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Indiana, 
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This invention relates to the extraction of oils 
with organic solvents or mixtures of solvents. 

Petroleum is essentially a mixture of hydro 
carbons comprising several groups or homolo 
gOuS Series of compounds such as paraffins, hy 
droaromatics, aromatics, poly-methylenes, and 
various other series in which the hydrogen to car 
bon ratio is even lower than in the above series. 
A large number of individual compounds of each 
Series are present and have different boiling 
points, physical and chemical properties. 
In the various types of crude petroleum com 

monly known as paraffinic base, naphthenic or 
aSphalt base and mixed base oils, these various 
Series of hydrocarbons are present in different 
proportions. For example, in the parafin base 
Oils such as those from the Appalachian field, 
there is a relatively high proportion of parafiinic 
hydrocarbons having a chain structure and a 
high hydrogen to carbon ratio, whereas the Gulf 
Coastal oils have a high proportion of hydrocar 
bons with ring structures and a low hydrogen to 
Carbon ratio, which are generally referred to as 
non-parafiinic or naphthenic constituents. The 
mixed base oils such as those from Oklahoma, 
and the Mid-Continent areas are in general in 
termediate between these two extreme types. 
In the normal refining of crude petroleum, the 

fractions of varying distillation ranges which are 
Successively obtained by distillation of the oils 
partake of the general character of the crude; 
for example, lubricating oils derived from Ap 
palachian Crudes show paraffinic characteristics, 
Whereas the lubricating oils derived from Texas 
crude Show naphthenic characteristics. The dis 
tilates from the mixed base Crudes, Such as 
those from the Mid-Continent area, show char 
acteristics common to both the parafiinic and 
naphthenic oils. Similarly, the undistilled oils 
or residuums have properties resembling the 
crude from which they are prepared. An im 
portant property of paraffinic lubricating oils is 
the low viscosity temperature coefficient or the 
rate of change of viscosity with temperature. 
This property makes them particularly suitable 
for certain lubricating problems where high tem 
peratures are encountered. At low temperatures 
also, these oils retain their fluidity, an important 
consideration in cold weather operation of auto 
mobiles. For this reason, it is very desirable to 
separate from the mixed base oils and other oils 
containing non-paraffinic constituents the un 
desirable non-paraffinic and naphthenic Con 
stituents. Various methods have been proposed 
for doing this. For example, the oil may be 

(C. 96-3) 

Subjected to vigorous treatment with fuming Sul 
furic acid, followed by neutralization and re 
moval of harmful sulfuric acid derivatives. 
An object of this invention is to provide an 

improved admixture of solvents for extracting 
the naphthenic or non-paraffinic constituents 
from mixed base mineral or lubricating oils and 
asphalt base oils so that the resulting oil will 
have improved viscosity characteristics and will 
contain a high proportion of paraffinic hydro 
carbons. These new solvents may be used for 
extracting lubricating oil distillates or residual 
iubricating oils. 
Another object of our invention is to provide 

an improved admixture of Solvents for extracting 
these mineral lubricating oils in order to improve 
the color of the oil and at the Same time remove 
the sludge forming or non-paraffinic constitu 
entS. 
A further object is to provide a method for 

treating petroleum oils containing non-paraffinic 
constituentS Without the expense and nuisance 
of acid treatment, and without the loss of valu 
able petroleum constituents which accompanies 
the use of acid treating. A further object is to 
provide a lubricating oil with a minimum tend 
ency toward sludge formation when exposed to 
oxidizing conditions. - 

A further object of our invention is to provide 
an admixture of solvents which may be used in 
combination with a non-viscous, normally gase 
Ous liquid hydrocarbon for extracting mineral 
oils containing parafiinic and non-paraffinic con 
stituents. . 
A particular object of our invention is to pro 

Wide an admixture of Solvents which can be used 
at Ordinary temperatures to separate the oil into 
parafiinic and non-paraffinic constituents. 
The expression "viscosity index' as used here 

in refers specifically to the index defined by Dean 
and Davis in Chemical and Metallurgical En 
gineering, vol. 36 (1929), page 618. The vis 
COsity index of a lubricating oil is an indication 
of its composition or type; i. e., whether it is a 
paraffin base or naphthene base oil. Paraffin 
base oils are arbitrarily assigned, a viscosity in 
dex of 100, naphthene base oils are assigned a 
Wiscosity index of 0, and nixed base oils lie be 
tween these extremes. An object of the present 
invention is to obtain from mixed base lubricat 
ing oils or oils containing some non-paraffinic 
constituents a maximum yield of paraffin type 
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2 
treating and without appreciable destruction of 
the naphthenic constituents of the oil. 
In accordance with one feature of this inven 

