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ABSTRACT

Polychloroprene (CR), commonly referred to “Neoprene”, is widely used in many
applications requiring good mechanical properties and oil resistance. For some engineering
products including rubber roll applications, an optimal state-of-cure is desired in order to achieve
good dynamic mechanical properties and chemical resistance. Consequently, CR vulcanizates with
various loadings of zinc oxide (ZnO), magnesium oxide (MgO) and lead oxide (PbO) were
prepared, and their properties were investigated.

Results obtained reveal that a crosslink density increases with increasing loadings of
MgO and ZnO, and reaches the maximum value at 4 and 5 phr of MgO and ZnO, respectively. In
the case of PbO, crosslink density is relatively low, implying that the MgO and ZnO contribute to
the crosslink of CR more effectively than PbO. The development in crosslink density leads to the
improvement of most of mechanical properties. However, the compression set and heat build-up
(HBU) show unexpected results which disagree with the crosslink density results. Such results are
believed to be caused by the occurrence of post-curing effect and molecular restriction,
respectively. Additionally, the role of sulfur on properties in CR compounds and vulcanizates was
also investigated, and the results indicate that sulfur plays a significant role in CR vulcanization
process.

Furthermore, two different types of reinforcing fillers, namely, carbon black (CB)
and precipitated silica (PSi), were incorporated into CR compounds with various loadings.
Crosslink density appears to increase with increasing filler loading, which is due to the
development of CR-filler interaction. The addition of filler leads to the improvement in most of
mechanical properties. However, the compression set and heat build-up of PSi-filled CR are
apparently poor. It is therefore interesting to investigate the role of silane coupling agent (SCA) on
properties of PSi-filled CR. Results obtained reveal that the use of SCA in PSi-filled CR
vulcanizates appears to significantly improve the compression set and heat- build up properties of
CR.
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