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This invention relates to the propane-fraction 
ation of lubricating oil stocks. In one of itS more 
specific aspects it relates to a method for the 
treatment of low asphalt-containing lubricating 
oil stocks for the separation and recovery of the 
lubricating oil fractions. In a still more Specific 
aspect it relates to a process for the Separation 
and recovery of lubricating oil fractions from 
crude lubricating oil stocks containing Some a S 
phaltic material by fractionation. With liquid pro 
parie, wherein asphaltic constituents are not pre 
pitted and caked in the oil fractionating agpa 
atuS. 
Deasphalting petroleum oils and more particu 

larly reduced crude oils from which distillate lu 
bricating oil fractions have been removed is old 
in the art. Such operations are usually carried 
out attemperatures between about 70° and 140 
F. to take advantage of the precipitating action of 
propane on the heavy asphaltic constituents of 
the oil. It has also been recognized for inarily 
years that a fractionating effect can be obtained 
with propane-oil mixtures at temperatures rang 
ing from about 140°F. up to the critical tempera 
ture of propane. Utilizing the unique properties 
of liquid propane whereby increasing tempera 
tures result in progressive rejection of hydrocar 
bons in such a nanner that the higher molecular 
weight cornponents and the Inore aromatic and 
naphthenic components are separated first and , 
the lighter components and more parafiinic hy 
drocarbons last, a combination of low tenpera 
ture distillation and solvent extraction is 
achieved. Kiowever, due to the difficulties in 
Wolved in working at high pressures and in close . 
proximity to the critical temperature of propane, 
commercial exploitation was unknown until quite recently. 

It has been found, however, that some low as 
phalt-content reduced crude lubricating oils may 
be fractionated continuously by liquid propane 
under high pressure and at a relatively high ten 
perature, while other such crude oil stocks can 
be fractionated only for very short periods of 
time. In this latter case it has been found that 
the fractionating equipment became plugged with 
a deposit of asphaltic material. This asphaltic 
material has apparently been precipitated from 
the oil upon contact With the high temperature 
liquid propane. It should be inentioned that the 
oils in question were low asphalt-containing oils 
and did not differ significantly from each other in 
total asphalt Content, as conventionally deter 
mined. Why some caused plugging trouble and 
others did not is not clearly understood. 

O 

2. 

40 

45 

2 
An object of my invention is to devise a process 

in which a low asphalt-containing reduced crude 
lubricating oil stock is fractionated for the sep 
aration and recovery of lubricating oil constitu 
ents. Another object of my invention is to devise 
a method for the Separation and recovery of lu 
bricating oil fractions from such low-asphalt 
COittent, crude lubricating oil Stocks by fractiona 
tion. With liquid propane without the formation 
of hard asphaltic deposits in the oil fractionation 
apparatus. Still another object of my invention 
is to devise a continuous process for the removal 
and production of lubricating oil fractions by 
fractionation with propane from low-asphalt 
containing reduced crude oil stocks Suitable for 
the manufacture of lubricating oils, wherein the 
asphaltic constituents are maintained in Such a 
form that they do not adhere as a hard mass to 
the fractionation equipment. Still other objects 
and advantages of my invention. Will be obvious 
to those skilled in the art upon reading the fol 
lowing disclosure, which, taken with the attached 
drawing, forms a part of this Specification. 
In preparing to apply the above mentioned 

unique properties of liquid propane to actual 
commercial fractionation of certain grades of 
lubricating oils from residual stocks, a hitherto 
unrecognized problem was encountered. Upon 
fractionating some Mid-Continent reduced crude 
oil stocks with liquid propane in a countercurrent 
contacting tower at a propane-to-oil volume ratio 
of about 7 to 1 at a pressure of about 640 pounds 
per square, inch gage, with temperatures ranging 
from about 195° F. at the top to about 15 F. at 
the bottom of the tower, an SAE 40 oil was Sep 
arated in the overhead product. On the other 
hand, when a very similar Mid-Continent reduced 
crude lubricating oil stock was charged to the 
process under the same operating conditions a 
similar fraction of lubricating oil was initially 
obtained, but the column rapidly filled With a 
hard asphaltic material in the stripping Section 
thereby making continuous operation impossible. 
In this second case, a third phase, that is, a Semi 
fluid asphaltic phase was apparently produced 
along with a propane-rich light oil fraction and 
an oil-rich solution of propane in heavy oil. 
Upon contacting the charge oil with liquid pro 
pane this third phase when first formed was Sufi 

to ciently fluid to flow nearly to the bottom of the 

55 OCCurS, 

column before the ascending propane had Washed 
it sufficiently to cause it to Set to a hard Cake. 
Upon continued operation, this cake builds up in 
the column until complete closure of the column 