tion, we have discovered that an admixture of two 
or more of the following solvents may be used 
for the extraction of the hereinbefore described 
mineral oils: nitrobenzene, aniline, pyridine, fur 
fural, cresylic acid, phenol, chloraniline or a mix 
ture of ortho, meta, and para chloraniline, chlo 
rophenols such as ortho chlorophenol, chlorocre 
sols or mixtures of chlorocresols, and beta chlo 
rinated aliphatic ethers such as di (2-chloro 
ethyl) ether and 2-chloroethyl-propyl ether. 
Some of the preferred combinations of the 

above Solvents are 
Di (2-chlorethyl) ether and cresylic acid, 
Di (2-chlorethyl) ether and nitrobenzene. 
Di (2-chlorethyl) ether and phenol, 
Di (2-chlorethyl) ether and aniline, 
Di (2-chlorethyl) ether and ortho chlorophenol, 
Di (2-chlorethyl) ether and pyridine, 
Di (2-chlorethyl) ether and furfural, 
Cresylic acid and nitrobenzene, 
Cresylic acid and chloraniline, 
Cresylic acid and aniline, 
Cresylic acid and chlorophenols, 
Nitrobenzene and aniline, 
Nitrobenzene and phenol, 
Nitrobenzene and furural, and 
Nitrobenzene and pyridine. 

In fact, one preferred embodiment of our in 
vention is to use di (2-chlorethyl or cresylic acid 
in combination with any of the hereinbefore men 
tioned compounds or classes of compounds. 
Briefly, the invention is performed by mixing the 
mineral oil with two, and in some cases three, of 
the above solvents at a temperature where sub 
stantially complete miscibility is obtained, and 
then cooling the mixture until phase separation 
occurs. The temperature at which miscibility is 
obtained is termed the "miscibility temperature" 
and the temperature at which phase separation 
is effected is termed the "extraction temperature.' 
It should be understood that the oil and admix 
ture of solvents may be mixed and then heated 
to any desired temperature or miscibility tem 
perature, or the oil and the admixture of solvents 
may be mixed and then permitted to separate 
into a raftinate and extract phase without heat 
ing to the miscibility point. In most cases, how 
ever, we prefer to mix the oil and solvents at 
about the temperature where phase separation 
can be effected. The upper layer or phase which 
consists mainly of the parafiinic fraction is re 
ferred to as the “raftinate” and the compounds 
which are dissolved in the Solvent in the lower 
phase are called the "extract.' The respective 
liquid phases may be separated from each other 
by decantation or other suitable means. The 
raftinate consists of hydrocarbons which exhibit 
a high viscosity index, excellent color and good 
sludge stability, and it is particularly suitable for 
lubricants. These lubricants may be used for 
any purpose. Generally it is not necessary to give 
the rafiinate a further refining treatment in or 
der to produce suitable lubricating oils; however, 
if desired, the raffinate may be given a further 
light refining treatment such as treating with 
clay, sulfuric acid or alkaline. However, our 
novel combination of solvents usually makes it 
unnecessary to further refine the oil. The Sol 
vents may be recovered from the extract by dis 
tillation and reused. - 
The process may also be performed by extract 

2,188,888 
ing the oil with one of the above admixtures of 
solvents in the presence of a non-viscous, nor 
mally gaseous liquid hydrocarbon such as pro 
pane, ethane, butane, isobutane, hexane or light 
petroleum distillate or mixtures of these, Hy 
drocarbon gases may be obtained by the cracking 
of hydrocarbon oils, rectification of natural gas 
oline, and the like; and propane from this source 
usually contains small quantities of hydrocar 
bons such as methane, ethane, isobutane, and 
butane. A purer grade of propane may also be 
used. These non-viscous, normally gaseous liq 
uefied hydrocarbons are generally referred to 
as "diluents'. One of the reasons for using a 
diluent is to raise the extraction temperature, 
This is particularly advantageous when an ad 
mixture of solvents is used to extract Wax-COn 
taining oils. 
This invention is applicable to the treatment 

of any mixed base oil or residual oil; for exam 
ple, it may be used to improve the color and re 
move the naphthenic and other non-paraffinic 
constituents from oils having a viscOSity Within 
the range of 200-3500 seconds Saybolt at 100 F. 
The diluent may be used to reduce the viscosity 
and/or increase the extraction temperature of 
the oils falling within this range of viscosities. It 
should be understood that oils having viscosities 
above or below this range may also be extracted 
with our combination of solvents. 
As an example of the method of carrying Out 

one embodiment of our invention, one volume of 
dewaxed, Mid-Continent S. A. E. 50 distillate 
having a viscosity of 114 seconds Saybolt at 

