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Abstract

The influences of using inexpensive and
non-harmful additives on the pyrolysis of oil sludge
are investigated in this study. The additives employed
include four groups. 1) calcium compounds (CaO,
Ca(OH),, CaCl, and CaCOs); 2) aluminum compounds
(Al, Al, O3 and AlCl5); 3) iron compounds (Fe, Fe;0s,
FeSO,- 7H,0, FeC|3 and Fe2(504)3 n H,O ), 4)
sodium compounds (N&CO;, NaCl and NaOH). It
appears that the above additives enhance the reaction
rate when the temperatures are in the range of 650 ~
710 K. Using the additives of NaOH, Fe,Os; Fe,
(SOy)3* NH,O, CaCO; and N&CO; the increases of
the reaction rate are most significant. In the increases
of conversion, the additives of NaOH, Fex(SO,)s-
nH,O, CaCO; and Fe,O; provide the best offers.
Nevertheless, the additives of NaCO; Al,
Fex)(SO4)s - nH,O and Fe give the greatest liquid
yields.

Keywords: oil sludge, pyrolysis, additives, catalysis.
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Figure 1. Residue mass fraction (M = 1-X) curves of
additives used in this study at 5.2 K/min heating rate.
Figure 2. Residue mass fractions (M = 1-X) for
pyrolysis of oil sludge without and with calcium
compound additives at 5.2 K/min heating rate.

Figure 3. Residue mass fractions (M = 1-X) for
pyrolysis of oil sudge without and with aluminum
compound additives at 5.2 K/min heating rate.

Figure 4. Residue mass fractions (M = 1-X) for
pyrolysis of oil dludge without and with iron
compound additives at 5.2 K/min heating rate.

Figure 5. Residue mass fractions (M = 1-X) for
pyrolysis of oil dudge without and with sodium
compound additives at 5.2 K/min heating rate.

Figure 6. Liquid yields of pyrolysis of oil sludge
without and with additives at 5.2 K/min heating rate
for temperature range of 378 ~ 740 K.

Figure 7. Instantaneous reaction rate (dX/dt) vs. T at
5.2 K/min heating rate for pyrolysis of oil sludge
without and with calcium compound additives.

Figure 8. Instantaneous reaction rate (dX/dt) vs. T at
5.2 K/min heating rate for pyrolysis of oil sludge

without and with aluminum compound additives.
Figure 9. Instantaneous reaction rate (dX/dt) vs. T at
5.2 K/min heating rate for pyrolysis of oil sludge
without and with iron compound additives.

Figure 10. Instantaneous reaction rate (dX/dt) vs. T at
5.2 K/min heating rate for pyrolysis of oil sludge
without and with sodium compound additives.

Figure 11. Ratios of instantaneous reaction rate with to
that without additives for pyrolysis of oil sludge at 5.2
K/min heating rate.

Figure 12. Residue mass fractions (M = 1-X) without
deducting amounts of additives for pyrolysis of ail
sludge without and with auminum compound
additives at 5.2 K/min heating rate.

Figure 13. Residue mass fractions (M = 1-X) for
pyrolysis of oil sludge without and with metal chloride
compound additives at 5.2 K/min heating rate.

Figure 14. Residue mass fractions (M = 1-X) for
pyrolysis of oil sludge without and with metal oxide
compound additives at 5.2 K/min heating rate.

Figure 15. Comparison of variation of minimum
residue mass fraction (maximum conversion) of four
groups of additives with T for pyrolysis of oil sludge
at 5.2 K/min heating rate.
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