The rate constants calculations and the potential energy surface for
indenyl CoH7 +O2 reaction by ab initio methods
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Polycyclic aromatic hydrocarbons, which are considered among the most abundant pollutants and as
soot precursors, exert a great impact on environment and health. The CoH7 + O reaction may play a
significant role in combustion processes. Ab initio calculations were employed to calculate the energies
of various reaction pathways and final products; geometries of the reactants, various intermediates,
transition states, and products on the CoH7 + O2 PESs were optimized at the density functional B3LYP/6-
311G(d,p) level of theory and single-point energies were refined at the G3(MP2,CC) level (Figure 1).

: TS 1-2 TS 2-3 IS 3-4
i0 i2 3

Qz'—%»:ﬁ;’ go2s P ﬁ’ﬁf‘l Tk

CCSD (T): 5.2 CCSD (T): -7.7 CCSD (T): 21.6

CCSD(T): 42 CCSD(T): 31 )
G3(MP2CC) 28 GS (MP2CO) 137 O3 (MP2CCY 1 G3 (MP2,CCY: 3.7 G3 (MP2.CC): 23.5
d CCSD (T): -68.4  CCSD (T): -34.9
Indeny+0, G3 (MP2.CC): -85 G3 (MP2,CC): 40.7
IS 5-6 IS 7 8

IS 6-7

TS 43 o« F L .
M Se {4
A e
€ 5 « L "" }fc 1);1\‘ ' ¢ A
b o 4 ) k
. —— L ¥ CCSD (T): 455 L‘*(- ; ((;SD(T) 518 ‘
d CCSD (T): -24.9 <3 - ca(vaccst G3 (MP2,CC):-50.2 ¢ G (MP2COY51s &

G3 (MP2,CC):-35.4 CCSD (T): -55.8 :
CCSD (T): -543 : CCSD (T): -693
CCSD (T): -34.4 i e s G3 (MP2.CC): -59.6 G3 (MF2,CC):-59.9 G3 (MP2.CC)-71.5
S L G3 (MP2.CC):-77.7
- B i Ortho-vinyl phenyl radical +CO,

Fig. 1 The CoH7 + Oz reaction pathway leading to the ortho-vinylphenyl radical CsH7 formation: the energies are indicated for both
CCSD(T) and G3(MP2,CC) levels of theory.

The reaction can proceed by two possible pathways; both of
them involve O insertion into the 5-membered ring
HAD eventually leading to CO> elimination with formation of
“«_»mss ortho-vinylphenyl radical (Fig. 2) and styrenyl as main
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Fig. 2 Optimized geometry of the ortho-vinyl phenyl radical; the numbers show bond lengths in A.
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