Why one low asphalt-containing oil 
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should deposit its asphalt while another low as 
phalt-containing oil does not when the two oils 
Contain similar amounts of asphalt is not defi 
nitely known. - 

In a study of three well known Mid-Continent 
Crude oils which have long been recognized as 
eXcellent Sources of lubricating oil stocks, hard 
deposits Were formed when treating two of these 
stocks with liquid propane while the third was 
fractionated with propane continuously and with 
out difficulty. It has also been found that some 
West-Texas low asphalt content reduced crude 
oils can be continuously fractionated with pro 
pane while others cannot. It is therefore realized 
that propane fractionation cannot be universally 
applied to all so-called low-asphalt content re 
duced crude lubricating oil stocks, as conven 
tionally practiced. 
I have discovered a method for operation of 

fractionating columns wherein low-asphalt con 
tent reduced crude lubricating oil stocks may be 
Continuously fractionated with propane for the 
Separation and recovery of lubricating oil frac 
tions. 
The figure shows diagrammatically a fraction 

ating column, partly in elevation and partly in 
section, suitable for the practice of my invention. 

Referring now to the drawing, the apparatus 
consists of a more or less conventional propane 
fractionating column f2 having several inlet and 
outlet connections. A pipe at about a mid 
point in the column is for introduction of the feed 
Stock into the column. A pipe 6 near the bottom 
of the column serves for the introduction of liquid 
propane. Bottoms material may be withdrawn 
through a line while overhead material mav be 
withdrawn through a line 8. A heating coil 20 is 
provided in the top of the column for heating 
the contents for the maintenance of a tempera 
ture gradient through the column. The pipe 9 
Serves to conduct a heating fluid, such as, for 
example, Steam from a source not shown to the 
coil 20, while pipe 2f serves to conduct steam 
and/or condensate away from the coil. Liquid 
phase conditions should be maintained. 

In the Operation of propane fractionation col 
lumns, it is common practice to maintain the 
interface between the lower oil-rich phase and 
the upper propane-rich phase at a point well 
below the charge oil inlet point. In fact the crude 
oil charge line is usually positioned in the upper 
portion of the tower so that reduced crude oil 
entering the tower may have sufficient time for 
intimate and efficient contacting with the pro 
pane before it reaches the bottom of the tower. 

It is while operating under these conditions, 
i. e., addition of charge stock to the propane-rich 
phase, that I have found asphalt deposits within 
the tower. In most commercial towers are posi 
tioned packing or contact promoting apparatus 
of Some type. This contacting apparatus may be 
in the form of slats, baffles or vanes, or filling 
material of some type which is adapted to pro 
note contacting between the propane and the oil 
being treated. It is obvious that the more of this 
contacting equipment positioned in the treating 
tower, the greater is the surface upon which the 
asphalt from these certain crude oils may deposit. 
A tower may be operated without any slats or 
contact promoting equipment, but in such cases 
contacting between the crude oil and the propane 
is less eficient. To promote efficiency of opera 
tion, contacting apparatus is nearly always used 
in treating towers. I have now discovered that 
aSphalt-containing reduced crude oils can be 
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4. 
propane fractionated to yield overhead products 
of lubricating oils and bottoms products contain 
ing the asphalt, lower molecular weight naph 
thenic, and aromatic material, in a sufficiently 
fluid condition that the asphaltic constituents do 
not adhere to the internal packing material in 
the contacting tower and that they can be easily 
withdrawn from the tower. This operation re 
quires that the interface between the propane 
rich phase and the oil-rich phase be carried at 
a point above the charge stock inlet point and at 
about the center of the column. When the charge 
oil is introduced into a phase in which it is Solu 
ble the oil becomes easily dispersed through the 
cross-section of the vessel near the point of entry 
of the charge stock. Liquid propane entering the 
vessel through a line 6 on passing upwardly 
through this oil-rich phase then has ample oppor 
tunity to strip propane Soluble materials from the 
propane insoluble materials. The degree of this 
Stripping will, of course, be dependent upon struc 
tural and operating Conditions, for example, a 
longer oil stripping Section will, of course, pro 
mote more efficient stripping. By the time the 
rising propane reaches the interface 5, it is 
Saturated or Substantially Saturated with propane 
Soluble material and the propane-rich Solution 
above the interface 5 is propane Saturated with 
oil at the existing temperature and pressure. 
The maintenance of a lower temperature in 

