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ABSTRACT

recycling and reclaiming of tires. Different methods have been used for

reclaiming or desulfurization of rubber. One of these methods, in which
desulfurization of rubber happens with no damage to the polymer structure, is
desulfurization by biological microorganisms. In this research the application and
performance of thermophilic and sulfur oxidizing bacteria, Acidianus brierleyi for this
purpose was investigated. Ground tire rubber was detoxified with organic solvents,
and the optimum conditions for growing microorganisms in the existence of rubber
powder in the shaker flasks were determined. In order to accelerate the process, the
suitable conditions for growth of bacteria and desulfurization in the bioreactor were
adopted. Fourier transfer infrared spectroscopy and scanning electron microscopy
Keywords: were employed to characterize desulfurization of bio-treated powder from bioreactor.
The results indicated that morphological changes on powder surface and reduction of
sulfur bonds have occurred. Samples from bioreactors, with and without bacteria and
also untreated rubber powder were compounded with virgin styrene butadiene rubber.
Tensile and dynamic properties were investigated using uni-direction tensile test and
dynamic-mechanical-thermal analysis, respectively. Although some differences in
dynamic-mechanical-thermal properties of samples pointed to stronger interaction
between rubber matrix and treated rubber powder, no significant improvements in
the mechanical properties of vulcanizates containing A.brierleyi-treated powder were
observed. Low concentration of sulfur in rubber vulcanizates, chemical bonds of
sulfur, and low efficiency of 4. brierleyi in breaking sulfur bonds and reclaiming
rubber were considered as the reasons for low efficiency of this treatment process.

P ] owadays, due to environmental concerns, there has been great attention to
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