O 

s 

210°F, viscosity index of 56.5, true color 1100, and is 
a gravity of 21.6 A. P. I. was mixed with three 
volumes of a solvent consisting of equal parts of 
di (2-chloroethyl) ether and cresylic acid. The 
resulting mixture was heated to the miscibility 
temperature or the temperature at which the 
oil and solvent are substantially completely mis 
cible; generally this temperature is not above 
135-150° F. In this case We used a miscibility 
temperature of less than 35 F. The mixture of 
oil and solvent was then Cooled to the extraction 
temperature, 100 F., where phase separation 
occurred. One of the important features of Our 
admixture of solvents is the high extraction tem 
peratures which may be used. Our admixture of 
solvents gives excellent phase separation at ex 
traction temperatures ranging from 50' . to 
100° F. Such extraction temperatures may be 
obtained without resorting to artificial cooling 
methods. It is obvious, however, that lower ex 
traction temperatures can be used without de 
parting from our invention. The admixture of 
solvents and dissolved non-paraffinic or naph 
thenic constituents separate to form the lower 
layer and the paraffinic oil or rafflinate separates 
to form the upper layer. The lower layer is with 
drawn or removed from the upper layer by any 
convenient means and the admixture of solvents 
removed therefrom by distillation. The distilled 
Solvents are then Condensed and reused in the 
extraction of mineral oils. 
contain a small quantity of dissolved or entrained 
solvents and they may be removed therefrom by 
distillation or by stripping with an inert gas or 
fluid such as carbon dioxide or Steam. With Our 
admixture of solvents, one extraction is usually 
sufficient to produce a satisfactory lubricant; 
however, the raffinate may be given an additional 
extraction treatment with the same or different 
admixtures of solvents or with a single solvent. 
The following table shows the properties of the 
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2,188,888 
raffinate of the above mentioned oil after one 
extraction with an admixture of Solvents: 

3 
when varying proportions of di(2-chlorethyl)- 
ether and cresylic acid are used to extract a 

table 

Solvents 

E Estie f tEEE E. E: True xample solvent |tion tem- cosity yield o - E. afé S. to oil parature indi final color 
acid ethyl) ether 

50 50 3:1. 100 91. 62. 4 150 
100 ------------ 3:1 00 91 59.6 275 

- - - - - - - - - - - - - 100 3: 00 9. 57.6 450 

50 50 3:1 50 S8, 4. 73.6 235 
100 ------------ 3:1 50 89 f6.8 350 

Wi-------------------- 1CO 3:1 50 88 75 550 

The data with respect to the true color, yield, 
and viscosity index for Examples I, II, and III 
are also shown by the curves designated as A in 
Figure I. It Will be observed that the admixture 
of di(2-chlorethyl)ether and cresylic acid gives 
a substantial increase in the color of the raftinate 
Over the single solvents. In view of the good 
color produced by this admixture of solvents, it 
is not necessary to use additional refining. Fur 
thermore, it will be observed that the extract in 
Exampies I, II, and III was obtained at an "ex 
traction temperature' of 100 F. This feature of 
our invention is very important because the proc 
eSS may be used Without using refrigeration means 
to effect phase separation. The curves desig 
nated as A in Figure I also show the results which 

Mid-Continent 50 distillate having a viscosity 
index of 56.5 and a true color of 1100. The Sane 
magnitude of results is obtained with other ad 
mixtures of solvents as is illustrated by Figure . 
It is obvious, therefore, that various proportions 
of the solvents may be used, but generally the 
ratio of the two solvents will be within the range 
of 25 to 75%. Also the ratio of solvent to oil 
may be varied, namely, we may use from 2 to 
5 volumes of solvent for each volume of oil. 
The following table illustrates the results ob 

tained from the mixed solvent extraction. Of Mid 
Continent 50 lubricating distillate having a vis 
cosity of 114 seconds Saybolt at 210 F., viscosity 
index of 56.5, true color 1100, and an A. P. I. 
gravity of 21.6: 