this Section 3 of the tower below interface 5 
will promote stripping of a greater fraction of 
the charge oil while maintenance of a higher 
temperature in this section will promote dissolv 
ing of less material by the liquid propane. In like 
manner, the preSSure maintained Within the col 
umn quite markedly affects this stripping opera 
tion. When the liquid propane, with its acquired 
oil charge, reaches the upper surface 5 of this 
oil phase in lower section 3 it accumulates there 
as a separate and distinct phase floating in the 
upper Section 4 upon the surface S of the oil 
rich phase. Since propane is continuously added 
to the tower through line 6, the propane is con 
tinuously rising as a discontinuous phase through 
the oil-rich phase and then the propane-rich 
phase rises through the upper Section of the tower 
as a Continuous propane-rich phase. If heat is 
added to this propane-rich phase from coil 20, 
the heavier oily material, along with aromatic 
material, will be precipitated at the higher tem 
perature in the vicinity of this coil. The precipi 
tated oil, as droplets, is, of course, heavier specifi 
cally than the propane-rich phase and it settles 
or sinks through the slowly rising propane-rich 
phase. During the descent through this propane 
rich phase these oil droplets are washed with 
propane for removal of whatever materials are 
Soluble in propane under the existing conditions. 
At the bottom of the propane-rich phase, this 

settled material then enters the oil-rich phase 
and due to greater Solubility in this latter phase 
the aromatic and heavier oily material becomes 
dissolved therein and the asphaltic material re 
mains at least in a fluid condition. However, this 
asphaltic material may remain entirely dispersed 
in this rich oil phase or it may remain substan 
tially as particles of precipitate. In any event, 
the direction of flow of oil in the lower section 3 
of the vessel is in a downward direction and, of 
course, counter-current to the upwardly flowing 
discontinuous propane phase. By the time this 
oil-rich material reaches the bottom of the tower 
the upward rising propane has extracted the 
lighter lubricating oil constituents or such a frac 
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tion of a lubricating oil constituent as desired so 
that asphaltic material, naphthenic and aromatic 
materials, and such heavier lubricating oil con 
stituents as desired may be removed through a 
line 7 for Such subsequent treatment as desired. 
The material from the top of the tower which 

Survives the precipitating action of the coil 20 
through its heating of the contents of the tower 
may be withdrawn through the overhead line 8 
for Such subsequent treatment or disposal as 
desired. Subsequent treatment in this case will 
at least involve removal of propane from the de 
Sired lubricating oil fraction and recycling of the 
propane into this treating tower. In like manner, 
One treating Step of the bottoms material from 
line T will involve propane recovery. 

I have found that by adding the reduced crude 
charge into this treating vessel at a point below 
the interface between the two phases, that is, into 
the oil rich phase the asphaltic material remains 
in Such a condition that it does not adhere to the 
contacting slats 22 nor to the walls of the vessel 
in any Substantial manner and that this material 
may be easily removed through the line 7. This 
operation may be practiced continuously for long 
periods of time and in fact, indefinitely without 
undue precipitation of asphalt and plugging up 
of this apparatus. The exact juxtaposition of the 
point of feed entry and the interface will depend 
On Several factors such as flow rates and column 
design. In general it has been found that the 
reduced crude feed Stock should enter the oil-rich 
phase as far below the interface as is compatible 
with efficient operation of the stripping section. 
In most commercial installations the feed entry is 
located from 2 to 6 feet below the interface. 
It is not known definitely why when feed stock 

is introduced into the tower in the oil-rich phase 
the asphalt does not precipitate, hence I do not 
Wish to be inited by any theories or explana 
tions as to why Iny process may be practiced for 
indefinitely long periods of time without plugging 
of the fractionation column by deposited asphalt. 
I have found that it is advantageous to main 

