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Abstract

In this study, the effect of carbon black (CB) structure on physico-mechanical properties and CO, gas
permeability behaviour of acrylonitrile butadiene rubber (NBR) is investigated. The NBR compounds
were prepared using three types of CB including N330, N550 and N660 and sulfur curing system. The
mechanical properties including hardness, tensile strength, elongation at break, modulus and tear
resistance were measured. Gas permeability test for rubber samples was performed according to ISO
2872 standard in PER-250 model device by CO» gas at 90 °C and 50 bar. Also, the gas permeation, gas
diffusion coefficient and gas solubility parameter were measured and calculated. The mechanical
properties results were expected, and the compound with N330 CB had the highest hardness and tensile
strength and the lowest elongation at break. By reducing the particle size of the CB, due to the weaker
structure, the possibility of agglomeration and the possibility of more adsorption of gas molecules
around the particles, the diffusion coefficient was increased. The results showed that by decreasing the
particle size of CB, due to higher filler-rubber interaction, more crosslinking and less mobility of chains,
the permeability of CO, gas in rubber vulcanizates could reduced. Finding the structure-property of
rubber compounds, specially for gas permeation properties, is so importance for the manufacture and
production of rubber products used in the upstream scope of oil and gas industry.

Keywords:
Nitrile rubber, Carbon black, Sulfur curing, Permeability, CO, gas.



