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Table 1

Properties of Atmospheric Residue

Density at 20°C [g/cm’]

Viscosity at 20°C [mm?s]

Sulfur content [wt %]
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Fig. 1 Distillation Curve of Atmospheric Residue
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Fig. 2 Experimental Apparatus for Decomposition of Residue
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Fig. 3 Effect of Reaction Temperature on Distillation Curves
of Produced Oil
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Fig. 4 Effect of Reaction Temperature on Gas Oil Increase
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Fig. 5 Effect of PTMP Content on Gas Oil Increase
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Fig. 6 Effect of Metal Additives on Gas Oil Increase
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Fig. 7 Effect of Additives on Gas Oil Increase
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Effect of Addition of Organic Sulfur Compound and Metal Salts on Pyrolysis of Atmospheric Residue

Tetsushi KAWAMURA, Takeshige TAkaHASHI, and Takami Kai

Dept. of Applied Chemistry and Chemical Engineering, Faculty of Engineering, Kagoshima University,
1-21-40 Korimoto, Kagoshima 890-0065, JAPAN

The thermal decomposition of atmospheric residue was
carried out in a tubular type reactor at 480°C to elucidate the
effects of addition of 3-pentaerothritol tetrakis-3-mecaptopro-
pionate (PTMP) and/or metal naphthates on the conversion of
the residue to light oil and on the coke formation at the reac-
tor wall. When PTMP (1000 ppm) was added in the residue,
a slight amount thermal cracking was observed, but no depo-
sition of coke on the reactor wall was observed. On the
other hand, the addition of ferric naphthate (100 ppm) signifi-
cantly increased the amount of decomposition of the residue.
However, a large amount of coke was deposited on the reac-
tor wall. When PTMP and ferric naphthate were added

Keywords

simultaneously to the residue, the decomposed oil included a
substantial amount of light oil fraction; however, the coke de-
posited on the reactor wall was less than when ferric naph-
thate was added alone. These results indicate that PTMP
plays an important role to terminating the recombination of
hydrocarbon radicals, produced by thermal decomposition of
the residue accelerated by addition of ferric naphthate.

Thus, the simultaneous addition of PTMP and ferric naph-
thate will make it possible for the petroleum industry to con-
vert atmospheric residue to light oil without additional invest-
ment for facilities and without additional cost for operations.

Atmospheric residue, Thermal decomposition, Radical reaction, Organic sulfur compound, Metal salt
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