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ABSTRACT

Acrylonitrile butadiene rubber (NBR) is a copolymer of acrylonitrile (ACN) and butadiene
which has a remarkable resistance towards mineral oils, hydrocarbon fluids and aromatic
solvents. In general NBR is compounded with conventional fillers such as carbon black

(CB) to achieve the required reinforcement.

A compounded waste NBR generated from one of the leading glove manufacturing
companies was used in this research project. NBR waste received was subjected to detailed
characterization with rheometry, Thermogravimetric Analysis (TGA), Differential
Scanning Calorimetry (DSC), Attenuated Total Reflectance (ATR), total ash content test
and total nitrogen content test. Characterization results revealed that waste NBR is a
carboxyl terminated NBR with about 45 % of acrylonitrile content and it contains a

significant quantity of sulfur, accelerator and filler.

This waste NBR was blended with a small amount of natural rubber (NR) in order to
improve the processability of it. Then this NBR/NR blend was compounded with carbon
black and other vulcanizing ingredients. Carbon black filled waste NBR vulcanisates
showed good physico-mechanical properties and oil resistance. However waste NBR/NR
compounds showed superior processabilty, and cure characteristics to the non-blended
NBR waste compounds. Also they showed moderate physico-mechanical properties
compared to the non-blended vulcanisates. Waste NBR/NR vulcanisate containing 30 phr
of carbon black showed the best processing capability whilst maintaining good physical

properties compared to that of other carbon black filled vulcanisates.

Xiv



Furthermore, blending of a small quantity of natural rubber (NR) with carbon black filled
NBR significantly reduced the rate of continuous curing (i.e. marching) but sacrificing
some of the physical properties of the vulcanisates such as, oil resistance, tensile strength

and elongation at break.

Moreover, waste NBR material and waste NBR/NR blend was compounded with OMMT
clay and other vulcanizing ingredients. Both NBR compounds showed good processability
and cure characteristics in all OMMT loadings. However, compounds containing 4 phr and

6 phr of OMMT clay showed outstanding physico-mechanical properties than the others.

Carbon black filled waste NBR/NR blend was further value added by preparing a
nanocomposite based on nanoclay (i.e. montmorillonite clay/OMMT clay). Waste
NBR/NR/CB nanocomposite containing clay showed a significant improvement in
reinforcement and chemical resistance. Results of the physico-mechanical properties of the
nanocomposite have been interpreted with reference to intercalation/exfoliation of clay,
synergistic effect of CB and clay and interaction between clay and NBR. Vulcanisates of
CB filled waste NBR/NR compounds with 4 phr of OMMT clay showed the best

reinforcement and chemical/oil resistance.

According to the results, 4 phr OMMT clay filled waste NBR/NR compound with 30 phr of
CB showed superior processing ability, better cure characteristics and better physico-
mechanical properties than those of 30 phr CB filled or 4 phr OMMT filled waste NBR

compounds.
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