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Abstract

In order to examine the effect of fuming nitric acid treatment on the magnitude of
the 7-relaxation in polyethylene, the temperature dependence of mechanical loss tangent
was measured in the samples of polyethylene treated with fuming nitric acid at 80°C for
various periods of time.

As-polymerized powder of high molecular weight linear polyethylene AC-1220 and
single crystals of Sholex-6009 precipitated from 0.1% xylene solution were used as the
samples and embedded in polystyrene, which was dynamically innert in the temperature
region where 7-relaxation occurred. Loss tangent was obtained from the half width of
resonance occurring in bending vibration of such a composite system.

Of the component relaxations 7y, 7, and 73 constituting the 7-relaxation of polyethy-
lene, the magnitudes of 7, and 7, relaxations were found to decrease, while that of 73-relaxa-
tion was found to increase, as the treatment time increased. These results suggest that
the three relaxations are all related to the motionof molecules existing on the lamellar
surfaces and/or in the interlamellar amorphous regions, since all relaxations were affected
by the treatment. Especially 7j-relaxation appears to be caused by the motion of cilia
on the lamellar surfaces which increase by means of scission of folds in the course of the

nitric acid treatment.
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