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Abstract

In this thesis, development of a reactor for continuous catalytic cracking of
polyethylene was studied for production of liquid fuel. The apparatus consisted of four
sections: a feeder (single screw extruder), a reactor, a product collector, and a residue
chamber. Used catalysts can be separated from the bottom of the reactor chamber.
Catalytic (_:racking of polyethylene was carried out at 430°C for over 8 hours time on
sfreém. Zeolite beta was used as a catalyst and nitrogén was fed as carrier gas with
flow rate of a 10, 20, 50 and 100 ml/min. The pol}"mer feed rate of 120, 200, 280, 400
anq 600 g/h and catalyst content of 0, 0.25, 0.5, 1,2 and 5 %_wt. were investigated. It
was found that 4-35 "/:) gas products, 40-73 % liquid products énd 0-56 % re_sidue were
produced. The catalytic activity was increased with an increase in catalyst loading and
carrier gas flow rate. However, an increase in f)_olymer feeding rate leads to a reduced
activity. The results showed that the catalyst can significanily control the product_
distﬁbution within a narrow range of;%asoline fraction. The high liquid selectivity (70-
80 %wt) was obtained with over 80 %wt gasoliﬁe selectivity. It was also found that
the gasoline selectivity was decreased with a decrease in carrier gas flow rate. In
addition, dispr_oportionation can occur when the catalyst content increases to 2 %wt.
Rate of hydrggén transfer can be increased by increasing catalyst loading or decreasing
carrier gas flow rate. The waste polyethylene can be easily cracked, leading to higher
gas yield, as compared with the virgin polyethylene. From Nuclear Magnetic
Resonance results, cracked liquid products possessed an estimate octane number of 90-
102 and contained large amounté of isoparaffins and olefins, with small amounts of

aromatics, as compared to those of the commercial gasoline.
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