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Reversible Changes of Melt Index and Environmental Stress

Crack Resistance of Low Density Polyethylene

Shuzo Watanabe
Noriaki Emura

Yujiro Kosaka

The changes of the melt index and the environmental stress crack resistance occuring when low density

polyethylenes having diffreent long chain branching level are subjected to shear, have been investigated

using the Brabender plastograph.

It was found that application of shear to the polyetylene melts raised the melt index and decreased the

environmental stress crack resistance, and that the magnitude of these changes for the polyethylene rich

in long chain branching was larger than that for the polyethylene with a smaller amount of long chain

branching.

These changes are not due to the change of primary molecular structure as evidenced from the fact that

the GPC elution curves did not change.

By dissolving the sheared polyethylenes in xylene and precipitating them, or by heating them in an inert

atomosphere, the values of both the melt index and the environmental stress crack resistance were recovered

reversibly to those of the original unsheared polyethylene.

The mechanism of these reversible changes appeares to be due to the heterogenity of secondary structure

that arises in the long chain branced polyethylenes.
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Fig. 2 Effect of Brabender mixing on melt index
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