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The reaciions of ions with neulral molecules play a significant, and often dominant, role in
the chemistry of many gaseous plasma environments, including the interstellar medium,
planetary ionospheres and industrial plasmas. This has led to many publications reporting
ion-molecule reaction rate coefficients and reaction pathways (product ion distributions).
Such critical data are invaluable in the understanding of the formation and abundance of ions
and neutral molecules present in natural and man-made plasmas, and to predicf how such
plasmas chemically and physically evolve.

There have been many studies investigating the positive ion chemistry of
chlorofluorocarbons (CFCs) [1], and a number of studies have explored the positive ion
chemistry of their replacements, the perfluorocarbons (PFCs) [2-5], In pan these studies have
been undertaken because of their relevance to plasmas, and of more specific interest in terms
of their relevance to industrial plasma processing. Halogenated molecules are commonly
used in plasma processes. In contrast to fluorinated and/or chlorinated species, little attention
has been directed to the reactions of positive ions with bromine containing molecules. Yet a
systematic study of these reactions permits useful comparison with the ion chemistry of fully
and partially fluorinated/chlorinated compounds. This in turn improves our fundamental
understanding of ion-molecule reactions, and ultimately leads, for example, to better models
to predict the optimum conditions needed to operate industrial plasma processes.

In this paper the thermal bimolecular rate coefficients and product ion branching ratios for
the reactions of the positive ions (in order of increasing recombination energy) HjO*, N2O~,
O \ CO2

+, CO*, N+, and N2 ' with the bromine containing molecules CF3Br, CF2Br2, CFBrj,
CF2BrCI, CFBr2CI, CBrClj, CH3Br, CH2Br2, CH2FBr, CHF2Br, CHFBr2, CH2BrCI, CHBrCI2,
CHBr2Cl, CF3CF2Br, and CF2BrCF2Br at 300 K are reported. This represents the most
comprehensive investigation of the positive ion chemistry of brominaled molecules to date,
with nearly all of the experimental data being presented here for the first time. Only the
reactions of H2O

+ with CFjBr [6, 7], and 0* with CHFiBr [8] have been previously reported.
Related to this study is a recent study by Spanel and Smith [9], who report the reaction rate
coefficients and product ion distributions for the reactions of NO* and O2* with CHjBr and
CH3CH2Br. Also reported in this paper are the reactions of H2O

+ with CHjCH2Br,
CH2BrCH2CI, and CH2BrCH2Br. All the reactions are efficient, with all the experimental
reaction rale coefficients being greater than I0"9 cm3 molecule'1 s ' . Dissociative charge
transfer is considered to be the dominant reaction mechanism.
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