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High-energy radiation affects the properties of polymers by chain scission and cross-

linking reactions. Both types of reaction occur simultaneously in irradiated polymers.

However, one process will usually predominate, depending on the chemical structure of the

polymer and the irradiation conditions such as temperature and atmosphere.

Polytetrafluoroethylene (PTFE) undergoes predominantly chain scission, if the

irradiation is performed at room temperature. This shortcoming is exploited by converting

PTFE into low molecular weight micropowders. The use of PTFE micropowders

functionalized with COOH groups as additive in polyamides to improve the sliding properties

of the materials has been studied. During the compounding process in a twin screw extruder

the COOH groups of the irradiated PTFE react with the polyamides. For these studies, it

became necessary to investigate the content of end groups in irradiated PTFE by FTIR and 19F

solid-state NMR. These date were used to calculate number-average molecular weights. The

ratios of COOH groups to CF3 groups are discussed in terms of the mechanism of PTFE

degradation.

If PTFE is irradiated at temperatures above its crystalline melting point in an oxygen-

free atmosphere, branching and crosslinking occur. The dependence of radiation effects on

perfluorinated copolymers EP, PFA) on temperature has been studied. Melt flow index

measurements have shown that branching and crosslinking predominate over chain scission

with increasing irradiation temperature both in FEP and in PFA. Quantitative analysis of '9F

solid-state NMR data has shown that the content of branching groups (>CF-) exceeds the

content of end groups in the case of PFA irradiated above its crystalline melting point. The

formation of COF and COOH roups in the irradiated PFA is interpreted as a result of partial

degradation of perfluorovinyl ether comonomer units.


