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ABSTRACT

Polymer processing is a major consideration in manufacturing final polymer
products. Additionally, blending of polymers is a useful technique to optimise
properties for the desirable applications. Different polymers possess different
rheological characteristics. As a result, the knowledge of rheological properties is
necessary for an efficient processing of polymer blends. This study aimed to
investigate the influences of blend composition and silica loading on rheological
properties, mechanical properties, including oil and thermal ageing resistances, as well
as phase morphology of chlorinated polyethylene and natural rubber (CPE/NR)
blends. Sulphur curing was utilised to vulcanise only the NR phase to ensure
recyclability of blends.

In the first part, the effect of blend composition on rheological, mechanical
properties, and phase morphology was monitored. It was clearly observed that those
properties are inter-correlated, i.e. the properties of blends with CPE as a matrix were
similar to those of neat CPE. Also, the Cox-Merz concept is successfully applicable in
the blends with CPE as a matrix.

The second part was focused mainly on the role of silica loading on rheological,
mechanical properties, and phase morphology of 80/20 CPE/NR blends. The results
revealed that the silica incorporation enhanced viscosity in blends due to the
hydrodynamic and reinforcing effects via filler-filler and CPE-silica interactions,
denoted as a pseudo-crosslink effect. In addition, the Cox-Merz concept is applicable
as long as the elastic response of blends is excluded for the rheological results.
Moreover, not only the phase morphology, but also the crosslink density and the
reinforcing effects strongly controlled the tensile properties in blends. A decrease in
magnitude of CPE polarity via a dehydrochlorination process was the key factor
affecting the oil and thermal ageing resistance in silica filled blends.
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