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Abstract

This work is classified into 3 parts due to the scope of the experiment.

Ethylene vinyl acetate (EVA, 18 mol% vinyl acetate) and epoxidized natural rubber (ENR, 50
mol% epoxidation) were blended in an internal mixer and compared to EVA. Dicumyl peroxide (DCP) was
used as a curing agent. The blends consisted of 10 — 50 wt% of ENR and were compared to crosslinked
EVA in terms of heat shrinkage, mechanical properties and degree of crystallinity. It is found that the
blends showed a decrease in mechanical properties with increasing ENR content because DCP was not a
good vulcanizing agent of ENR. The addition of ENR did not affect heat shrinkability of EVA. The
maximum heat shrinkage obtained was 80% for EVA and the blends. ENR did not affect thermal
properties of EVA investigated by the differential scanning calorimetry (DSC). The X-ray diffractometry
(XRD) showed discrepancy in degree of crystallinity before and after specimen stretching as well as after
heat shrinking. It is believed that ENR particles decreased molecular orientation of EVA resulting in a
decrease in degree of crystallinity but the remained orientation was sufficient for heat shrinking. The blend
showed better extrudability than EVA after increasing take-up speed. Therefore, the extruded tube
prepared from the blend provided higher heat shrinkage than EVA tube.

Ethylene vinyl acetate (EVA) and epoxidized natural rubber (ENR) were blended in an internal
mixer. Five different types of curing systems were employed: dicumyl peroxide (DCP), sulfur (S), phenolic
resin (Ph), DCP+S and DCP+Ph. DCP could crosslink both EVA and ENR while S and Ph were curing
agents for ENR. Polymer blends containing 10 and 30 wt% of ENR were prepared. It was found that the
DCP system provided the lowest tensile properties and tear strength because of low crosslinking in ENR
phase. Addition of sulfur or phenolic resin increased mechanical properties due to better vulcanization in
rubber phase. Mechanical properties of the blends decreased with increasing ENR content. The rubber
particle size in the blends containing 30% ENR played a more important role in mechanical properties
than the blends containing 10% ENR. ENR particles did not affect heat shrinkability of EVA and the well
vulcanized rubber phase was not required for high heat shrinkage. Furthermore, heat shrinkage of the
blends slightly changed as ENR content increased for all curing systems. Regarding to mechanical
properties and heat shrinkability, the most appropriate curing system was DCP+Ph and the lower ENR
content was most favorable.

Effect of dicumyl peroxide (DCP), natural rubber (NR) and curing agents of natural rubber on
tensile properties and heat shrinkage of polyethylene was studied. Polyethylene (PE) in this study
included high density polyethylene (HDPE), low density polyethylene (LDPE) and linear low density
polyethylene (LLDPE). There were two grades of LDPE based on melt index. It was found that the
addition of DCP made PE more brittle. Effect of DCP on tensile properties depended on type of PE and
an efficiency of the curing agents. Heat shrinkage of PE decreased after adding DCP because of low
tensile properties, particularly the very low tensile strength and elongation at break. Therefore, DCP was
not used for the preparation of PE/NR blends, in order to not crosslink PE. The PE/NR blends were
prepared by using the internal mixer and compression molding was applied to perform sheet specimens.

NR decreased tensile properties of PE because of uncompatibility and large size of NR particles but it did



not affect heat shrinkage of PE. However, if there was crosslink in NR, the heat shrinkage of PE
decreased. The reduction of heat shrinkage of LDPE was higher than that of LLDPE and HDPE. Shape
and size of NR particles were dependent of type of PE and NR content. NR particle shape was irregular.
The particle size of NR in LDPE was much bigger than that in LLDPE and HDPE. Degree of crystallinity
and crystallite size of PE in the blends were determined by using XRD technique. It was found that NR
decreased degree of crystallinity and crystallite size and higher NR content caused more reduction
whereas specimen extension increased degree of crystallinity and crystallite size. Although uncrosslinked

NR showed influence in crystallization of PE but NR did not affect heat shrinkage of PE.
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