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ABSTRACT

4572004063  POLYMER SCIENCE PROGRAM
Ms. Boonrudee Chusaksri: Catalytic Pyrolysis of Waste Tire into
Valuable Upstream Petrochemical products.
Thesis Advisors: Dr. Sirirat Jitkamka, Asst. Prof. Pitt Supaphol,
and Asst. Prof. Rathanawan Magaraphan, 71pp.ISBN 974-9651-50-2
Keywords:  Pryolysis/Catalyst/Waste tire/ ZrQ}/S0z)2

Due to the longevity of rubber products, the disposal of waste tires has
caused many environmental and hygiene problems. Reuse and recycling of waste
tires are becoming an important environmental issue.  Pyrolysis is a recycling
method for fully decomposing waste tires into various reusables. Non-catalytic
pyrolysis was performed an aged rubber compound at 500°c by semi-batch operator
under inert atmosphere for investigating product distribution. It was found that the
gas yield reduced while the liquid yield went up with aging time up to 3 weeks.
Subsequently, the gas yield dramatically increased and the liquid yield decreased at 4
weeks aging. No effect on the solid residue yield was observed with increasing
aging time. Moreover, thermal and catalytic degradation of 1.00-1.40 mm of a waste
passenger tire were also performed to study the influence of catalyst acidity on
product distribution. - Superacid catalysts, ZrCVStT*2, were employed. The results
showed that as compared to thermal cracking, the influence of catalysts was to
increase in the gas yield with a consequent reduction of the yield of liquid and solid
residue. The volume of liquid yield increased while gas and solid residue yield
decreased after loaded sulfate was markedly increased. Furthermore, ZrCVSCL2 at
4% SO4Z was inspected at the catalyst to tire ratios of 0.00, 0.25, 0.50, and 1.00 in
order to  dy the influence of catalyst to tire ratio on the products. The optimum
ratio was discovered to be 0.25. It did not only give the narrow carbon number
distribution and high mass percentage, but also produced high amount of gas oil
fraction. The gaseous product mainly consisted of methane, ethane, ¢4 -, C>
hydrocarbons and other hydrocarbons such as ethylene, propane, propylene, C(- to



Cg- hydrocarbons. Both aging time and the presence of catalyst gave no significant
difference in the weight of organic carbon enclosed in the solid residue.
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