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ABSTRACT

The Kinetics of tar formation has been studied experimentally and modeled
mathematically for waste lubricating oil after pyrolyzed at batch reactor. And
stabilization of pyrolyzed oil has been studied. A combination of series and parallel
reaction was assumed for the mechanism of tar formation. From the proposed kinetic
model, pyrolyzed oil to tar was found to be rate limiting step for tar formation. It was
found that the fly ash and coke had the ability to remove materials of tar formation
and to protect oxidation of pyrolyzed oil.
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Table 1. Elemental analysis of tar

Element (wt%, daf)
C H N S O
60.05 3.39 1.42 3.64 31.50
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Fig. 1. Selectivity on tar in pyrolyzed oil.
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Fig. 2. Effect of intensity on time in
pvrolyzed oil.
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Fig. 3. Effect of intensity on fly ash and
coke in pyrolyzed oil.
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Fig. 4. Effect of color removal on fly ash
and coke in pyrolyzed oil.
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Fig. 5. X-ray diffraction of fly ash.
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Table 2. Concentration of elements from

coke {(ppm)

Elements Ave. SD.
Cr 24.89 1.37
Zn 35700 20.49
Cd (5 -
Pb (5 -
Ni (5 -
Fe 379.0 4.24
Mn 13.69 1.11
Mg 1333 6.67
Cu 983.2 © o 4.02
Al 85.88 3.05
Ca 4272 9.27
Na 646.6 2.73
Li (5 -
Mo 47.92 2.49
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71 Z2 MY
A ! pyrolyzed oil, g
B ! intermediate materials for tar forma-
tion, g
C < tar g

ki, ke, ks : reaction rate constant, day”

Ca ! concentration of tar in the pyrolyzed
oil, g

Cs : concentration of intermediate mate-
rials, g

Cc ' concentration of tar, g

Cao ' initial concentration of tar in the
pyrolyzed oil, g

o EH

1. A, HagH % Eeh2g ERES EE9
e 54 A7, nitita AR =F(2000).
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