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TFE/PMVE (tetrafluoroethylene/perfluoromethylvinyl ether) is a commercial perfluoroelastomer marketed by
the Du Pont Company under the trade-name Kalrez. Very little is known about the radiation chemistry of this
fluoropolymer which in general is consistent with all fluoropolymers. In 1984, Uschold<l),while attempting to
graft vinyl monomers onto irradiated TFE/PMVE, found that the fluoroelastomer crosslinked forming and
insoluble network. Unfortunately, Uschold found that the mechanical properties of irradiated TFE/PMVE
were inferior when compared to the chemically crosslinked analogues because of the simultaneous radiation
scissioning of the polymer chain. This chemical curing is described elsewhere05. The radiation crosslinking
of TFE/PMVE was also briefly studied by Luo et al. and later by Sun et al.<4) but they exclusively looked at
the sol/gel behaviour. Recently Lyons reviewed the radiation chemistry of fluoropolymers and showed that
most research solely focused on the physical properties of the cured material and little attention placed on the
development of mechanisms of radiation chemistry.

In this study, we have employed both physical and chemical techniques such as tensile tests and 19F NMR to
formulate a radiation mechanism describing both chain scission and crosslinking processes. F NMR
identified and quantified new functionalities such as carboxylic acid and saturated chain ends. The
crosslinking reaction has been tentatively postulated for the first time. Factors affecting the radiation
chemistry such as the presence of oxygen and irradiation temperature will be briefly discussed.
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The stucture and I9F NMR spectrum of TFE/PMVR -/-irradiated
to 52OOkGy showing new radiation induced functionalities
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