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Abstract

Project Code: RMU4880037

Project Title: A study of filler reinforcement mechanism in blends of natural rubber and
chlorinated polyethylene

Investigator: Chakrit Sirisinha, Department of Chemistry, Faculty of Science, Mahidol
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E-mail Address: sccsr@mahidol.ac.th; cs018072742@yahoo.com

Project Period: 3 years

Blends of elastomeric chlorinated polyethylene (CPE) and natural rubber (NR) at blend
composition ratio of 80/20 CPE/NR with various loadings of precipitated silica and kaolin
clay were prepared. By the use of rheological approaches, a mechanism of silica
reinforcement was proposed. Results obtained reveal that the viscoelastic behaviour of
blends is influenced remarkably by loadings of silica. A cure promotion phenomenon is
found as silica is loaded due probably to the strong silica-CPE interaction and/or a
reduction in curative absorption on silica surfaces. A strong Payne effect is observed which
is increased by a rise in silica loading, implying a formation of pseudo-crosslink via a
physical interaction which could be disrupted at high strain of deformation. The proposed
mechanism of silica reinforcement based on a formation of pseudo-crosslink is validated by
the deactivation of silanol groups on silica surfaces using silane coupling agents. The Si-69
silane is found to be more effective in suppressing the pseudo-crosslink than Si-264. Also,
there is an uneven silica distribution at high silica loading caused mainly by the strong
silica-CPE interaction which could be suppressed by addition of silane coupling agents. As
expected, Kaolin clay exhibits a slight cure promotion phenomenon with no significant
reinforcement due to its low content of silanol groups with small surface area. In the case
of organoclay filled blend nanocomposites, similar cure and rheological result trends to
those of silica filled blends have been observed. Reinforcement magnitude of blend
nanocomposites depends strongly on organic modification of nanoclays. Both chemical and

physical interactions are responsible for the reinforcement.
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