tain the temperature of the oil-rich phase con 
stant or substantially constant throughout its 
portion of the treating tower while a tempera 
ture gradient is maintained from about the feed 
point or Specifically from the interface between 
the two phases to the top of the tower. The ac 
tual temperature at the interface 5 between the 
two phases will be substantially the same as the 
temperature within the body of the oil-rich phase 
While the temperature in the vicinity of the heat 
ing coil will be the highest of any point in the 
tower. The precipitating asphaltic materials and 
oils upon descending from the coil 2 will tend to 
heat the propane-rich phase. Since these de 
Scending particles will become progressively cool 
er during their descent, then the propane-rich 
phase will accordingly become progressively 
Warmer as it flows toward the heating coil 23. 
In this manner, a relatively constant or uni 
form temperature gradient is maintained in this 
tipper section of the tower. In many operations 
the temperature difference between the coil 20 
and interface 5 may be in the vicinity of 15° to 
20° F. or more. In one operation for the pro 
duction of an SAE 30 to 50 grade of oil the oil 
rich phase was maintained at a terperature of 
about 175 F. and the top of the tower was main 
tained at about 195° F. When the propane-to-oil 
volume ratio was about 7 to 1, an SAE 40 grade 
of oil was recovered through line 8 from the 
Overhead product, - 
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In the operation according to my invention 

the propane to oil volume ratio is preferably 
maintained between the limits of 6:1 to 10:1. 

Eacample 
As a specific embodiment of the present in 

vention, a Selected crude oil stock is topped at 
atmospheric pressure, then subjected to a vacuum 
distillation to remove the SAE 10 and 20 vis 
CoSity grades of oil. This reduced crude oil is 
gunped to the propane fractionator 2 through 
line ff. The propane column is so operated that 
the continuous phase at the point of feed entry 
is the oil-rich phase and the oil feed entry is 
near the mid-point of the column. Liquid 
propane is introduced through a line 6 at a 
point near the botton of the column. The points 
of oil entry and propane entry are so positioned 
that the oil-rich phase may be stripped of its 
light oil content by the propane rising up through 
the stripping section of the column. The ten 
perature of this oil-rich phase and of the oil feed 
is maintained at about 175 to 180° F. The top 
of the tower is maintained at a temperature of 
about 195° to 200 F., thereby giving a tempera. 
ture gradient of about 20 F. between interface 
5 and the top of the tower. Liquid-phase condi. 

tions are maintained at all times with a pres 
Sure of about 640 pounds per square inch gauge. 
Higher pressures may be employed, but corre 
Sponding adjustments in temperature inust then 
be made in order to hold the yield and viscosity 
of the overhead products in the desired range. 
The yield and viscosity of the overhead product 
aire increased with increasing pressures at a 
constant temperature gradient while at constant 
preSSure an increase in the top tower temperature 
or an increase in temperature gradient reduces 
both yield and viscosity. The overhead product 
containing the major portion of the propane is 
removed by Way of line f8 to a depropanizing col 
umn, not shown. The botton product containing 
a minor portion of propane is discharged through 
line falso to a depropanizing column, not shown. 
The rate of discharge of the oil-rich phase is, 
of course, so controlled that the interface be 
tween the two phases is maintained at a constant 
level, at least above the oil feed inlet, and prefer 
ably from 2 to 6 feet above the feed inlet in 
most commercial columns. 
Materials of construction for use in this ap 

paratus need not be special and may be selected 
from among those commercially available. A 
major Consideration is, of course, the equiplinent 
must be designed and constructed to withstand 
high pressures, such as the 640 pounds per square 
inch mentioned above. Corrosion problems may 
not be pertinent when such inert material as 
propane is used in treating crude oil bottoms. 
Such auxiliary equipment as pressure gauges, 

valves, pumps, levels and flow controllers, ten perature and pressure measuring and controlling 
devices, etc., have not been shown for purposes of 
simplicity since the use of this equipment is well 
understood by those skilled in the art. It will be 
obvious that many variations and alterations in 
Operating conditions may be inade, such as tem 
peratly re or pressure, or temperature gradient 
of the propane-rich phase or the exact point, of 
interface between the propane-rich phase and 
the oil-rich phase inhay all be varied within a 
degree and yet remain within the intended spirit 
aid Scope of fly invention. ... . 

