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1. 
This invention relates to the propane frac 

tionation of lubricating oil stocks. In one aspect 
it relates to a process for the propane fractiona 
tion of asphalt-containing lubricating oil Stocks. 
In another aspect it relates to a method for the 
propane fractionation of asphalt-containing 
lubricating oil stocks wherein the process is one 
of continuous operation and without plugging 
of the fractionating column with solid or semi 
solid asphaltic material. * -. . . " 

The asphalt content of a crude oil may be de 
fined as the per cent of residue from the vacuum 
distillation of a crude oil having a maximum 
A. S. T. M. D234-36 penetration of 100 at 77 F. 

. Some asphalt-containing crude oil stocks con 
tain as little as 2 percent by weight or even less 
asphalt. Many asphaltic crude oils, such as 
California crudes, contain from 12 per cent to 
65 per cent asphalt, and Wyoming and Arkansas 
crude oils contain about 30 per cent asphalt. It 
will be obvious that crude oils which contain this 
relatively high percentage of asphalt will pro 
duce reduced crude oil stocks containing much 
higher percentages of asphalt. The reduction 
of crude oils, of course, consists in the removal 
of dissolved hydrocarbon gases, gaSoline, kero 
sene and distillate fractions, leaving as a residue 
the lubricating constituents with or Without 
asphaltic constituents. 
The high asphalt content crude oil stocks 

must be treated for removal of the asphalt con 
tent before attempting separation of the lubri 
cating oil constituents by fractionation with 
propane. Even some low asphalt content crude 
oil stocks are not amenable to propane frac 
tionation because of deposition of asphaltic ima 
terials in the propane fractionation column. 
Thus a crude oil stock containing any amount 
of asphaltic material may need to be treated 
prior to fractionation with propane in order to 
prevent plugging of the fractionating column 
with asphalt. 
An object of this invention is to provide a con 

tinuous process for the fractionation of lubricat 
ing oil stocks With liquid propane. 
Another object of this invention is to provide 

a process for the fractionation of asphaltic-con 
taining lubricating oil stocks wherein asphaltic 
material is not deposited in a propane frac 
tionating column. 

Still another object of my invention is to pro 
vide a combination process for the removal of 
asphaltic material from asphalt-containing 
crude lubricating oil stocks and the subsequent 
separation of lubricating oil fractions with liquid 
p'Opane, - 

O 

5 

20 

25 

35 

40 

4.5 

55 

(C. 196-14.46) 
2 

Still other objects and advantages of my proc 
ess will be obvious to those skilled in the art 
upon reading the following description which, 
taken with the attached drawing, forms a part 
of this specification. 
The drawing represents diagrammatically one 

form of apparatus in which to practice the proc 
eSS of my invention. 

The Separation of liquid asphaltic materials 
froin petroleum oils and more particularly from 
reduced Crude oils by means of single-stage ex 
traction with propane is old in the art. Such 
Operations are usually carried out at moderate 
temperatures in the range of about 70° to 160°F. 
in the case of Mid-Continent residua, to yield 
asphaltic fractions of varying amounts depend 
ing on asphaltene content, temperature and 
propane/oil ratio employed. In addition to this 
conventional de-asphalting type of operation, it 
has been recognized for many years that a frac 
tionating effect can be realized in the case of 
propane-oil mixtures subjected to temperatures 
in the region of 140° F. up to the critical tem 
perature of propane. This fractionation effect 
is a direct result of the unique properties of 
propane-oil Systems wherein high molecular 
Weight components of the oil and the most aro 
natic are rejected from solution with increasing 
temperature. Thus in countercurrent towers 
using a stripping section and a temperature 
differential in the rectifying section, an effect 
equivalent to distillation and solvent extraction 
may be achieved. However, due to difficulties 
imposed by operating in close proximity to the 
critical temperature of propane, commercial 
exploitation of this principle in the production 
of the relatively light S. A. E. 30 to 50 grades of 
oil Was unknown until comparatively recent 
times. 
Ina Smuch as the fractionation of residual 

