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Zinc diethyldithiocarbamate (ZDEC), zinc dibuthyidithiocarbamate (zDBC) and
zinc mercaptobenzothiazole (ZMBT) are widely used as the accelerators in the natural
rubber latex industry, due to their vulcanization properties. The importation of these
accelerators from overseas results in a higher cost of rubber. Therefore, domestic
manufacturing is of considerable importance. In this research, the syntheses of these
accelerators have been studied and the optimization of mole ratios of reactants prior to
obtaining products in highest yields has been investigated. It was found that the
optimized mole ratio of diethylamine : carbon disulphide and zinc chloride of 4:1.6:1
gave a good yield of ZDEC. While, synthetic zinc dibuthyldithiocarbamate at a mole ratio
of dibuthylamine : carbon disulphide and zinc chloride of 1:0.7:1 gave good yields of
ZDBE. In addition, ZMBT was obtained in high yield when using the mole ratio of
mercaptobenzothiazole and zinc oxide of 1:0.25. The structures of the synthetic
accelerators were characterized using several spectroscopic techniques including
Nuclear Magnetic Resonance spectroscopy, Fourier Transform Infrared Spectroscopy, |
Mass Spectrometry, and X-ray Crystallography.

Evaluation of the properties of the rubbers obtained using synthetic accelerators
(ZDEC, ZDBC, ZMBT) has also been investigated and compared with rubbers obtained
using commercially available accelerators ZDECS, ZDBCS, ZMBTS. It was found that
the ZDEC and ZDBC rubbers have good swelling ratios and ZMBT rubber has a small
swelling ratio compared with rubbers from commercially available accelerators. All
rubbers showed similar densities and tensile properties which is measured as the
percentage strain at maximum load. However, the modulus properties of ZDEC and
ZDBC showed higher values but the ZMBT showed lower modulus values compared
with rubbers from commercially available accelerators. The analysis of the contaminants
in the rubbers using Gas Chromatography and Mass Spectrometry technique indicated
that all the rubbers showed similar contaminants in the groups of carbamate,
hydrocarbon, protein and amide but the percentage in each group were different. The
ZDECS rubber also showed 9-Octadecenamide, an amide group of oleic acid which is a
skin or sense organ toxicant, more than in the ZDEC rubber. Both ZDEC and ZDECS

rubbers also showed some of plasticizer namely diethyl ester phthalic acid. The ZMBTS
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rubber revealed a high degree of sulfur and 5-eicosene but did not show hexadecanoic

acid compared with the ZMBT rubber.
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