Table I 

Example 

Solvents 

Ratio of Extract Vis Pergen Tre solvent tion ten- cosity yield of color 
to oil perature index raffinate 

Percent 
cresylic 
acid 

Percent 
nitro 

benzene 

can be obtained by varying the percent of di(2- 
chlorethyl)ether and cresylic acid used to make 
up the solvent. 
The data set forth in Examples IV, V, and VI 

With respect to an admixture of equal propor 
tions of di(2-chlorethyl)ether and cresylic acid 
are also shown by curves B in Figure I. This 
set of data was obtained at an extraction tem 
perature of 50 F. It will be observed that the 
true color of the oil obtained by this extraction 

It is apparent from the above data that the 
combination of cresylic acid and nitrobenzene 
produces a raftinate with a better color than 
either of the single solvents. 
The following table illustrates the results ob 

tained from the mixed solvent extraction of Mid 
Continent 50 lubricating distillate having a vis 
cosity of 114 seconds Saybolt at 210 F., viscosity 
index of 56.5, true color of 1100, and an A. P. I. 
gravity of 21.6: 

Table II 

Example 

Solvents 

Vis- Percent cosity yield of 
index raftinate 

Ratio of Extrac 
solvent tion ten 
to oil perature 

True Percent color di (2-chlor ethyl) 
ether 

Percent 
dinitro 
benzene 

---------d--r-r"--- 

181 
61.9 177 

Was Somewhat inferior to the true color of the 
oil obtained at an extraction temperature of 
100 F. The data set forth in Figure I by curves 
C represent the properties of the oil when the 
ratio of Solvent to oil is 2:1 and an extraction 
temperature of 100 F. is used. The three sets 
of curves shown in Figure I also represent the 
true color, viscosity index, and yield of raftinate 

Another embodiment of this invention relates 
to the use of an admixture of solvents in com 
bination with liquid propane or other similar low 
boiling hydrocarbon diluents for the extraction 
of non-paraffinic constituents from mineral oil 
distillates or residuums. The oil and liquid pro 
pane may be mixed together and then extracted 
with the mixture of solvents. If desired, gaseous 
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4. 
propane may be dissolved in the oil and the 
mixture then extracted with the combination of 
solvents. The oil may be first mixed with pro 
pane and then flashed in order to cool the oil, 
thereby precipitating the asphaltic material and 
then extracting with the admixture of solvents. 
It should be understood that a substantial pro 
portion of the propane remains in the oil after 
the flashing operation. This last modification is 
generally known as deasphalting combined with 
Solvent extraction. Other modifications Of Our 
invention will be apparent when considered with 
the Schematic arrangement of the apparatus set 
forth hereinafter. However, it should be under 
stood that other types of extraction apparatus 
may be used for extracting oils with the herein 
mentioned mixture of Solvents. 
Referring more particularly to the schematic 

drawing in Figure II, which illustrates a con 
tinuous method of extracting oil, a lubricating 
oil containing parafiinic and non-paraffinic con 
stituents is passed from the reservoir 0 by the 
valved conduit i? and punp 2 to the mixer 
3 where it is mixed with liquid propane com 

ing from tank 4 through the valved conduit 
5 and pump 6. The solvent, an admixture 

of di (2-chlorethyl) ether and cresylic acid, is 
also introduced into the mixer 3 from tank 
7 by the valved conduit 8 and pump 9. The 

mixture of liquid propane, oil, and admixture of 
solvents passes from the mixer 3 to the com 
bined mixer and heater 20, where the compo 
nents are further mixed and heated to a de 
sired temperature, such as the miscibility tem 
perature. Any suitable heating means such as 
the steam coils 2 may be used to heat the oil 
and solvent to the desired temperature- or misci 
bility temperature. Generally this temperature 
is below 150 F. In this particular example we 
prefer a temperature of >135 F. The tempera 
ture of oil, propane, and admixture of solvents 
is then reduced by introduction into the cooler 
22 where a portion of the propane is vaporized 
in order to cool the mixture to about the ex 
traction temperature. The vaporized propane 
passes through the valved conduit 23 to the com 
pressor 24 and thence to conduit 25, where it 
is passed to the condenser 26 and liquefied. The 
liquefied propane is then returned to the storage 
tank 4 for reuse. 
The cooled solution of oil, propane, and sol 

