Hs+O=CH,0+CHj;

C,H,+HCCO=C;H;+CO
C;H;+0=C,H,+CO+H
C;H;+0=C,H5+CO
CyH+M—C3Hs+H+M
CyH,H=C,H,+H,
C;H4+CH;=C;H5+CH,
C;H+OH=C;H5+H,0
CyH,+H=C3H;
CyHe+H=C;H,+H,
C;Hs+0,=C;H,+HO,
CsHg—C,H3+CH;
CyH+H=C3Hs+H,

CsHg+OH=C;H5+H,0

CsHg+CH;=C;Hs+CH,
C;Hg+O=C,H;+CH,0
C3H¢t+O=C,Hs+HCO

C3H+OH=C,Hs+CH,0

N-CsH, = CHy+C,H,
n-C3H,=H+C,H,
n-C;H,+0,=C;Hst+HO,
i-C,H,=C;H+H
i-C;H,=C,H,+CH,
i-C;H,+0,=C;H¢+HO,
C3Hs+CH;=p-C,4Hg

3.50x10"
5.19x10"
2.12x107%
7.00x10"
2.00x10%
8.00x10"!
3.50x10'°
7.30x10"
5.40x10"
3.00x10"
1.36x10
8.20x10"
3.98x10%
1.14x10"
1.02x10"°
6.62x10"
1.00x10"
1.40x10'"
3.80x10"
2.00x10'
2.00x10%
2.00x10"
2.00x10%
2.00x10"
3.33x10"
6.00x10"
3.15%10"
5.00x10"
4.00x10"
8.96x10"
5.90x10"
3.60x10"
7.90x10"
9.60x10"
1.25x10"
1.00x10"
6.30x10"
2.00x10'°
1.00x10"
1.00x10"

-0.6
-1.3
6.0
0.0
1.2
0.0
0.0
0.0
0.0
0.0
1.9
0.0
1.3
0.0
0.0
0.0
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0.0
0.0
0.0
2.0
0.0
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0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

5258.1
3307.8
9474.2
81931.2
2414.0
1816.4
71462.7
96558.3
14914.0
3011.5
178.8
39914.0
1290.6
0.0
-2186.9
0.0
2987.6
0.0
0.0
79923.5
4995.2
7696.0
999.0
2700.8
0.0
10014.3
85803.1
1505.7
0.0
8508.6
5019.1
0.0
0.0
31022.9
37022.0
4995.2
36926.4
29517.2
4995.2
0.0
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p-C4Hg—C,H3+CoHs
p-C4Hg+O=CH;CHO+C,H,
p-C4Hs+O=CH;+C,Hs+CO
p-C4HgtO=C;H¢+CH,0
p-C4Hgt+OH=CH;CHO+C,H;
p-C4Hg+OH=n-C;H;+CH,0
p-C4Hy=C,Hs+C,Hy
p-C4Ho=p-C4Hg+H
p-C4Ho 0, =p-C,HstHO,
CsHy—C3Hs+CoH,
CsHo—C,H3+C3Hg
p-CsH,p=C,Hs+C3Hs
p-CsHp*H—CsHo+H,
p-CsH,o+O—CsHo+OH
p-CsH o +OH—CsHy+H,0
p-CsH,¢+CH3—CsHotCHy
p-Ce¢Hi3—p-C4HotCoHy
p-C;H14—p-CeHy+C3Hs
p-C,H,;+H—3C,H,+CHs
p-C/H;4+H—C3Hg+C,Hs+C,H,y
p-C;H;5+0,—p-C;H 4 +HO,
p-C;Hi5s—p-CsHio+CoHs
p-C;H,5—p-C4Hg+tn-C3H;
p-C;H;5s—p-C4Ho+C3Hg
2-CyoHy1—p-C7Hy5tC3He
3-CioHz1—p-CoHi3+p-CqHs
n-CyoHz,—p-C4Hotp-CeHis
n-CyoHy»—n-C;H7+p-C7H, s
N-C;oHy+0,—3-CoH,tHO,
Nn-CoHy,+0,—2-C1oH,,+HO,
n-C;oHy,+OH—3-CyH,,+H,0
n-CoHy,+OH—2-CoH,,+H,0
n-C,oH,,+HO,—3-C,(H,,;+H,0,
N-C;oHyytHO,—2-CyHz1tH, 0,
n-C;oHy,+CH3—3-CyH,+CHy
n-C,oH,,+CH;3;—2-C,oH,;+CHy
n-C,oH,+H—3-C (H,,+H,
N-CioHyy+H—2-CoHy tH,
n-C,oH,,+0—3-C,(H,;+OH
n-C,oHy,+0—2-C,oH,,+OH
2-CyoHz1—3-CioHy
3-CyoHz1—2-CoHyy
2-CyoHy110,—C1oHy O,

2.00x10'
2.50x10"
1.62x10"
7.23%x10%
1.00x10"
6.50x10"
2.50x10"
1.26x10"
1.00x10"
2.50x10"
2.50x10"
3.16x10'
2.80x10"
2.54x10%
6.80x10"
1.00x10"
2.50x10"
3.16x10'°
7.20x10"
7.20x10"
3.20x10"
4.00x10"
2.00x10"
2.00x10"
1.50x10"
1.50x10"
5.10x10'
5.10x10'
3.00x10"
3.00x10"
1.30x10”
1.30x10”
4.00x10"
4.00x10"
1.00x10"
1.00x10"
4.50x10"
4.50x10"
3.25%10"
3.25x10"
2.00x10"
2.00x10"
4.00x10"

-1.0
0.0
0.0
23
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.6
0.0
0.0
0.0
0.0
2.0
1.3
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
2.0
2.0
0.0
0.0
0.0
0.0
2.0
2.0
0.0
0.0
0.0
0.0
0.0

96845.1
0.0
860.4
-1051.6
0.0
0.0
28824.1
38623.3
2007.7
30019.1
30019.1
80927.3
4015.3
-1123.3
3059.3
7313.6
28776.3
80927.3
2896.8
1298.8
4995.2
28776.3
28776.3
28776.3
28274.4
28274.4
84335.6
84335.6
47562.1
47562.1
-764.8
-764.8
17017.2
17017.2
9591.3
9591.3
4995.2
4995.2
5210.3
5210.3
18116.6
18116.6
0.0
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CioHy0,—2-CyoHa +O;
3-C1oHy70,—CoH2 O,
CioH210,—3-CoHy 10O,
CioH210,—C1H00,H
CioH200,H—C/oH,,0,
CioH200,H=p-C;oHz0+HO,
P-CioHao=p-C;H;5+C3H;s
C10H200,H+0,=0,C}H20,H
0,C,oH00,H=0C(H,,0,H+OH

oC 10H1902H—>CH20+CO+3C2H4+C2H5+OH

3.75%10%!
4.00x10"
3.75%10%
2.00x10"!
1.00x10"
8.50x10"
3.50x10'°
2.50x10"
3.50x10"
7.00x10"
7.20x10"

-1.7
0.0
-1.7
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

35659.7
0.0
35659.7
17017.2
12500.0
25621.4
70936.9
0.0
24976.1
41945.5
42065.0

18,19
18,19
18,19
18,19
18,19
18,19
18,19
18,19
18,19
18,19
This work

a) Rate constants are written as AT exp(-E/RT), A units mole-cm-sec-K, E units cal/mole



