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ABSTRACT

4672028063:  Polymer Science Program
Thanakom Longsombun: Catalytic Pyrolysis of Polyethylene Waste
Films into Valuable Upstream Petrochemical Products.
Thesis Advisors: Asist. Prof. Sirirat Jitkamka and
Assoc. Prof. Sujitra Wongkasemjit 68 pp. ISBN 974-993-726-0
Keywords:  Polyethylene/ Catalytic Pyrolysis/ Superacid/ Superbasic/ Zirconia

Due to high consumption of polyethylene films, wastes in large volume are
discarded and burned uselessly to the atmosphere. Catalytic pyrolysis is an alternative
way to convert the wastes to valuable products for petroleum and petrochemical
feedstocks. Catalytic pyrolysis of polyethylene was investigated, using (2-8 %) SO42-
and (10-30%) KNO3- loaded commercial and synthesized ZrC2 with the catalyst to
polymer ratios of 1.6 and 2:6. Increasing amounts of catalyst and percentages of
sulfate ions and potassium nitrate produced an increase in gas fraction and a decrease
in liquid fraction. Gas and liquid fractions were analyzed for their compositions. For
the gas fraction, a decrease in C1-C4 hydrocarbons was observed with increasing
percentages of sulfate ions and potassium nitrate. For the liquid fraction, the major
products were kerosene and gas oil, which both increased with the strength of
catalyst. The synthesized zirconia showed the higher catalytic activity due to it
possessing a tetragonal crystal structure rather than monoclinic crystal structure as ll
the commercial on.
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