Stocks into close-cut fractions in the SAE 30 to 
50 grades has certain obvious technical and com 
mercial advantages, extensive investigation of 
this type of separation has disclosed problems 
not hitherto reported in the prior art. The most 
troublesome problem is that presented by the 
Separation of an asphaltic phase in the counter 
current tower which renders the process inoper 
ative in the case of high-asphalt stocks and in 
many representative low-asphalt mid-continent 
residual stocks. In the propane fractionation of 
three well-known and representative reduced 
crudes from widely separated Oklahoma fields, 
two were found to be unsuitable to this type of 
fractionation because of deposition of solid 
asphaltic plugs in the column. In general, each 
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In the operation of my process, an asphalt 

containing reduced crude lubricating oil stock 
from a source not shown enters the system 
through the line 26 and is heated in heat ex 
changer 3. This heated oil then passes on 
hrough the line 27 to the mixer 5. Liquid pro 
pane, either recycled propane as Subsequently 
produced, or fresh propane, or a mixture of the 
two, is passed through the line 2 and through 
the heat exchanger 3 in which the charge propane 
is heated. The heated propane from the ex 
changer 3 is conducted through the pipe 4 to 
the mixer 5. This mixer 5 is intended to mix 
thoroughly and completely the propane from line 
A and the asphalt-containing oil stock from line 
2, and to discharge the mixture into the settler 
6. This mixer 5, as mentioned before, may be any 
type of mixer Suitable for mixing such materials. 
The mixer may be installed and operated in such 
a manner as to discharge the mixture into the 
settler tank 6, or the mixer 5 may be installed 
within the settler tank 6, if desired. According to 
my process, I mix one volume of asphalt-contain 
ing crude oil stock with from 2-10 volumes of pro 
pane at a temperature between about 75° F. and 
160° F. The pressure maintained in this tank 
is, of course, sufficiently high to make certain 
that the propane is a liquid under the tempera 
ture conditions mentioned. This pressure may 
be from about 580 lbs. to 650 p.s. i. g. Under 
these operating conditions, an asphaltic oil Set 
tles to the bottom of the vessel 6, While the upper 
propane layer 4 contains the desired lubricat 
ing oily constituents, along with undesired oily 
constituentS. The asphaltic constituents, how 
ever, are well Segregated in the asphaltic layer 
43. The liquid asphalt-containing layer 42 is 
continuously withdrawn through the line 28 to 
Such disposal as desired. This disposal may in 
clude a propane separation apparatus in which 
propane dissolved in the aSphaltic material is 
Separated by flashing or by distillation, condensed 
and recycled into the system. Propane from this 
Source for recycling may be introduced into the 
System from pipe A for passage through the mixer 
5, or may be introduced into the system through 
the line 20 for passage through pipes i9 or 8 
into the fractionation vessel 5. 
The propane-oil phase 4 f is removed from the 

Settler 6 through the line 7 and is conducted to 
the heating coil 8. Heated material from coil 8 
is passed through line ( into about a mid-point 
of the settler . . In heating coil 8, the propane 
oil Solution is heated to a temperature of from 
205-225 F. At this relatively high temperature, 
nost of the lubricating oil Stock is thrown out of 
solution in propane and separates as a separate 
phase. This phase, which is Specifically heavier 
than the propane phase, settles to the bottom of 
the vessel and accumulates therein as a liquid 
phase, identified by reference numeral 44. This 
liquid phase is accordingly an oily phase contain 
ing only a relatively Small amount of dissolved 
propane, i.e., from 0.2-0.6 volume of propane per 
volume of oil. Under the conditions maintained 
in the Separator A, the lighter and upper pro 
pane phase containing a Small amount of paraf 
finic oil in solution is identified by reference nu 
meral 43. Under the conditions maintained in 
the separator , the propane phase 43 contains 
about 0.5 per cent of lubricating oil constituents 
by volume. 
The propane containing dissolved oil removed 

