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Abstract—Supercritical extraction of residual oil was performed using n-pentane as a supercritical solvent.

The amount of asphaltene, metal complex and sulfur contents of extracted oil as well as the oil-extraction
yield were investigated during this experiment. Oil-extraction yield was increased as the system pressure
was increased and the temperature was approached to the critical temperature of n-pentane. The metal
complex content of extracted oil was much decreased when compared with that of residual oil, however,
the sulfur content of extracted oil was slightly decreased when compared with that of residual oil.
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Fig. 1. Flow diagram of experimental apparatus.
1. n-Pentane cylinder 7. Preheater

2. Metering pump 8. Heating tape
3. Solvent reservoir 9. Autoclave
4. Regulator 10. Electronmagnetic stirrer
5. Check valve 11. Metering valve
6. Pressure gauge 12. Extracted oil bottle
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Air Cooling

13. Water condenser
14. Solvent trap(l)
15. Solvent trap(II)
16. Flowmeter

17. Chemical pump

18. Washing bottle

V1-V2: Valve

11-12: Ice bath

TI: Temperature indicator
TC: Temperature controller
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Table 1. Characterization of feedstock

Atmos?herlc Maltenes” Asphal-
residue tenes”
Properties
Flash point('C) 154
Specific gravity(15/4C)  0.9929
Gravity, °API 10.89
Conradson carbon 14.7
residue, wt%
Pour point, C 75
Viscosity, ¢St 4,409@50T
Asphaltenes”, wt% 14.83
Maltenes”, wt% 85.17
Elemental analysis”
C, wi% - 8484 8559 8494
H, wt% 10.49 10.67 8.00
N, wt% 0.37 0.19 1.08
S, wt% 4.30 3.55 5.98
H/C atomic ratio 148 1.50 1.13
V, ppm 150 40 760
Ni, ppm 60 19 290

“'As determined with n-pentane
®¢C, H, N, S analysis normalized to 100%
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Fig. 2. The extraction yield of atmospheric residue(100 g
input) as a function of average flow rate at 210°C,
79 bar.
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Fig. 3. Extraction yield for 100 grams of atmospheric re-

sidue with n-pentane as a function of temperature

at 47 bar.
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sidue with n-pentane as a function of temperature
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Table 2. Density of n-pentane at experimental condition
conducted in extraction of heavy hydrocarbon oil
from atmospheric residues

(Unit : g/cm?®)
Temp.(T)
Prewm 210 230 250

47 02723 01723  0.1309
77 03917 0.2788

81 0.3450
118 0.4354 0.3658

121 0.4050
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Table 3. The asphaltene contents for extracted oil from atmospheric residues with n-pentane at experimental condi-

tions
Conditions 210C 230T 250C
Variable 47 bar 77 bar 118 bar 47 bar 81 bar 121 bar 47 bar 77 bar 118 bar
Asphaltene contents, wt%  1.64 3.16 5.14 0.98 2.92 4.64 0.37 2.11 3.82
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Fig. 10. Extraction yields for 100 grams of atmospheric
residue with n-pentane as a function of density.
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Table 4. Flemental analysis in extracted oil from atoms-
pheric residues

Conditions 210C 230C 250C
Variables \ 77 bar 118 bar 81 bar 121 bar 77 bar 118 bar
V+Ni, ppm 85 110 85 110 55 90

Demetalliza- oo o 4760 5052 4762 7381 57.14
tion, wt%

S, wt% 385 396 384 394 368 383
lfuriza-

Desulfuriza- 10 2 701 1070 837 1442 1093
tion, wt%

“C, H, N, S analysis normalized to 100%
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