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Abstract

Waste tires represent the biggest sources of environmental pollution

in the world which are accumulated in huge quantities in landfills.

The following research concentrates on reclaim of rubber and carbon
black from tire scrap in state of wasting those reclaims materials and

pyrolysis or combustion or mechanical grinding of the tires scrap.

Therefore, the chemical dissolution process has been used in
reclamation of rubber and carbon black (CB) from the tire scrap powder.
Gas oil and kerosene have been used as hydrocarbon solvents in the

dissolution process.

The tire scrap powder is soaked for a certain time in the hydrocarbon
solvent and followed with reflux with and without catalysts, where the
catalyst helps in recovering the rubber in high weight percent and
improve its quality and reduce the time of recovery. The following
materials, Manganese dioxide (MnQO,); titanium dioxide (TiO,); zinc
oxide (Zn0O), selenium dioxide (SeO;) and 4-Hydroxy -TEMPO(4-
Hydroxy-2,2,6,6-tetramethylpipridine 1-oxyl), are used as catalysts
holded on a supporter of Alumina and perform a reflux process for the

soaking solution.

The formed black solution has been filtered either by
ultracentrifuge separation process at 10,000 cycle/min followed by
another device with 14,000 cycle/min, for separation of carbon black, or
the black solution has passed through montmorillonite clay in a

separation column.



The dissolved rubber in the hydrocarbon solvent is precipitated by
methanol precipitator using different techniques for rubber precipitation.
The collected carbon black and recovered rubber have been dried and
characterized using FTIR, '"HNMR, XRD, (TGA, DTA & DSC), BET
and SEM analysis.

The collected carbon black is processed either treated with series of

solvents or pyrolyzed in tube furnace at 500°C + 10°C.

In case of recovered rubber, the kerosene dissolution process and in
presence of TiO, and 4-Hydroxy TEMPO as catalysts have given best
results from the quantity and quality sides, but this not means the non-
catalyzed process and the catalyzed in presence of other catalysts have

not succeeded.

The pyrolyzed carbon black is more better recovered carbon black in
comparison with treated CB in terms of mechanical, thermal and

crystalline properties.

Finally, the recovered rubber is copolymerized individually with
engineering polymers like; poly acrylonitrile (PAN), polystyrene (PS)
and poly(vinyl chloride) (PVC) and when the produced copolymers are
characterized it has been found that the Rubber- co -PVC is the more
acceptable copolymer of its elastic, thermal and mechanical properties as

elastomer.
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