from the top of the asphalt settler 6 contains 
from about 5 to 6 volumes of propane per volume 
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6 
of oil aid, of course, material of this compositiori 
is the charge to the settler ff. 
The propane-rich phase 43 from Separator 

is removed from this vessel through the overhead 
life to the heat eXchanger 3, in which the pro 
paine product is cooled. The cooled propane Solu 
tion containing the small amount of oil is passed 
on through the pipe i and is introduced into 
the fractionator 5 through the side inlet pipe 9. 
The oil-rich phase accumulating in the bottom 
of the separator vessel is removed through the 
pipe 2 and cooled in the exchanger 3. The 
cooled oil is passed on through pipe f4 and intro 
duced into the fractionator vessel 5 at about a 
mid-point vertically. The phases are separated 
in separator , prior to introduction into frac 
tionator 5 in order to maintain a proper pro 
pane to oil ratio at the different points in the 
fractionator column. An oil-rich phase 46 is 
maintained in the bottom of this fractionator 
vessel 5, while a propane-rich phase is main 
tained as an upper layer 45. This upper propane 
layer A5 contains the paraffinic and more desir 
able lubricating oil constituents which are stripped 
from the oil phase 46 by propane introduced 
through line 9. In the vessel 5 and connect 
ed to the end of line 9 is a distributor ring or 
other means for providing a large surface of con 
tact between the introduced propane and the 
oil phase 46. Some oily material of course is 
dissolved from the oil introduced through line 4 
as the oil settles in countercurrent relation to 
the upward-rising propane. Reference numeral 
47 is intended to indicate the liquid-liquid inter 
face between the upper propane-rich layer 45, 
and the bottom oil-rich layer 46. The section 
of the vessel below the inlet A may be termed 
the stripping Section, while the section of the 
Wessel above inlet 4 may be termed the frac 
tionating Zone. The propane containing the small 
amount of dissolved oil introduced into the vessel 
5 through line 9 is introduced at such a tem 

perature that the Section of the fractionator be 
low the interface 4 may be maintained at a tem 
perature between the limits of about 140° and 
180° F. The charge oil introduced into the frac 
tionator through pipe El is introduced at Such a 
temperature that at its point of addition the con 
tents of the tower are maintained at a tempera 
ture between limits of 160 and 190 F. Means for 
heating the top of the vessel to a still higher tem 
perature is represented by a heating coil 5 posi 
tioned in the top of the tower. A heat exchange 
material is passed through the coil 5 at such 
a temperature and in Such an amount as to main 
tain a temperature in the top of the fractionator 
between the limits of 175 and 200 F. The pres 
sure in fractionator of 5 is usually about 580-650 
p. S. i. At higher tenperatures the more naph 
thenic and aromatic, and the higher molecular 
weight paraffinic constituents are precipitated 
from Solution in propane. Thus by naintaining 
the propane solution at the upper outlet end of 
the fractionator at a desired temperature, the pro 
pane solution will contain desired lubricating oil 
constituents. The propane-oil product leaving 
vessel 5 through line 22 is conducted into frac 
tionator vessel 23. In the fractionator 23 sufi 
cient reboil heat is supplied through the reboiler 
25 to separate the propane from the lubricating 
oil constituents at a lower pressure than that in 
fractionator 5. The lubricating oil constituents 
are accordingly removed from the bottom of the 
fractionator through the line 24 for such subse 
quent treatment or disposal as desired. The Wa 
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porous propane is removed through the overhead 
vapor line 29, is condensed in condenser 30, and 
the condensate passed through line 3 into line 
2 as recycled propane. New or fresh propane, 
needed for make-up purposes or for charging the 
propane-to-oil ratio in the System, may be at 
least in part added through line . Additional 
propane for make-up purposes and especially as 
required for direct use in the fractionator 5 is 
introduced through the line 2 for addition to the 
propane passing from line 7 into the line 9. 
If desired, the propane from line 7 may be in 
troduced into the fractionator 5 in the fraction 
ating section through the inlet pipe 8 in place 
of through line 9 into the Stripper Section. If 
desired, the propane from line may be intro 
duced into the fractionator through lines 8 and 
f 9. Ordinary pressure in the asphalt settler 6 
may be somewhat higher than in Subsequent ap 
paratus along the route of travel of the propane 
Solution, but only sufficiently higher as to cause 
the material to fioW without the use of pumps 
from the settler 6 through the coil 8, settler , 
and into and out of the fractionator 5. 
An overall propane-to-oil ratio is maintained 

between the limits of 6:1 to 14:1. 

