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Abstract: Separation of deasphalted oil from atmospheric residue using n—pentane as a solvent was carried out to ob-
tain the valuable heavy hydrocarbon products that can be used lube base oil. After separation experiments, it is shown
that the separation yield of oil from atmospheric residue was dependent on n—pentane density and increased in the criti-
cal region of n—pentane. Also, the metal content of separated oil was much lowered when compared with that of atmo-
spheric residue. However, there’s slight differences in sulfur removal between above two cases.
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Table 1. Characterization of Feedstock

Atmo§pher1c Maltenes® | Asphaltenes ®
residue

Properties

Flash pomt(C) 154

Specific gravity(15/4C) 0.9929

Gravity, "API 10.89

Conradson carbon

residue, wt% 147

Pour point, T 75

Viscosity, cSt 4,409@50°C

Asphaltenes ®, wt% 14.83

Maltenes ®, wt% 8.17

Elemental analysis ®
C, wt% 84.84 85.59 84.94
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 1.48 1.50 113

V, ppm 150 40 760

Ni, ppm 60 19 290

a) As determined with n—pentane
b) C, H, N, S analysis normalized to 100%

o] A=Zd=Z(Milton Roy, M/N : MBI-M32-P051,
flow rate=46 cc/min max. ; M/N : 92049, flow
rate=5 cc/min max.)S ©]&3lgch. FgdxE Lej=
W82 500cce] g Agze] sl FFetdon,
7kdd #ebe ofE 2 A7) (Tescom, M/N : 26—
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Fig. 1. Experimental apparatus.
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15. Flowmeter

16. Heating Tape

17. Thermal Blower

18. Feed Column

19. Immersion Heater

VA : Valve

TD : Temperature Indicator
TC : Temperature Controller

200bar
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Fig. 2. Effects of temperature on the separation
yield at 47bar.
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Table 2. Density of n—Pentane at Experimental Con—
dition Conducted in Extraction of Deas—
phalted Oil from Atmospheric Residues

(Unit : g/cm®)

Temp.
1 170 | 190 | 210 | 230
Pressure
(bar)
47 0.4456 | 0.4187 | 0.2723 | 0.1723
81 — — 0.3976 —
121 — — 0.4376 —




Continuous feeding system< o] 83+

30

28F
T=210C

TYrTrYTYT

26

TTTTYY

24f

Separation yield( %)

22F

zo-llllllllllllll|llllll1Lll]J_l_l'Illl'llllltl_lJ

40 50 60 70 80 90 100 110 120 130

Pressure(bar)
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Table 3. The Asphaltene Contents{wt% ) for Deas—
phalted Oil from Atmospheric Residue with
n-Pentane at Experimental Conditions

Temp.
NSO 0 | 190 | 20 | 230
Pressure
(bar)
47 2.61 1.82 1.01 0.37
81 - — 1.69 -
121 - — 2.31 -
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Table 4. Elemental Analysis in Extracted Oil from
Atmospheric Residue

Conditions | 170°C | 190T 210°C

. 47bar | 47bar | 47bar | 8lbar |121bar
Variables

V+Ni, ppm | 76 63 49 58 72

Demetallization,| o0 o1 | 7000 | 76.67 | 72.38 | 65.71
wt%

S, wt% 346 | 3.39 | 3.24 | 335 | 343

Desulfurization,

19.53 | 21.16 | 24.65 | 22.09 | 20.23
wt%

a) C, H, N, S analysis normalized to 100%

Rap7] bl eledl Biska As ohsRd
ol olo} el

Table 3& AgGAdA ofaBele] Faks ey
ek, Agdeel okaddl gk el 37kt
T7} 252 Zr1gHe RBoja gk o] ¥
Z7b= 2Eab 334l ofaFele)] g S
74A1717] wWEolct.

