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The disposal of automotive tires is an m(,reasmg environmental and economic problem but
few methods have been proposed to tackle the problematic wastes in a systematic and
efficient way. Therefore, there is a demand for new recycling systems for automotive tires.
go raw material of tire 1p styrene-butadiene rubber(SBR) were degraded ubmg supercritical
phase THF. The molecular weight was decreased with reaction time, temperature and
pressure. And the reaction products were 20 aromatic organic compounds. The major products

were butanal, 2-propenol, 4-etheny! cyclohexene, pentyl benzene etc. The molecular structure
was altered to new mode in the spectroscopy.
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Table 1. Composition of tire.

Elemental Composition [%]

C 3.0

H 8.0

N 0.2

S ’ 1.6

Ash 5.2

Total 100.0

Proximate Analysis [%]

Volatile 65.20
Fixed Carbon 33.22
Ash 1.57
Moisture 0.74

Total 100.0

- Formulation (%] :

SBR 6050
Carbon Black 3117
Extender Oil 2.10

Zinc Oxide 110
Stearic Acid 0.
Antioxidant 207

Sulfur 1.60
Accelerator 058

Total 100.00
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1. Solvent reservoir 2. Liquid pump
3. Check valve 4. Stirrer

5. High pressure reactor 6. PID temperature controller

Fig. 1. The schematic diagram of the experimental
apparatus for supercritical fluid pyrolysis.
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Fig. 5. Total ion chromatogram of SBR-supercritical THF reaction products at 320 C and 3000psi.
Table 2. Composition of SBR—supercritical THF reaction products.

Process condition 280C 300¢C 320C

\ 2000 3000 4000 2000 3000 4000 2000 3000 4000
Composition [psil  {psil  [psi] fpsil {psi] {psi] [psi] [psil {psi]
butanal 2225 1854 1818 16.07 22.02 37.23 48.09 2854
4.5-dimethyl-2-hepten-3-ol 2351 7.63 16.11
2-propen~I-ol 293 50 4398 39.21 32.20 21.71 150
4~ethenylcyclohexene 255 0.80 2.23 712 755 599 466
(1-methylbutyl)oxirane 154 3.06
styrene 764 8.03 859 7.34
dihydro-2(3H)-furanone 6807 1681 16.03 21.08 25.77 2324 4.09
methylcyclopentane 6.73
2-ethyl-2-hexenal 4.68 9.06 16.51
4-ethyl-3-heptene 0.82
pentylbenzene 11.28 0.74 1.34 3.12 2.84 2.34 1.91 167
bicyclo[3.1.0Thexane 0.77 1.39 2.29
methoxycyclohexane 5.76 2.39 10.09
1,1,-dimethylcyclopropane 044
cyclohexene 1347 0.30 474 1.09
1-(3-ethylcyclobutylethanone ) 1.38
3-cyclohexen-1-ylbenzene 3.80 0.33 1.60 1.36 155
(2,2-dimethylbuty!)benzene 181 2.84 12.22 352 23.09 2.3 391
1-phenylpentan-2-ol 21.25 19.16
1,3,5-cycloheptatriene 0.33

1-nonyne 1.32
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