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PETROLEUM TREATING PROCESS INVOLVING
SOLVENT DEASPHALTING AND PROPANE
FRACTIONATION

Howard H. Gross, Pleasantville, and Robert L. Murphey,
Poughleepsie, MN.Y., and Marshall R, McClure, Jr.,
Port Arthur, Tex., assignors to Texaco Ing., a corpora-
tion of Delaware

Filed Feb. 2, 1959, Ser. No. 750,590
5 Claims. (Cl 208—309)

This invention relates to the treatment of petroleum
fractions. More particularly, this invention relates to
the treatment of high boiling and/or high miolecular
weight petroleum fractions. Still more particularly, this
invention relates to an improved method of fractionating
petroleum fractions such as a topped crude or long re-
siduum.

1o the manufacture of lubricating oils, asphalt, gaso-
line and the like from crude oil it is customary to sepa-
rate a crude oil into various fractions by distillation, such
ag a gasoline fraction, a kerosene fraction, a diesel oil
fraction, and lube oil and gas 6il fractions, etc. Follow-
ing the fractional distillation operation the lubricating oil
fraction is usually dewaxed and solvent refined with the
eventual recovery of a lubricating oil fraction having
improved properties as 4 lubricating oil. The gas oil
fraction is usually catalytically cracked with the resultant
production of gasoline.

The residuum from the fractional distillation operation
is usually solvent deasphalted for the recovery of asphalt
and deasphalted oil which may be catalytically cracked
or otherwise treated for the production of valuable pe-
troleum products therefrom.

It is an object of this inventicn to provide an improved
petroleumn treating process.

Another object of this invention is to provide an im-
proved method for the recovery of lubricating oil stocks
and the like from petroleum residua, such as a long re-
siduum.

Still another object of this invention is to provide a
method for the recovery of lubricating oil stocks from a
petroleum residuum.

Yet another object of this invention is to provide a
method for the production of lubricating oil stocks at an
improved yield and which are more responsive to im-
provement by solvent refining, such as furfural solvent
refining.

How these and other objects of this invention are ac-
complished will become apparent in the light of the ac-
companying disclosure made with reference to the accom-
panying drawings wherein FIG. 1 graphically illustrates
the compositions of various fractions of a petroleum re-
siduum which are produced in accordance with the
practice of this invention and wherein FIG. 2 schemati-
cally illustrates various emboediments of the practice of
this invention applicable to the treatment of a petroleum
residuum and to the recovery of lubricating oil stocks
therefrom. In at least one embodiment of the practice
of this invention at least one of the foregoing objects
will be accemplished.

In accordance with the practice of this invention a
petroleum fraction such as a residuum is solvent deas-
phalted. The resulting deasphalted oil is then subjected
to propane fractionation to yield a first propane fraction-
ated oil and a first bottoms fraction.. The first bottoms
fraction is then subjected to a second propane fractiona-
tion operation under conditions relatively less severe
than the aforesaid first propane fractionation operation
to yield a second propane fractionated oil and a second
bottoms fraction. The first propane fracticnated oil and
the second propane fractionated oil are advantageously
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separately tecovered and treated for the production of
lubricating oils therefrom.

In the practice of this invention the solvent deasphalt-
ing operation is carried out under conventional condi-
tions of temperature and pressure employing a conven-
tional deasphalting solvent. A suitable deasphalting sol-
vent is a liquefied, normally gaseous hydrocarbon such
as a hydrocarbon in the range Cp-Cs. Particularly
suitable as a deasphalting solvent is a liquefied Cy hydro-
carbon such as isobutane or n-butane or mixtures thereof.

In the propane fractiontionaticn operations liquefied
propane is employed. In the first propane fractionation
operation reiatively severe conditions are employed, i.e.,
the first propane fractionation operation is carried out at
a relatively high temperature such as a temperature at
or about the critical temperature of propane (206° F.).
Generally a  temperature in the range 2-40 degrees
Fahrenheit below the critical temperature of propane is
eniployed in the first propane- fractionation operation.
Sufficient pressure is employed so as to maintain the pro-
pane in the liquid state. In the first propane fractiona-
tion the solvent to feed (deasphalied oil) dosage is in the
range 4-12 parts by vol. liquid propane to a part by
vol. of feed.
~ The second propane fractionation operation is carried
‘out under conditions relatively less severe than those em-
ployed in the first propane fractionation. In the second
propane fractionation operation the bottoms fraction re-
jected or precipitated from the deasphalted oil in the first
prepane fractionation operation is subjected to propane
fractionation usually at a temperature in the range 5-60
degrees Fahrenheit below the temperature employed in
the first propane fractionation operation. Like the first
propane fractionation operation the pressure employed
is at least sufficient to maintain the propane in the ligquid
state and the solvent to charge oil ratio is in the range
2-12:1 by volume.