Aot AR YE HolAaBEQ US FE] £ F
9g e 249l 4RE o84 35 2 3 ¥
o] oo} ek ARt A F vhFe] FiEHe| Sl
vhitle 2 YAz he FEAEL Sulel EA5ts
AR S A5A7 02N Fule] v BASH16]5 oF]
ek ol ek A% A FRANAE FEAA
FARoE FEHEL AR F FAY U8 AR
th =8 Af A Fol FirEe] de S AR
2 thiophene Fej 9] &2 F3} tavt FAAF
o2 = heterocyclic ring2 °]F1 ot £FF 5
PR ZAsHA HA daA] FaAgE] t7]F
wjE5o] olale] X3k FFE vF Bt ohie} £
3} Agtste] AAJuWE e

fd

ke
rlo

&

=2

2

ofN

]
.

A

o] 71 o] R ol £l ¥ FF AAE
<V, Nig] w3z, 3482 C, H N
%z A F F AAEE epoin

Table 4% ¥2led § 2548 % #42e] I
< vellgict. Table 404 B npsh zho] £e].dl
F FENEL 63~T6Wt%E ¥ AAEE Mol
ok, FAHEL 19~24wt% 2 AAEo] Yt ol
g F FEAELE ofxdulel, F4E-2 Sl oy

43 A4 A 35, 1993

5.4 299 F44

ol

¥ 2A) Aol AR A e 2F 3
groz olamd, 57 2 o9 o)
2 ol A G golaEed Pl
A2 F ol2ade AR BU(HA+o)HRE

22j37] dFoleh.
.2 2

® A7olAE 49 AR RE PolrEed
$jsi7] fjste] 47har, 230CHA L% % Y
Qi dfetel 2Alelele w@ BOUY F yele
% ojaBd, 74 9 LS B

L 2590 volx) el ee ahdol ¥3 257t
Be4E %, 409 UE F7hol vt Frkskn disk.
ol W 7k Ak Solsh 4t A F AL &
Eahe] A5ee A FeleEe 450 B

T o

ue

— &
B
ofN
S
ok
o
f
o
Kl
o
0
b rlo

1. B. Schuetze and H. Hoffman, Hydrocarbon Pro-
cessing, 65, 75 (1984).

2. °]57], o] A, Ao} &, 9, 68 (1992).

3. JIIEAEY, FIANZYV=R) T, 43
(1985).

4. J. A. Gearhart and L. Garwin, The Oil and Gas
Journal, 74, 63 (1976).

5. Wldd, o]Zul, skehEdx 714, 8, 68 (1990).

6. M. Hasan, M.N. Siddiqui, and M. Arab, Fuel, 67,
1131 (1988).

7. M. E. Paulaitis, V. J. Krukonis, and R.C. Reid,
Rev. Chem. Eng., 1, 179 (1983).

8. J. Long and Y. Fan, Acta Petrolei Sinica(Petro-
leum Processing section), 5, 1 (1989).

9. K. E. Starling, “Fluid thermodynamic properties



10.

11

12.

Continuous feeding system& o]-4-3

for light petroleum systems”, Gulf Publishing
Co., Houston, Texas, USA(1973).

Bald, 71235, 243, F9Y, T4, MiAF
g, 2, 68 (1993).

J. Hwang, Ph. D. Dissertation, University of
Utah, UT, USA (1992).

M. A. McHugh and V. J. Krukonis,
Supercritical Fluid Extraction”, Butterworth
Publishers, Stoneham, MA, USA (1986).

&“

2] 521

2
O
2,

o

54

Af2iE golrgEed

13. R. E. Leonard, U.S. Pat. 4, 290, 830 (1981).

14. J. G. Speight and S.E. Moschopedis, Am. Chem.
Soc. Div. Pet. Chem., 24, 910 (1979).

15. J. G. Speight, “The Chemistry and Technology
of Petroleum”, Marcel Dekker, Inc., N.Y., USA
(1980).

16. P. W. Tamm, H. F. Harnsberger, and A. G.
Bridge, Ind. Chem. Process Des. Dev., 20, 262
(1981).

J. of Korean Ind. & Eng. Chemistry, Vol.4, No.3, 1993



