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Figure S1. PESs for primary and secondary dissociation channels of CoHy, (R1-3_p1) with T1
diagnostics included. a) initial C-H bond cleavages, the numbers next to arrows show reaction
endothermicities in in kJ mol™; b) PES for secondary dissociation channels of CoHy, (R1-3_p1),
all relative energies are shown in kJ/mol.
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Figure S2. PESs for primary and secondary dissociation channels of CgHig (R4-3_p1): a) initial
C-H bond cleavages, the numbers next to arrows show reaction endothermicities in in kJ mol™:;

b) PES for secondary dissociation channels of CgH1o (R4-3_p1), all relative energies are shown
in kJ/mol.



Figure S3. PESs for primary and secondary dissociation channels of CoHi, (R4-4_p1): a) initial
C-H bond cleavages, the numbers next to arrows show reaction endothermicities in in kJ mol™;
b) PES for secondary dissociation channels of CqH1, (R4-4_p1), all relative energies are shown
in kJ/mol.
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Figure S4. Potential energy diagram for decomposition of R5-1.
in kJ/ mol ™,

All relative energies are given
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Figure S5. PESs for the dissociation channels of C;Hyo (R5-1_pl): a) initial C-H bond
cleavages, the numbers next to arrows show reaction endothermicities in in kJ mol™; b) PES for
secondary dissociation channels of C;H;o (R5-1_p1), all relative energies are shown in kJ/mol.



3 « R6-1_pl7

R6-1_pl . ©
+
C
byt ),
¥
| | R6-1_pl-1 S-methylene-13- € ¢
\.“:‘Q\' m © cyclohexadi ene ©
< . ke @
C H+ +H :b N

¢ AN e R6-1_ts14
& PoL Y 202 ¢

b)

CsHp+CoH, »
R6-1_pl? ¢

D LY
2 C3Hs+CH,
(= .
R6-1_pl5 .

C

Figure S6. PESs for the dissociation channels of C;H;o (R6-1_p1): a) initial C-H bond
cleavages, the numbers next to arrows show reaction endothermicities in in kJ mol™; b) PES for
secondary dissociation channels of C;H1o (R6-1_p1), all relative energies are shown in kd/mol.



Table S1. The experimentals versus the calculated (1500 K) branching ratios for the products of the JP-10 pyrolysis.

CHs 2.02 2.73 (-0.61, +0.64)
CH, 2.40 0.54 (-0.12, +0.13)
CoHs 1.43 0.38 (-0.20, +0.42)
CoHa 12.12 24.59 (-5.21, +5.35)
CaHs 0.12 2.37 (-0.53, +0.55)
CsHs 0.02 0.26 (-0.06, +0.07)
CsH, 0.00 2.50 (-0.60, +0.66)
CsH, 0.00 0.86 (-0.20, +0.22)
CsHs 24.50 12.95 (-3.11, +3.37)
CsHs 0.00 0.83 (-0.19, +0.20)
CaH, 0.00 -
" CaHa 0.25 0.05 (-0.04, +0.10)
CaHs 0.46 0.09 (-0.02, +0.02)
" CaHs 1.70 2.49 (-0.53, +0.55)
" CaHs 0.00 0.09 (-0.03, +0.03)
" CaHs 0.00 0.03 (-0.01, +0.02)
CsH, 0.00 -
CsHs 1.07 3.09 (-1.59, +3.27)
CsHs 20.58 19.91 (-4.39, +4.60)
CsH; 16.05 -
! CsHs 0.64 0.47 (-0.13, +0.15)
# CsHs 5.69 2.93 (-0.66, +0.70)
$ % CeHs 0.64 13.28 (-6.89, +14.28)
g CeHs 2.22 4.46 (-0.97, +1.01)
1# CeHs 0.56 0.20 (-0.04, +0.05)
"1 CeHs 0.13 0.32 (-0.08, +0.09)
# CeHio 0.01 0.14 (-0.05, +0.06)
$ % CiHs 0.00 -
$ % CsHs 2.76 0.04 (-0.02, +0.04)
( (. C/Hs 4.06 0.73 (-0.38, +0.80)
) C/Hs 0.17 0.40 (-0.22, +0.46)
CgHs 0.00 -
) @ CsHs 0.00 -
I+ CgHs 0.24 0.03 (-0.02, +0.03)
CsHs 0.03 0.11 (-0.03, +0.03)
(# CsHio 0.00 0.19 (-0.10, +0.20)
1+ CsHio 0.00 0.27 (-0.07, +0.07)
, CsHs 0.00 -
] CoHio 0.14 0.06 (-0.01, +0.02)




Cartesian coordinates and vibrational frequencies of stationary points in R1 channel

Please refer to the following schemes for the notation of stationary points involved in R1
channel. Cartesian coordinates and vibrational frequencies of the stationary points are given
below in the form of the corresponding fragments of the MESS input file.
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Cartesian coordinates and vibrational frequencies of stationary points in R4 channel

Please refer to the following schemes for the notation of stationary points involved in R4
channel. Cartesian coordinates and vibrational frequencies of the stationary points are given
below in the form of the corresponding fragments of the MESS input file.

P
b ‘{
Rd-1_ts13
406 3
< =
K\O % i
?é\o S oo v
b ¢
= S W O Ra-1_ts5
R4-1_ts3 o 347
R4-1_ts6
283 o
R4-1_ts8 R4-1_ts9 €,
256 253 !
(¥ &¥
R4-1 ts16 ¢ TH
o-xylene
uﬁ? 4-1 ts7 R4-1_ts1
oS- 170

62 62 ‘kI”‘
R4-1_p6 R4 1_p7 R4-Tps ;\

gt 3 ‘
& é\ w ‘0 z\&;'}\c é toluene
?& O g +CH,

2y 3 0
1 +C,H, secondary c8h11_3 ,
R4 gita\‘ o

". R4-1 and R4-2 channels.

114




. R4-3 and R4-4 channels.
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Cartesian coordinates and vibrational frequencies of stationary points in RS channel

Please refer to the following schemes for the notation of stationary points involved in R5
channel. Cartesian coordinates and vibrational frequencies of the stationary points are given
below in the form of the corresponding fragments of the MESS input file.
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Cartesian coordinates and vibrational frequencies of stationary points in R6 channel

Please refer to the following schemes for the notation of stationary points involved in R6
channel. Cartesian coordinates and vibrational frequencies of the stationary points are given
below in the form of the corresponding fragments of the MESS input file.
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