As a result of these propane fractionation operations
there is recovered from the first propane fractionation
step a deasphaited, propane fractionated oil having a
relatively low molecular weight. This oil is responsive
to treatment in a solvent refining operation, such as in a
furfural solvent refining operation, including a solvent
dewaxing operation, for production of a lubricating oil.
From the second propane fractionation operation there
is recovered a deasphalted, propane fractionated oil hav-
ing a relatively high molecular weight, as compared with
the aforesaid solvent deasphalted, propane fractionated
oil recovered from the first propane fractionation opera-
tion. The solvent deasphalted, propane fractionated oil
recovered from the second propane fractionation is also
particularly useful and suitable as feed stock for the pro-
duction of relatively heavy lubricating oils.

Referring now to the drawings, particularly FIG. 1
thereof, there is schematically illustrated therein the
composition and properties of a peiroleum fraction, such
as a long residuum, suitable for treatment in accordance
with the practice of this invention. As illusirated in
FIG. 1 points GMNP define the composition and prop-
erties of a long residuum. When a petroleum fraction
having a composition defined within the area MNOP is
subjected to solvent deasphalting by contact with liquid
isobutane there is recovered therefrom a deasphalted oil
having a composition represented by the combined areas
D, C and B and an asphaltic bottoms fraction having a
composition represented by the area A, the charge to the
solvent deasphalting operation being separated along
line 1-—1. )

" The resulting deasphalted oil represented by the com-
position B4+C--D is then subjected to propane fractiona-
tion under relatively severe conditions, e.g., at a tempera-
ture in the range 190-205° F., an 8:1 solvent to charge
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ratio. From this first propane fractionation operation
there is recovered a resulting propane fractionated oil
having a composition represented by the area‘B, the
charge to the propane fractionation operation being sep-
arated along line 2—2. The resulting bottoms ﬁract}on
recovered from the aforesaid first propane fractionation
will have a composition represented by the areas C-|~1?.

This bottoms fraction having a composition C-4-D is
then charged to a second propane fractionation carried
out under relatively less severe conditions than said first
propane fractionation, such as a temperature in the range
5-30 degrees Fahrenheit below the temperature employed
in the first propane fractionation operation. As a resu}t
of the second propane fractionation operation there is
recovered overhecad a second propane fractionated oil
having a composition represented by the area C ar'lc} a
second propane bottoms fraction having a composition
represented by the area D, the separation of thq charge
to the second propane fractionation operation being car-
ried out along the line 3—3.

In view of the foregoing separations a long residuum
treated in accordance with the practice of this invention
will yield a deasphalted, propane fractionated oil in an
amount and having a composition indicated by the areas
B--C and asphaltic bottoms fractions in an amount and
having a composition represented by the areas D--A4.
When the second propane fractionation bottoms fraction
represented by the area D is returned to the solvent
deasphalting operation the separation effected in the sol-
vent deasphalting operation will be modified to the extent
that the separation will be carried out along the line
44,

Referring now to FIG. 2 of the drawings which sche-
matically illustrates various embodiments in accordance
with the practice of this invention a topped crude or long
residuum having an initial boiling point at atmospheric
pressure in the range 450-900° F. is introduced via line
10 into solvent deasphalting unit 11 wherein it is sub-
jected to liquid-liquid contact with a liquefied, normally
gaseous hydrocarbon such as n-butane or isobutane or a
mixture thereof. As a result of this contacting which
is carried out at a temperature approaching the critical
temperature of the liquefied normally gaseous hydro-
carbon employed as the deasphalting solvent, such as a
temperature in the range 5-60 degrees Fahrenheit below
the critical temperature of the deasphalting solvent em-
ployed, the solvent to charge ratio being in the range 4—
12:1, there is recovered from solvent ‘deasphalting unit
11 via line 12 a mixture of deasphalted oil and deasphalt-
ing solvent. The deasphalted oil-solvent mixture is in-
troduced via line 12 into solvent-oil separator 14 for
the recovery and separation of deasphalting solvent and
deasphalted oil. From solvent-oil separator 14 there may
be recovered via line 15 deasphalted oil in a sunitable
amount for charging to a catalytic cracking unit. De-
asphalting solvent such as isobutane or n-butane or mix-
tures thereof is recovered from separator 14 via line 16.
Deasphalted oil is recovered from solvent-oil separator
14 via line 8. The deasphalted oil recovered from line
18 from solvent-oil separator 14 may advantageously
still have admixed therewith some of the deasphalting
solvent in a minor amount, such as an amount in the
range 5-35% by vol.

