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Recent results have emphasized the importance of o-benzyne radicals (0-CgH,) [1] along with
phenyl radicals (CgHs) [2] in aromatic pyrolysis and soot formation. In the varied conditions of
combustion systems, these radicals participate in dissociation [3], recombination, and addition
reactions [4] and lead to soot formation by a variety of routes. It is therefore important to
measure the high temperature reactions of these radicals and determine their pressure
dependencies. High temperature thermal dissociation sources of these radicals are limited, and
their characterization is also limited. Recently, diiodobenzene [5], dimethylbenzene [6], and
phtalic anhydride [4] have been used successfully as sources for 0-CgH,4, although the low
volatility of diiodobenzene and pthalic anhydride could limit their more general use.

We have used halo-benzenes (C¢HsX, X=F,CI,Br,I) as a source of phenyl and o-benzyne radicals
over a very wide temperature range in a diaphragmless shock tube. We have measured the initial
dissociation of these molecules and studied dissociation and recombination reactions of o-
benzyne and phenyl radicals by laser schlieren densitometry and time-of-flight mass
spectrometry at temperatures between 1275 K and 2900 K. The dissociation mechanisms for the
halobezenes vary from predominantly C-X scission in iodo-benzene to almost exclusively H-X
elimination from fluorobenzene with CgHsBr/Cl exhibiting a mixture of scission and elimination.
Secondary reactions between the parent molecules and radical products are also important with
the fluoro and chloro benzenes. The use of halobenzens as radical sources will be discussed
along with results on the dissociation of 0-benzyne and recombination of phenyl radicals.
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