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ABSTRACT

Microbial treaiment of the powdered waste tire was studied to recycle the waste tires.
Chemoautotrophic, acidophilic, iron-oxidizing bacterium was employed to unvulcanize the pow-
dered tires. Biotreated rubber powder was compared to a untreated and a chemically treated
powder. The results showed sulfur content of rubber powder(1.33%) were decreased to 1.22%
by chemical treatment and 1.12% by microbial treatment for 20 days, 0.88%, for 30 days.

One of the problems of the powdered utilization of the waste tires is that rubber powder leads
to decrease mechanical properties when it is compounded with other virgin polymers. When the
biotreated powder was compounded with natural rubber, the mechanical properties were less de-
creased when untreated or chemically treated powder. Therefore, the microbial treatment can be

one of useful methods to recycle the waste tire.
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Table 1. Composition of scrap tire

Composition Content(phr)
Polymer base 100
Carbon black 78.3
Total 26.6
0il 18.4
. Sulfur - 3.0
Additives Accelerator 2.1
Antidegradant 1.8
Stearic acid 0.7
Wax . 0.6
Ash 6.1
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Table 2. General characteristics of Neospanol T 20

Type Charicteristics
Apperarance Medium viscous oil
Viscosity 2000mPas at 40°C
Density 0.97g/cm?

Water content(Xylol method) [0.5%
Ash content 2%

Table 3. Natural rubber compounds

Composition phr
Natural rubber, SMR L 100
Stearic acid 3
Zinc oxide 5
Benzothiazyl disulfide 0.6
Sulphur 2.5
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Table 4. Sulphur content of the rubber powders

Samples Sulphur Content(% )
Untreatment 1.33
Chemical treatment 1.22
Biotreatment for 20 days 1.12
Biotreatment for 30 days 0.88
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Fig. 1. Growth curve of Thiobacillus perometabolis.

Untreated powder

Chemical treated powder

Biolégical treated powder

Fig. 2. Photographs of rubber powders from waste tire.
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Fig. 3. The effect of rubber powder loading on
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Fig. 4. The effect of rubber powder loading on ten-
sile strength of filled NR compound with
different treatments.
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Fig. 5. The effect of rubber powder loading on op-
fimum cure time of filled NR compound
with different treatments.
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