Having disclosed my inventiori, i claimi: 
1 in the propane fractionation of lubricating 



2,664,384 
7 

oil constituents from low asphalt-content reduced 
crude lubricating oil stocks and the Simultaneous 
propane fractionation of said lubricating oil con 
stituents wherein solid to semisolid asphaltic 
material precipitates upon initial contact with 
the propane under liquid propane fractionation 
conditions and adheres to and plugs the frac 
tionating apparatus in the region adjacent and 
below the raw feed entry point, a proceSS for con 
tinuously carrying out this fractionation Opera 
tion without precipitating said solid to semi-Solid 
asphaltic material and plugging said apparatus 
with the precipitated asphalt comprising main 
taining a body of an oil-rich phase in the iOWer 
portion of an elongated and vertically disposed 
contacting zone, introducing liquid propane into 
said body of oil-rich phase at a point near the 
bottom of said zone, maintaining a body of oil 
dissolved in liquid propane in Said Zone above 
and in contact with the first mentioned body of 
oil-rich phase with a liquid-liquid interface there 
between at a level near the midpoint, vertically, 
of said zone, introducing said reduced crude lubri 
cating oil stock into said first mentioned body of 
oil-rich phase at a point below said interface 
but above the point of introduction of said liquid 
propane, maintaining Substantially the same Con 
stant temperature at the oil feed point and 
throughout said body of oil-rich phase, main 
taining said body of oil dissolved in liquid propane 
under conditions causing propane fractionation 
of the lubricating oil constituents by maintaining 
a temperature gradient from the bottom to the 
top of said body of oil dissolved in liquid propane 
by the addition of heat to said top of Said body 3 
of oil dissolved in liquid propane with the bottom 
being substantially at the temperature of Said 
oil-rich phase and the top being at a higher ten 
perature and at a pressure Sufficiently high to 
maintain the propane in the liquid phase under : 
the aforesaid temperature conditions, removing 
an oil-in-propane solution from the upper por 
tion of said body of oil dissolved in liquid propane 
and removing oil-rich phase comprising the aS 
phalt, a residual lubricating oil fraction and Some 
dissolved propane from the lower portion of 
said first mentioned body of oil-rich phase. 

2. In the propane fractionation of lubricating 
oil constituents from low asphalt-content reduced 
crude lubricating oil stocks and the simultaneous 
propane fractionation of said lubricating oil con 
stituents wherein solid to semisolid asphaltic ma 
terial precipitates upon initial contact with the 
propane under liquid propane fractionation con 
ditions and adheres to and plugs the fractionat 
ing apparatus in the region adjacent and below 
the raw feed entry point, a process for continu 
ously carrying out this fractionation operation 
without precipitating said solid to semi-solid as 
phaltic material and plugging said apparatus with 
the precipitated asphalt comprising maintaining 
a body of an oil-rich phase in the lower portion 
of an elongated and vertically disposed contact 
ing zone, introducing liquid propane into Said 
body of oil-rich phase at a point near the bottom 
of said zone, maintaining a body of oil dissolved 
in liquid propane in said zone above and in con 
tact with the first mentioned body of oil-rich 
phase with a liquid-liquid interface therebetween 
at a level near the mid-point, vertically, of Said 
zone, introducing said reduced crude lubricating 
oil stock into said first mentioned body of oil 
rich phase at a point below said interface but 
above the point of introduction of said liquid 
propane, maintaining substantially the same con 
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8 
stant temperature at the oil feed point and 
throughout said body of oil-rich phase between 
175 F. and 180° F., maintaining said body of oil 
dissolved in liquid propane under conditions 
causing propane fractionation of the lubricating 
oil constituents by maintaining a temperature 
gradient from the bottom to the top of said body 
of oil dissolved in liquid propane by the addition 
of heat to said top of said body of oil dissolved 
in liquid propane with the bottom being substan 
tially at the temperature of said oil-rich phase 
of between 175° F. and 180° F. and the top being 
at a higher temperature of between 195° F. and 
200 F. and at a pressure sufficiently high to 
maintain the propane in the liquid phase under 
the aforesaid temperature conditions, removing 
an oil-in-propane solution from the upper por 
tion of said body of oil dissolved in liquid propane 
and removing oil-rich phase comprising the as 
phalt, a residual lubricating oil fraction and some 
dissolved propane from the lower portion of said 
first mentioned body of oil-rich phase. 