vents is then introduced into the extractor 2 
by the pump 22a which is operated in response 
to the fluid-level device 23d. The fluid-level de 
vice maintains a vapor space in the top part of 
the cooler 22 so that a portion of the propane 
can be flashed. The mixture in the extractor 
27 is allowed to separate into an upper rafiinate 
layer and a lower extract layer. The solvents 
and dissolved fraction settle to the bottom of 
the separator While the propane and parafinic 
oil or rafiinate rises to the top part of the 
Separator. 
The mixture of dii (2-chlorethyl) ether, cresylic 

acid, and dissolved non-paraffinic constituents 
or naphthenic constituents in the lower part of 
the extractor 27 is withdrawn through the valved 
conduit 28 by the pump 29 and passed to the 
tower 30 where the two Solvents and dissolved 
naphthenic constituents are heated to a tem 
perature sufficiently high to evaporate the two 
solvents and any liquid propane which may be 
present. Suitable heating means such as the 
steam coils 3 ? may be used to distil the solvents 

75 and diluent from the extracted fraction. Also 

2,188,888 
gases. Such as propane or steam may be intro 
duced into the bottom part of the tower 30 by . 
the perforated pipe 3 a to strip the last trace 
of solvents from the extract. Baffle plates 32 
may also be placed in the tower 30 to aid the 
removal of the solvents. The extract in tower 
30 may be continuously withdrawn through the 
valved conduit 33 and passed to the storage tank 
34. The distilled di (2-chlorethyl) ether and 
cresylic acid and propane pass from the top 
part of the tower 30 through conduit 35 to the 
condenser 36 where the solvents are condensed. 
Obviously, if steam is used to strip the Solvents 
from the extract it will also be condensed by 
the condenser 36. The mixture of liquefied di 
(2-chlorethyl) ether, cresylic acid, and propane 
gas then passes by conduit 37 to the separator 
38. The liquid di (2-chlorethyl) ether and Cre 
sylic acid, and water if present, are removed 
from the lower part of the separator through 
the valved conduit 39 by pump 40 and returned 
through conduit 4 to the solvent storage tank 
T. If water is entrained in the solvents, it may 
be removed therefrom in tank . The gaseous 
propane is passed from the upper part of the 
separator 38 through the valved conduit 42 and 
compressor 43 and returned by conduit 25 to 
the condenser 26, where it is liquefied and then 
passed to the propane storage tank 4. 
The propane solution of paraffinic oil with a 

small amount of the two solvents dissolved there 
in may be continuously removed from the sepa 
rator 27 by the valved conduit 44, pump 45, and 
passed to the tower 46, where the mixture is 
heated to a temperature sufficiently high to va 
porize the propane. Any other Suitable heating 
means such as the steam coils 47 may be em 
ployed to heat the contents of the tower 46. 
Steam or propane gaS may be introduced into 
the bottom part of the tower 46 by the perfo 
rated pipe 48 to strip the last trace of the di 
(2-chlorethyl) ether or cresylic acid from the 
oil. Baffle plates 46a may be disposed in the 
tower 46 to aid the removal of the solvent and 
diluent from the paraffinic oil. The parafiinic 
oil or raffnate, free from propane and the Sol 
vents, is passed from the bottom part of the 
tower 46 through the valved conduit 49 to the 
storage tank 50. The propane and solvent vapors 
are removed from the tower 46 through conduit 
5 and passed to the condenser 52, where the 
Solvents are condensed. The liquefied solvents 
and gaseous propane are then passed to the sepa 
rator 53, where the liquid solvents separate from 
the gaseous propane. The liquid solvents are 
then removed from the lower part of the sepa 
rator 53 by the valved conduit 54 and pump 55 
and returned through conduit 4 to the storage 
tank T. The gaseous propane is removed from 
the upper part of the separator 53 through the 
valved conduit 56 by the compressor 57 and 
returned to the condenser 26, where it is con 
densed. The liquefied propane is then returned 
to the storage tank 4 and again reused in the 
process. Y., 

It is apparent that many modifications of the 
hereinbefore described process can be made with 
out departing from the scope of the invention; 
for example, the propane solution of oil may 
be heated separately from the solvents and sev 
eral mixers may be used to thoroughly contact 
the Solvents with the oil and propane. Instead 
of using the propane cooler 22, cooling coils may 
be used in the extractor 27. Also instead of 
using equal proportions of di (2-chlorethyl) ether 
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and cresylic acid, any of the proportions rep 
resented by the curves in Figure I may be used. 
It should also be appreciated that different Inix 
tures of oil, propane and solvents may be used; 
for example, from i to 5 volumes of the mixed 
Solvent may be used for each volume of oil and 
from 1 to 5 volumes of propane may be used for 
each volume of oil. 

