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Development of a new index of global waming potential for short-lived
replacement compounds for CFCs
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Most acceptable candidates as replacement compounds for chlorofluorocarbons

(CFCs) are hydorofluoroethers (HFEs) and hydrofluoroolefins (HFOs). The rate constants of reaction
of these chemical species with OH radical were determined by laboratory experiments. Based on these
constants, atmospheric lifetimes of the compounds were estimated, and global warming potentials
(GWPs) were updated. On the other hand, chemical transport model based on a global circulation model

(GCM) have been developed to calculate the global distribution and radiative forcing of these
replacement compounds in the atmosphere. After achieving a stable state in concentration of the
compounds in interest, globally integrated radiative forcing can be evaluated. We propose, as a

conclusion, to use these values as a new measure to represent more reliable climate impacts of
replacement compounds which have shorter lifetimes in the atmosphere.

GWP
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HFE-263fb2 4.54 540 6.0 102 0.1
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4.9x 1072 0.11
HFE-449mccc 2.06 1530 4.9 -
HFE-449mmyc 2.32 1560 5.0

* 2
Compounds 108%k(298K) 10BxA EaR
(cm® molecule s1)  (cm® molecule? s7) (K)

Cyclo-CF=CFCF,CF, 0.379 £ 0.011 3.15+ 093 630+ 90
Cyclo-CH=CFCF,CF, 0.615£ 0.016 4.60% 131 600 % 80
Cyclo-CH=CHCF,CF, 1.73 + 0.03 328+ 0.57 190 £ 50

#* 3
Compounds Lifetime @ GWP
(year) (100year TH)
Cyclo-CF=CFCF,CF,  1.02 119
Cyclo-CH=CFCF,CF,  0.63 76
Cyclo-CH=CHCF,CF,  0.19 20
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