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Suggestion of the reaction mechanism of HFO-1123 disproportionation reaction based on the
reaction products analysis and the model simulation (Tokyo Gakugei University', Panasonic
Corporation?) OSae Fujita', Hikaru Murakami?, Hirotaka Kitagawa?, Takahiko Hashimoto?,
Yukio Nakano'

Some laws in Japan will restrict the use of some F-gases (fluorinated greenhouse gases)
currently used. HFO-1123 (CF,CFH) with very low GWP is one of the most promising
candidates for alternative of F-gases currently used. However, external factors such as electric
discharge for HFO-1123 under conditions of high temperature and pressure are known to be
triggered the explosive decomposition with rapid and large increase of temperature and
pressure which is commonly called disproportionation. Therefore, to practical use of HFO-
1123 as refrigerant, it is necessary to understand the disproportionation reaction and then
suppress it. The results of GC/MS measurements of the gaseous components after the
disproportionation reaction of HFO-1123 show that some products are formed by F and CF,.
In addition, the results of FTIR measurements show the molar ratios of HFO-1123 and some
products formed by F in the gaseous components after the reaction. In this study, by combining
these results and the changes in Gibbs free energies of the reactions predicted be occurred, the
reaction mechanism of the disproportionation of HFO-1123 was constructed. For compounds
of which thermal parameters have not reported, those thermal parameters were calculated using
ab initio calculations. Then the constructed reaction mechanism was verified by results of
chemical kinetics simulation using Chemkin. Due to space limitations, details will be explained
in this presentation.
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