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Abstract — Catalytic cracking of pyrolysed waste lubricating oil over solid acid catalysts (HY zeolite, -
zeolite, HZSM-5) has been carried out in a micro-fixed bed system. The feed oil for catalytic activity tests
has been prepared by thermal cracking of waste lubricating oil under the reaction conditions of 480°C,
60 min. Optimum reaction conditions for the maximum light oil yields(<C,,) were WHSV(weight hourly
space velocity)=1 at 375°C. The amounts of total and strong acid sites appeared to be the largest in B-zeolite
as determined by NH; TPD. It is seen that the catalytic activity order, in terms of the light fuel oil (<C,;)
production, were HY zeolite>B-zeolite>HZSM-5. Also, coke formation followed the same order. The highest
activity in HY zeolite may be attributed from the fact that it has supercages facilitating the easy diffusion of
larger molecules and also the effectiveness of the acid sites for cracking within the pore. This fact could be
confirmed by the coke formation characteristics.
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Fig. 1. Analysis of the pyrolysed lubricating oil: (a)
Carbon number distribution, (b) Composition.
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Table 1. Properties of the Catalysts.

Catalyst
HY zeolite [-zeolite HZSM-5 zeolite
Property
Si/Al ratio 5.5 12.5 40
BET surface ., 211 256
area (m*/g)
BIHpore 101 pom 0.119
volume (cm’/g)
BJH avera. 78 50 53

pore dia. (A)
*BIH method: pore diameter=17A~3000A.
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