If one extraction of the oil with the mixed sol 
vents is not sufficient to produce an oil having 
the particular color and viscosity index desired, 
the raftinate may be recycled through the proc 
eSS. It should also be understood that the proc 
ess illustrated by Figure II may be carried out 
Without the use of propane at all. The diluent 
is desirable because it permits the use of high 
extraction temperatures and hastens phase 
Separation. 
The admixture of solvents may also be used to 

extract oils by first dissolving the oil in one of 
the Solvents and then contacting the solution 
with a second solvent. For example, the oil may 
be dissolved in cresylic acid by heating and then 
contacted with di(2-chlorethyl) ether. The re 
Sulting mixture is then permitted to separate 
into a raffinate fraction and an extract fraction. 
This application is a continuation in part of 

our co-pending application Serial 637,978, filed 
October 15, 1932, and our copending application 
Serial 605,814, filed April 18, 1932. 
While we have described our invention with 

reference to particular examples, it should be 
understood that such examples are not given as 
limitations as to the scope of the invention and 
that other alternative methods may be used with 
Out departing from the scope of the invention. 
We claim: 
1. In a process for producing lubricating oil 

having a high viscosity index and a low true 
Color from a mineral oil containing naphthenic 
and paraffinic constituents, the steps comprising 
extracting the mineral oil with a mixed solvent 
which contains di(2-chlorethyl) ether and a 
Substantial proportion of a solvent selected from 
the group consisting of cresylic acid, nitroben 
Zene, phenol, andline, chlorophenol and chloro 
aniline, to form two liquid layers, separating said 
layers and removing the solvents therefrom. 

2. In a process for producing lubricating oil 
having a high viscosity index and a low true 
color from a mineral oil containing naphthenic 
and paraffinic constituents, the steps comprising 
extracting the mineral oil with a mixed solvent 
which contains di(2-chlorethyl) ether and from 
70 to 30% by volume of a solvent selected from 
the group consisting of cresylic acid, nitroben 

S 
Zene, phenol, andline, chlorophenol and chloro 
aniline, to form two liquid layers, separating 
said layers and removing the Solvents therefrom. 

3. In a process for producing lubricating oil 
having a high viscosity index and a low true 
Color from a mineral oil containing naphthenic 
and paraffinic constituents, the steps comprising 
extracting the mineral oil with a mixed solvent 
which contains di(2-chlorethyl) ether and cre 
sylic acid, to form two liquid layers, separating 
said layers and removing the solvents therefrom. 

4. In a process for producing lubricating oil 
having a high viscosity index and a low true 
color from a mineral oil containing naphthenic 
and paraffinic constituents, the steps comprising 
extracting the mineral oil with a mixed solvent 
which contains di(2-chlorethyl) ether and from 
70 to 30% by volume of cresylic acid, to form two 
liquid layers, separating Said layers and remov 
ing the solvents therefrom. 

5. In a process for producing lubricating oil 
having a high viscosity index and a low true 
color from a mineral oil containing naphthenic 
and paraffinic constituents, the steps comprising 
extracting the mineral oil with a mixed Solvent 
which contains di(2-chlorethyl) ether and nitro 
benzene, to form two liquid layers, separating 
said layers and removing the solvents therefrom. 

6. In a process for producing lubricating oil 
having a high viscosity index and a low true 
color from a mineral oil containing naphthenic 
and paraffinic constituents, the steps comprising 
extracting the mineral oil with a mixed solvent 
which contains di(2-chlorethyl) ether and from 
70 to 30% by volume of nitrobenzene, to form two 
liquid layers, separating said layers and removing 
the solvents therefrom. 

7. In a process for producing lubricating oil 
having a high viscosity index and a low true 
color from a mineral oil containing naphthenic 
and parafiinic constituents, the steps comprising 
extracting the mineral oil with a mixed solvent 
which contains di(2-chlorethyl) ether and 
phenol, to form two liquid layers, separating said 
layers and removing the solvents therefrom. 

8. In a process for producing lubricating oil 
having a high viscosity index and a low true 
color from a mineral oil containing naphthenic 
and paraffinic constituents, the steps comprising 
extracting the mineral oil with a mixed solvent 
which contains di(2-chlorethyl) ether and from 
70 to 30% by volume of phenol, to form two liquid 
layers, separating said layers and removing the 
solvents therefrom. 
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