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Recognition of the adverse environmental impact of chlorofluorocarbons (CFCs) released into
the atmosphere [1,2] has led to an international effort to replace these compounds with
environmentally acceptable alternatives. Saturated hydrofluorocarbons (HFCs) have become
widely used CFC replacements. Unsaturated hydrofluorocarbons are a class of compounds,
which are potential replacements for CFCs and saturated HFCs in air conditioning units.

In this work, the rate coefficient, k¢, for the reaction of CF;CH=CH, with CIl atoms at room
temperature and 720 Torr of air is measured using a relative kinetic technique:

Cl + CFsCH=CH, — Products kc1 (1)

Chlorine atoms are generated by UV photolysis of Cl, and the loss of CFsCH=CH, and the
reference compound (propene or 1,3-butadiene) and are monitored by both FTIR and GC-FID.
Two kinetic studies of reaction (1) were found in the literature. Sulback Andersen et al. [3]
reported a relative rate coefficient of (9.07 + 1.08) x 10™'" em’molecules™ in 700 Torr of N, or
N,/O; at 296+ 1 K. These authors also used FTIR spectroscopy as a detection technique.
Takahashi et al. [4] employed the pulsed laser photolysis/ vacuum ultraviolet laser-induced
fluorescence techniques to study the kinetics of reaction (1) at low pressure (9.1 Torr of CF,) at
295+2 K. The absolute k¢ reported by Takahashi et al., (4.49+0.64) x 10" cm’molecule™s™, was
found to be half of that reported by Sulbaek Andersen et al. [3].

Additionally, in this work the products of the reaction are investigated by GC-MS and SPME.
The atmospheric implications of the Cl reactivity are also discussed in terms of its lifetime and
detected products.
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