Eacample 

In one embodiment of the present invention, a 
Mid-Continent residuum is treated according to 
the process hereinabove described. Liquid pro 
pane is passed through line 2 and heated in ex 
changer 3 to a temperature of about 130° F. and 
passed through line 4 to mixer 5. The crude oil 
stock residuum is passed from line 26 into ex 
changer 3 in which it is heated to about 130 F. 
This heated oil is then paSSed through pipe 2 
to mixer 5 in which the propane and residuum 
are thoroughly mixed. The mixture is injected 
into the settler 6. Approximately 10 per cent by 
volume settles to the bottom as layer 42. This 
phase, which is quite fluid and non-fouling in na 
ture, contains approximately equal volumes of 
propane and oil under conditions of temperature 
mentioned, and under a pressure of 580-650 
p. S. i. g. The asphaltic phase is continuously 
withdrawn for recovery of propane and asphalt. 
The upper propane-oil phase which contains about 
One volume of oil dissolved in about 5.5 Volunes of 
propane is continuously removed from the settler, 
is heated to 210-220 F. in heating coil 8, and is 
then introduced into the propane Separator 
in which stratification into an oil-rich bottom lay 
er and a propane-rich Upper layer occurs. The 
oil-rich phase contains from .2 to .6 volume of 
propane per Volume of oil, While the propane 
phase contains only a Very Small amount of oil, 
usually less than 0.50 per cent by volume. The 
propanelayer is withdrawn from Separator and 
is cooled in exchanger 3 to 175 F. and is intro 
duced through line 9 into a lower portion of the 
fractionator 5. The oil phase from the 
separator it is cooled in exchanger f3 to 
180° F. and is introduced into the fractionator. 
5 at about a mid-point. The interface be 

tween the oil phase and the propane phase 
in the fractionator is maintained at about a rela 
tive position indicated in the drawing. To pro 
duce an overhead oil of 78 to 82 S. U. S. Viscosity 
at 210 F., the fractionator is operated under 
the following conditions: top lower temperature, 
195° F.; feed plate temperature180°. F.; and bot 
tom temperature, 175° F. An overal propane-to 
oil ratio of 8:1 is maintained, and the pressure 
is held constant for the entire system at 640 
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p. S. i. g. When a pressure of 640 lbs. is main 
tained in the fractionator 5, pressures at up 
stream points are slightly higher to overcome re 
Sistance of fluid flow. The overall propane-to-oil 
ratio mentioned takes into consideration the pro 
pane contained in the oil feed entering at the feed 
plate, as Well as makeup propane from line 20, 
and the propane from the top of the separator . 

If it is desired to operate the fractionator 5 at 
a slightly lower pressure, slightly lower tempera 
tures in the column may be used. However, suf 
ficient preSSure must be used at all times to main 
tain the entire contents of the fractionator in the 
liquid or dense phase. 
In Conventional processes involving propane de 

asphalting and propane fractionation, propane is 
Separated from the asphalt-free propane-oil solu 
tion by distiliation. Such an operation involved 
the use of a fractionator, pumps, reboil heat, and 