3. In the propane fractionation of lubricating 
oil constituents from low asphalt-content re 
duced crude lubricating oil stocks and the simul 
taneous propane fractionation of Said lubricating 
oil. Constituents wherein Solid to Sennisolid as 
phaltic material precipitates upon initial contact 
with the propane under liquid propane fraction 
ation conditions and adheres to and plugs the 
fractionating apparatus in the region adjacent 
and below the raw feed entry point, a process 
for continuously carrying out this fractionation 
operation without precipitating said solid to Semi 
Solid asphaltic material and plugging Said appa 
ratus with the precipitated asphalt comprising 
maintaining a body of an oil-rich phase in the 
lower portion of an elongated and vertically dis 
posed contacting Zone, introducing liquid propane 
into Said body of oil-rich phase at a point near 
the bottom of Said Zone, maintaining a body of oil 
dissolved in liquid propane in said zone above 
and in contact with the first mentioned body of 
oil-rich phase with a liquid-liquid interface there 
between at a level near the midpoint, vertically, 
of Said ZOne, introducing said reduced crude lubri 
cating oil Stock into Said first mentioned body 
of oil-rich phase at a point below said interface 
but above the point of introduction of Said liquid 
propane, maintaining Substantially the same con 
stant temperature at the oil feed point and 
throughout Said body of oil-rich phase, maintain 
ing Said body of oil dissolved in liquid propane 
under conditions causing propane fractionation 
of the lubricating oil constituents by maintaining 
a temperature gradient of at least 15° F. from 
the bottom to the top of said body of oil dissolved 
in liquid propane by the addition of heat to said 
top of said body of oil dissolved in liquid propane 
With the bottom being substantially at the tem 
perature of Said oil-rich phase and the top being 
at a higher temperature and at a pressure sufi 
ciently high to maintain the propane in the liquid 
phase under the aforesaid temperature condi 
tions, removing an oil-in-propane Solution from 
the upper portion of Said body of oil dissolved in 
liquid propane and removing oil-rich phase com 
prising the asphalt, a residual lubricating oil frac 
tion and Some dissolved propane from the lower 
portion of Said first mentioned body of oil-rich 
phase. 

4. In the propane fractionation of lubricating 
oil constituents from low asphalt-content reduced 
Crude lubricating oil stocks and the simultaneous 
propane fractionation of said lubricating oil con 
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stituents wherein solid to semisolid asphaltic ma 
terial precipitates upon initial contact with the 
propane under liquid propane fractionation con 
ditions and adheres to and plugs the fractionating 
apparatus in the region adjacent and below the 
raw feed entry point, a process for continuously 
carrying out this fractionation operation without 
precipitating said solid to semi-solid asphaltic ma 
terial and plugging said apparatus with the pre 
cipitated asphalt comprising maintaining a body 
of an oil-rich phase in the lower portion of an 
elongated and vertically disposed contacting Zone, 
introducing liquid propane into said body of oil 
rich phase at a point near the bottom of Said 
zone, maintaining a body of oil dissolved in liquid 
propane in said zone above and in contact With 
the first mentioned body of oil-rich phase with 
a liquid-liquid interface therebetween at a level 
near the midpoint, vertically, of Said Zone, intro 
ducing said reduced crude lubricating oil stock 
into said first mentioned body of oil-rich phase 
at a point below said interface but above the 
point of introduction of said liquid propane, 
maintaining the ratio of volume of Said liquid 
propane being introduced to said reduced crude 
lubricating oil being introduced between the lim 
its of 6:1 to 10:1, maintaining substantially the 
same constant temperature at the oil feed point 
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and throughout said body of oil-rich phase, main 

taining said body of oil dissolved in liquid propane 
under conditions causing propane fractionation 
of the lubricating oil constituents by maintain 
ing a temperature gradient of at least 15° F. from 
the bottom to the top of said body of oil dis 
solved in liquid propane by the addition of heat 
to said top of said body of oil dissolved in liquid 
propane with the bottom being substantially at 
the temperature of said oil-rich phase and the 
top being at a higher temperature and at a pres 
sure sufficiently high to maintain the propane in 
the liquid phase under the aforesaid tempera 
ture conditions, removing an oil-in-propane Solu 
tion from the upper portion of said body of oil 
dissolved in liquid propane and removing oil-rich 
phase comprising the asphalt, a residual lubri 
Cating oil fraction and Some dissolved propane 
from the lower portion of Said first mentioned 
body of oil-rich phase. 

BRUCE C. BENEDCT. 
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