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Abstract

In this study, effect of zinc oxide nanoparticles as the activator agent in sulfur curing system on
crosslink density of nitrile butadiene rubber (NBR) was investigated. The NBR compounds with
different amounts of ZnO nanoparticles and conventional grade ZnO were prepared, and then the
curing behavior, mechanical and physico-chemical properties of the vulcanized samples, such as
elongation at break, hardness and crosslink density of both types of prepared compounds were
measured. The results showed that by increasing Nano-ZnO content from 1 to 3 phr, the crosslink
density increased and then decreased, however in the case of conventional grade ZnO from 1 to 5 phr
crosslink density was increased. Furthermore, torque difference and hardness of Nano-ZnO samples
were higher and elongation at break was lower than conventional grade ZnO ones. Obtained results
indicated that use of ZnO nanoparticles improves physico-chemical and mechanical properties because
of smaller particle size, effective surface area and higher dispersion in rubber matrix. In addition, the
ZnO content was decreased in the formulation of NBR compounds which is important issue in terms
of environment requirements.

Keywords:
Crosslink density, nitrile butadiene rubber, Nanoparticle, Zinc oxide (ZnO).
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