The use of Such 
apparatus in a high pressure system is, of course, 
expensive to construct and operation costs are 
high. In my process, I heat the alphait-free pro 
pane-Oil Solution from the propane separation 
temperature to a temperature between approxi 
mately 205 and 225 F., at which temperature 
the oil is nearly insoluble in propane. Thus, physi 
cal Separation between the oil and propane is easi 
ly accomplished since there is a considerable 
Spread in Specific gravity of these two materials. 
While Some cost is involved in heating the oil 
propane mixture to this temperature, the actual 
cost of this operation is minimized since the pro 
pane Solution and charge oil to the fractionator 
have to be heated to 175° to 180° F. for efficient 
fractionation and the production of a desired 
grade of oil. Thus, the net cost of effecting the 
phase Separation between the oil and propane 
in the Separators is of heating from 175° 
180° F. to 205-225° F. In actual practice, even 
this amount of heating is not a direct cost item 
Since propane feed to the mixer 5 is heat ex 
changed with the propane phase from the sepa 
rator f, and the oil phase from the Separator 
is likewise heat eXchanged with the incoming 
crude residuum. Thus, my System may be oper 
ated for considerably leSS COSt than a conven 
tional System, as mentioned above, involving sepa 
ration of the propane from the Oil by distiilation 
methods prior to the oil fractionation step. 
My process is not limited to any particular 

type of reduced Crude lubricating oil charge stock. 
De-aSphalting conditions will, of course, vary 
With the type of charge oil involved. The ten 
perature to be maintained in the phase separator 

will, of course, be dependent upon the extent 
of separation of the oil from the propane desired, 
and likewise, the temperatures and temperature 
differentials to be maintained in the fractionator 
25 will be dependent upon the grade of oil de 
sired to be taken overhead. The recovery of the 
propane from the de-asphalted oil and its reuse 
in the Subsequent propane fractionation step will 
be Operative regardness of the relative volumes of 
propane and oil required in the asphalt removal 
Step within the stated limits. 
The oil phase containing some propane in so 

lution issuing from the fractionator 5 through 
the line 2 may be conducted to a second oil 
fractionation step similar to that carried out in 
fractionator 5, but for the production of a higher 
viscosity grade of oil. If desired, of course, the 
oil phase from pipe 2 may be passed to a flash 
Separator or a still for Separation of the propane 
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and oil. The propane thus separated may be com 
bined with the propane from the fractionator 23 
for recycling into the asphalt settler 6. Like 
wise, a portion of this recycle propane may be in 
troduced through line 20 along with makeup 
propane as needed. Additional propane to the 
system may be introduced through line 20 directly 
to the fractionator 5 or through line directly 
to the asphalt settler 6, or into both the fraction 
ator 5 and the settler 6. 

Materials of construction may be selected from 
among those commercially available. Special 
corrosion resistant materials need not ordinarily 
be used since in the treatment of such oils cor 
rosion problems are small. However, the appa 
ratus of such a system will need to be construct 
ed to withstand safely pressures of operation as 
hereinabove described. Such auxiliary apparatus 
as pumps, valves, temperature and pressure in 
dicating and recording devices, are not shown in 
the drawing, nor described in the Specification, 
for purposes of simplicity. Likewise, pressure and 
temperature controllers or flow controller appa 
ratus are not shown. The installation and use 
of such auxiliary apparatus is well understood by 
those skilled in the art. 
The above-described flow system and operating 

conditions are given for illustrative purposes and 
should not be regarded as limiting the invention, 
the scope of which is set forth in the following 
claim.S. 
Having described my invention, I claim: 
1. A process for the fractionation of asphalt 

containing lubricating oil stocks comprising main 
taining a body of propane rich in dissolved oil 
in a first treating zone and a body of asphaltic 
material containing dissolved propane below Said 
body of propane rich in dissolved oil in Said Zone, 
said bodies meeting at a common interface, in 
troducing propane and said asphalt-containing 
lubricating oil stock into said Zone, removing Said 
asphaltic material containing dissolved propane 
from said zone; maintaining a body of propane 
lean in dissolved oil in a second Zone at a tempera 
ture above that maintained in said first Zone and a 
body of an oil-rich phase containing propane be 
low said body of propane lean in dissolved oil in 
said second zone at said temperature, Said bodies 
in said second zone meeting at a common inter 
face, removing propane rich in dissolved oil from 
said first zone, and heating this latter removed 
material and introducing Same into Said Second 
zone; maintaining a body of propane containing 
dissolved oil in a third Zone and a body of an oil 
rich phase below said body of propane containing 
dissolved oil in said third Zone at a temperature 
below said temperature maintained in Said Sec 
ond zone, said bodies in said third Zone meeting 
at a common interface, removing propane lean 
in dissolved oil from Said second ZOne, cooling 
this latter removed material and introducing this 
removed and cooled material into Said third Zone 
at a point near Said interface, removing oil-rich 
phase from said Second Zone and cooling this 
latter removed material and introducing this 
cooled material into the body of propane con 
taining dissolved oil in Said third Zone at a point 
above the point of introduction of Said propane 
lean in dissolved oil, removing oil-rich phase and 
propane containing dissolved oil from Said third 
zone, and recovering oil from this latter removed 
oil-rich phase and oil from this latter propane 
containing dissolved oil as products of the process. 

