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The catalytic conversion of waste lubricating oil to liquid fuels was studied over
iron-loaded activated carbon (Fe/AC), CoMo/Al,O3 and HZSM-5 catalysts in a 70-ml.
cylindrical micro-reactor. The reaction was run under initial hydrogen pressure range 5 to
10 bar, temperature between 375 °C and 425 °C, reaction time of 10 to 90 minutes,
weight percent of Fe/AC and CoMo/Al,03 from 1% to 5% and 0.1% to 1% for HZSM-5.
The conversion of waste oil and the product distribution was depended on the reaction
temperature, catalyst content and reaction time. Increase in the reaction temperature,
amount of catalyst and reaction time increased the formation of gas, gasoline, kerosene
and light gas oil. The highest gasoline yield was obtained by operating at temperature of
425 °C, initial hydrogen pressure at 5 bar and reaction time of 60 minutes with 5% by
weight of CoMo/Al,O3 and Fe/AC and 1% by weight of HZSM-5. The liquid products
consisted of C7-Cy of n-paraffins, Cs-Cj of iso-paraffins and aromatic compounds such
as toluene, ethylbenzene and xylene. Among the three catalysts, Fe/AC gave the highest
yield of gasoline and highly selective to C;-C;s paraffin hydrocarbon formation. The
kinetic study reveals that the catalytic cracking of waste lubricating oil follows first

order. The activation energies have been found of the order of 82.87-122.98 kJ/mol.
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