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DECOMPOSITION OF SOME HYDROGEN-BEARING HALOGENATED ETHANES
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Institute of Atomic Energy, Kyoto University, Uji, Kyoto 611 (Japan)

The decomposition of CF,CHBrCl and CF.BrCHC1F by thermal heating and by
AC glow discharge were investigated with“IR spectroscopy and GC mass-spectro-
scopy; etc. Thermal decompositions were made in glass vessels at pressures
from* 100 to 160 Torr of sample gases, whereas decompositions by discharge
were made in a Kel-F reactor with nickel electrodes and at about 20 Torr.

Various halobutenes such as CF,CH=CHCF,, CF,CH=CC1CF,, CF.CBr=CHCF,,
CFSCC1=CC1CF , and CF,CC1=CBrCF, were forﬁed ig the the%mal éecomposiéion of
CFZCHBrCl at~470°C. Eliminatioﬁs of HC1 and HBr were also found by IR
spgctroscopy. Then, the reactions may be explained by the following radical
formations:

CFSC}{BI‘CI — CF.CBr: + HCl

3
%: CFLCCl: + HBr

CFSCH: + BrCl

and their combination reactions.

In the thermal decompositions of CBrF,CHCIF at 380°C, CF,=CCIF was mainly
formed by dehydrobromination in the earl% stage of -the reac%ion. However, as
the reaction proceeded, CF,=CBrF and CF,=CHF were additionally and increasing-
ly formed. Their formatioli may be expfained by substitution reactions
between CF,=CC1F and HBr. In the thermal decompositions at the temperatures
above 420°&, those halo-ethylenes were not formed, but considerable amounts of
hexafluorocyclobutene were formed.

After the thermal decompositions, the gases were cooled rapidly to room
temperature, hydrolyzed in water, and the amounts of halide ions in the water
were analyzed. In any thermal decomposition, the amount of chloride ions
was larger than bromide ions. The amount of fluoride ions was always found
to be very small.

In the case of glow-discharge, CF,CHBrCl and CF,BrCHCIF were both rapidly
decomposed within 30 seconds. Similgr reaction beﬁavior was observed for
both compounds as follows. Various halogenated methanes such as CBrF., CClZFZ’
CBrC1F,, and CF, were formed. When the discharges were continued furéher,
the coﬁtent of ¢F increased gradually, and larger molecules and polymerized
compounds were aléo increasingly formed.