2. A process for the fractionation of asphalt 
containing lubricating oil stocks comprising 78 
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maintaining a body of propane rich in dissolved 
oil in a first treating Zone and a body of asphaltic 
material containing dissolved propane below Said 
body of propane rich in dissolved oil in said Zone, 
said bodies meeting at a common interface, intro 
ducing propane and said asphalt-containing lu 
bricating oil stock into said Zone, removing said 
asphaltic material containing dissolved propane 
from said Zone; maintaining a body of propane 
lean in dissolved oil in a Second Zone and a body 
of an oil-rich phase containing propane below 
said body of propane lean in dissolved oil in said 
second zone, said bodies in said second Zone meet 
ing at a common interface, removing propane 
rich in dissolved oil from said first zone, and in 
troducing same into said second Zone; maintain 
ing a body of propane containing dissolved oil in 
a third Zone and a body of an oil-rich phase be 
low said body of propane containing dissolved 
oil in said third Zone, said bodies in Said third 
zone meeting at a common interface, removing 
propane lean in dissolved oil from Said Second 
zone, and introducing this removed material into 
said third Zone at a point near Said interface, 
removing oil-rich phase from said Second ZOne 
and introducing this material into the body of 
propane containing dissolved oil in Said third 
zone at a point above the point of introduction 
of said propane lean in dissolved oil, removing 
oil-rich phase and propane cotaining dissolved cil 
from said third Zone, and recovering oil from this 
latter removed oil-rich phase and oil from this 
latter propane containing dissolved oil as prod 
ucts of the process. 

3. In the process of claim 1 maintaining the 
temperature of the liquid phases in the first Zone 
between the limits of 75° and 160° F., the tem 
perature of the phases in the second Zone between 
the limits of 205 and 225 F., and the tempera 
tures in the top, bottom, and at the oil-rich phase 
feed point of said third Zone between the respec 
tive limits of 175° and 2009 F., 140° and 180° F. 
and 160° and 190° F., and maintaining the pres 
sure in the system within the limits of 580 and 
650 pounds per square inch. 

4. In the method of claim 3, maintaining the 
volume ratio of the propane to charge oil feed to 
the first zone between the limits of 2 to 10, and 
maintaining the overall volume ratio of propane 
to oil introduced into the third Zone between the 
limits of 6:1 and 14:1. 

5. In the method of claim 1 maintaining the 
temperature of the phases in the first Zone at 
130° F., the temperature of the phases in the Sec 
ond zone at 205 F., and the temperatures in the 
top, bottom, and oil phase feed point in the third 
zone at the respective temperatures of 195° F., 
175 F., and 180° F., and maintaining the pres 
Sure in the system at 640 pounds per square inch 
gauge. 

6. In the method of claim 5, maintaining the 
volume ratio of the propane to charge oil feed to 
the first zone at 5 to 1, and maintaining the Overall 
volume ratio of propane to oil introduced into the 
third Zone at 8 to 1. 

7. In the process of claim 1 recovering the pro 
pane from the latter removed oil-rich phase, from 
the oil from the said last propane containing dis 
solved oil and from the removed asphaltic mate 
rial containing dissolved propane and recycling 
said recovered propane to the system. 

ALBERT N. DE WAULT. 
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