HIGH-PRESSURE PHASE OF PTFE 1809

The van der Waals radius for fluorine atoms is normally 1.4 A, giving 2.8 A
for the F—F distance. Bates' has carried out semiempirical calculations
for the conformational energy for an isolated PTFE chain. Using “6-exp”’
terms for the interactions between nonbonded atoms, a dipole-dipole inter-
action term, and a threefold “intrinsic” torsion potential, he found that a
helical arrangement has the least total energy. This helix was close to that
experimentally observed from the room temperature x-ray observations
and, at the very most, was only 530 cal/mole more stable than the planar
zigzag conformation. As a more efficient side-by-side packing can be
achieved with the molecule in the planar zigzag conformation, it is reason-
able to find that high pressure forces the molecules into this conformation.

The pressure at which the change from helical to planar zigzag takes place
is of the order of that occurring in frictional contacts and rolling. Conse-
quently it is possible that some of the polymer is indeed in this planar form
during the deformation. However, it has not been possible to observe the
changes during deformation because of the reversible nature of the trans-
formation.
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