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Abstract
218014
The aims of this work were to study the effects of addition of peroxide activator in polyethylene
having different molecular structures, type of commercial peroxide activators and thermal aging on
mechanical property, physical property and cooling behavior of polyethylene. Polyethylenes used in
this study were high-density polyethylene (HDPE), linear low-density polyethylene (LLDPE), low-
density polyethylene (LDPE). The commercial peroxide activators used were dicumyl peroxide
(DCP) and di-tert butyl peroxide (DTBP) and their loadings were varied from 1 to 3 pph. The
results suggested that LDPE had the most ability to gel than LLDPE and HDPE when adding the
DCP into polyethylenes. Increasing the DCP in polyethylenes did not result in the increase in
gelation, and tended to decrease the tensile properties and the degree of crystallinity of
polyethylenes, depending on the molecular structure of the polyethylenes. With respect to the
cooling curves, the plateau temperature of the polyethylenes were found around 92 — 120 °C, which
corresponded to the crystallization temperatures which were also obtained by differential scanning
calorimetry (DSC) analysis. In addition, when considering the cooling rate (slope of cooling curves)
before crystallization temperature, the polyethylene with DCP had higher cooling rate than that
without DCP. For the effect of different commercial peroxides, the gel content and the cooling rate
of the polyethylene with DCP was higher than that with DTBP whereas the opposite effect was
found for degree of crystallinity, heat distortion temperature, tensile and flexural properties. When

thermal aging in hot-water at 90 °C, it was found that the gel content, degree of crystallinity, tensile
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and flexural properties of both polyethylene with and without DCP were very similar and also showed

a slight increase with time from 0 to 16 days.

Keyword: Cooling rate / Cross-linked polyethylene / Hot water aging / Peroxide activator
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