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Reaction of cyclopentadiene with CH(X?II) radicals, a new route toward the formation of benzene
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INTRODUCTION

In the present work we investigated the reaction of cyclopentadiene
(CsHg) with the combustion relevant radical CH leading to the formation
of CgHg isomers identified as fulvene and benzene. The formation of these
aromatic ring molecules has been characterized experimentally using the
kinetic apparatus from the chemical dynamics beamline at the Advanced
Light Source at Berkeley, completed by computational investigation of the
potential energy surface. This study provides new valuable insight into
the mechanism behind the formation of benzene and fulvene in carbon
rich environments.

Keywords: kinetics, branching ratio, benzene formation, cyclopenta-
diene reaction, chemical dynamacs.
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PHOTOIONIZATION EFFICIENCY SPECTRUM

O Mass 78 Subtracted Experimental
. L
— it <
— #
[ —— Benzene £
[= — Fulvene AT
- ¢
o &
> Benzene: 90 £ 2% ¢
(O >
S s
E t"’fu
ﬂ G
> |Fulvene: 101 % &
N ¥
-
Q
< r
388850 '-ia:““";'t o
C 55 "anu

84 86 88 90 92 94 96 9.8
Photon Energy (eV)

CONCLUSION

MULTIPLEX KINETIC DIAGNOSTIC AT THE ALS
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BIMOLECULAR RATE COEFFICIENT

Additional data by pulsed laser photolysis-laser induced fluorescence (PLP-
LIF) at West Virginia University.
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MASTER EQUATION - MESMER RESULTS
e Benzene - 95 %

e Fulvene - 5 %

No Pressure/Temperature Dependence !

The data show that cycloaddition is the most likely entrance channel. Following the barrier-less addition, the bicyclic reaction intermediate can either
ring open to give the resonance stabilized CgH~ radical or isomerize through transter of a hydrogen atom from the sp3 carbon of cyclopentadiene to the
carbon from the initial CH radical. The 6-member ring intermediate can then directly decompose to give benzene and a H-atom. The initial intermediate

may also lead to fulvene through ring opening and H-elimination.