The resulting deasphalted oil recovered from solvent-
oil separator 14 via line 18 is then introduced into first
propane fractionator 19 wherein it is subjected to liquid-
liquid contact with liquefied propane under relatively
severe conditions of temperature and solvent dosage, such
as a temperature in the range 190-205° F. and a solvent
to charge oil volume dosage in the range 6-12:1. From
first propane fractionator 19 there is recovered overhead
via line- 20 -a solvent deasphalted, propane fractionated
oil having a relatively low molecular weight and particu-
larly suitable as a charge stock for the manufacture of
lubricating oil. As indicated in the drawing, liquid pro-
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pane employed in first propane fractionator 19 is intro-
duced into the lower portion thereof via line 21.

There is recovered from the lower end of first propane
fractionator 19 via line 22 a first bottoms fraction which
is then introduced into second propane fractionator 24
wherein it is contacted with liquid propane introduced
thereinto via line 25 under propane fractionation condi-
tions relatively less severe than those employed in the
aforesaid first propane fractionation operation, such as a
temperature in the range 5-40 degrees Fahrenheit below
the propame fractionation temperature employed in the
first propane fractionation operation and a sclvent to
charge oil volume dosage in the range 2-12:1.

There is recovered from the second propane fraction-
ator 24 via line 26 a solvent deasphalted propane frac-
tionated oil particularly suitable for the manufacture of
high molecular weight, viscous, heavy lubricating  oils.
A portion of the second bottoms fraction recovered from
the lower end of second propane fractionator 24 via line
27 is desirably returned to second propane fractionator
24 via lines 28 and 22. That portion of the second
bottoms fraction thus returned to the second propane
fractionator serves to improve the separation effected be-
tween the propane fractionated oil and the relatively less
desirable bottoms within second propane fractionator 24.

To further improve the separation effected within sec-
ond propane fractionator 24 there is advantageously in-
troduced thereinto via lines 29, 28 and 22 asphaltic bot-
toms recovered from solvent deasphalting unit 11 via line
30. If desired, a portion of the asphaltic bottoms re-
moved from solvent deasphalting unit 11 via line 30 may
be returned or recycled thereto via lines 29, 31, 27, 32
and 190 to improve the solvent deasphalting operation car-
ried out within solvent deasphalting unit 11 and to in-
crease the yield of deasphaited oil tecovered therefrom
via-line 12.

Further in accordance with yet another embodiment of
the practice of this invention the petroleum fraction or
long residuum supplied as charge stock via line 10 to
solvent deasphalting unit 11 is also supplied as charge
stock to first propane fractionator 19 via line 34. This
supply as charge stock of the petroleum residuum via
line 36 to first propane fractionator 19 together with the
recycle of the second bottoms recovered from second
propane fractionator 24 via line 27 back to solvent de-
asph'alting unit 11 via lines 32 and 19 should result in
maximum yield of deasphalted oil suitable as charge
stock for catalytic cracking and recovered via line 15
from solvent-oil separator 14, as well as a minimum yield
of asphalt bottoms recovered from solvent deasphalting
u_m't 11 via line 30 for a given carbon residue specifica-
tion as a charge stock to a fluid catalytic cracking unit.

As will be apparent to those skilled in the art in the
light of the foregoing disclosure many modifications,
alterations and changes may be made in the practice of
tﬁis in;fention without departing from the spirit or scope
thereof.

We claim:

1. A petroleum treating operation which comprises
solvent deasphalting a petroleum residuum employing a
liquefied C, hydrocarbon as the deasphalting solvent,
subjecting the resulting deasphalted petroleum residuum
to a first propane fractionation operation to separate
therefrom a first oil fraction and a first bottoms fraction,
subjecting said first bottoms fraction to a second propane
fractionation operation to separate therefrom a second
oil fraction and a second bottoms fraction, said first pro-
pane fractionation operation being carried out under con-
ditions more severe than said second propane fractiona-
tion operation including a temperature within the range
of 5 to 60° F. above said second propane fractionation
operation, and passing said second bottoms fraction to
the solvent deasphalting operation.

2. A method in accordance with claim 1 wherein said
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first stage propane fractiomation is carried out in the
presence of a deasphalting solvent.
3. A method in accordance with claim 1 wherein said

References Cited in the file of this patent
UNITED STATES PATENTS

deasphalting solvent is isobutane. 1,988,713 Bray e e Jan. 22, 1935
4. A method in accordance with claim 1 wherein said 5 2,086,487 Bahlke et al. oo OJ uly 6, %927
deasphalting sclvent is n-butane. 2,527,404  De Vault oo ct. 24, 1950

5. A method in accordance with claim 1 wherein an
amount of said petroleum residuum is subjected to said

first propane fractionation operation together with said 422471

deasphalted oil.

2,538,220 Willauer - Jan. 16, 1951

FOREIGN PATENTS

Great Britain -2 Jan. 7, 1935



