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PATENT OFFICE 
2,220,016 

PROCESS FOR REFENING LUBRICATING OL 
STOCKS 

Henry N. Lyons, Maplewood, N. J., assignor to 
Power Patents Company, Hillside, N. J., a cor 
poration of Maine 

Application January 21, 1937, serial No. 121,411 
2 Claims. 

This invention relates to a process for refining 
lubricating oil stocks and more particularly to 
a solvent extraction process for eliminating unde 
sirable constituents from such stocks. 
The solvent extraction processes now being 

used for the refining of lubricating oil stocks have 
been found in many cases to reject oil constitu 
ents of very unusual lubricating value. This loss 
of valuable constituents from the oil stock has 
been due in many cases to the idea that the Sol 
vent Selected for extraction purposes removed 
only the undesirable constituents. 
The primary object of the present invention is 

, therefore to avoid the defects of prior practice 
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and provide a process for extraction of lubricat 
ing oil stocks to remove undesirable low viscosity 
index constituents, but to provide a process which 
avoids the loSS of certain desirable hydrocarbon 
constituents which have high viscosity indices. 
Another object of the invention is to provide a 

process of recovering and utilizing certain valu 
able lubricants normally discarded in solvent ex 
traction processes. 

Accordingly the improved process of the pres 
ent invention comprises the steps of extracting 
the lubricating oil stock to be refined With a selec 
tive Solvent. Such for example as liquid Sulfur 
dioxide to form an extract and a raffinate, re 
moving the solvent from the extract and raftinate, 
reextracting each With different Solvents So that 
additional undesired constituents are removed 
from the raffinate and desirable constituents are 
left in the raffinate of the extract, and blending 
the raffinates resulting from the reextractions to 
produce the desired refined oil (after removal 
of the solvents therefrom). This operation may 
be modified by eliminating the reextraction of the 
raffinate, but where both the extract and the 
raffinate are subjected to the second extraction 
the same Solvent may be used provided the ex 
tractions are made under different conditions 
Such as at different temperatures and with 
different proportions of the Solvent. 
Other features and advantages of the process 

of the present invention will be apparent to those 
skilled in the art from the following more de 
tailed description thereof taken in connection 
With the accompanying drawing in which the 
figure is a flow diagram. ShOWing the Various 
operations to which the lubricating oil stock is 
subjected in accordance with the features of the 
present invention. 

Referring to the drawing the oil stock to be 
treated which may be diluted with naphtha, 
petroleum ether, liquid butane, propane or a 

(Cl 196-13) 
similar hydrocarbon diluent is introduced into 
an extractor 2 and extracted with a solvent. A 
Which may be liquid Sulfur dioxide, nitrobenzol, 
dichloroethyl ether, acetone or furfural, at a se 
lected temperature. The extractor 2 may com 
prise any suitable pieces of apparatus, commonly 
known in the art for effecting the desired ex 
traction. The extract is discharged into a solvent 
recovery System is, and the raffinate into a sepa 
rate Solvent recovery system 6. The rafiinate re 
moved from the solvent recovery system 6 may be 
conducted directly to a final blending tank or 
subjected to a reextraction operation at the same 
or a different temperature, for example in an 
extractor 8. 
The extraction operation carried out in the ex 

ractor 2 usually serves to remove most of the 
undesired constituents contained in the oil, such 
for example as the naphthenic hydrocarbons, 
nitrogen bases and undesired aromatic hydrocar 
bOns. The raffinate may still contain some of 
the undesirable low viscosity index constituents 
and therefore a solvent C which may be one of 
those mentioned above but different from the Sol 
Went used in the extractor 2, is introduced into 
the extractor 8 where the rafiinate is subjected 
to a reextraction under conditions adapted to re 
move any undesirable constituents which may not 
have been taken up by the solvent previously 
used. The extract is discharged from the extrac 
tor 8 into a solvent recovery 0 from which the 
Solvent is recovered and the oil extract rejected. 
The raftinate obtained from the extractor 8 is 

conducted into a Solvent recovery f2 and the sol 
vent free raffinate then conducted into a blending 
tank 4. 
The extract recovered from the solvent, re 

covery 4 has been found to contain a very sub 
stantial proportion of desirable constituents (re 
gardless of the solvent employed) such as certain 
Cyclic hydrocarbons, apparently long paraffinic 
side chain derivatives, which have very desirable 
characteristics as lubricants. This extract is 
passed into an extractor 6 and extracted with a 
solvent B which is preferably different from the 
solvent used in the extractors 2 and 8. Dichloro 
ethyl ether is a very good solvent for this extrac 
tion, particularly where liquid sulfur dioxide is 
used in the extractor 2. The extract obtained 
from the extractor 6 is conducted to a solvent 
recovery system 8 from which the solvent is re 
Covered and the extract rejected. 
The raftinate from the extractor 6 is con 

ducted to a Solvent recovery system 20 and the 
resulting solvent free raffinate of the original ex 

10 

15 

20 

30 

40 

45 

50 

55 



O 

5 

20 

25 

30 

tract is conducted into the tank 4 and blended 
with the raffinate therein to produce the desired 
refined oil in accordance With the process of the 
present invention. 
The extractors 2, 8 and 6 may include any 

apparatus elements found necessary in the par 
ticular instances, and the Various operations may 
be carried on continuously or intermittently. It 
is apparent that a single extractor apparatus may 
be used by storing the original extract and 
raffinate and Subsequently processing them one 
after the other. . 

It is apparent from the foregoing description 
of the process that the extraction of the original 
extract with a different solvent separates out cer 
tain desirable constituents which would normally 
be discarded in the operation. These desirable 
constituents are recovered as a rafiinate of the 
original extract and blended directly, either with 
the original raffinate or with a raffinate recovered 
in an extraction of the original rafiinate. 
In carrying out the process the solvent used in 

the extractor 2 should have properties of re 
moving practically all of the undesirable con 
stituents particularly which tend to adversely 
affect the high viscosity index of the desired 
lubricating oil. The Solvent used in the extrac 
tion operation carried out in extractor 6 should 
be one which will not take up certain desirable 
cyclic hydrocarbons to any substantial extent 
but which would remove any nitrogen bases and 
naphthenic constituents which would tend to 
adversely affect the viscosity index of the lubri 
cating oil. This solvent should not take up such 
constituents as long paraffinic side chain cyclic 
COmpounds. The extraction in the extractor 8 
may or may not be used, depending on the 
thoroughness of the treatment in the extractor 
2 or whether or not the raftinate from the ex 
tractor 2 contains undesirable constituentS. 
The extractions carried out in the extractors 

8 and 6 may be effected with the oils diluted 
with naphtha, petroleum ether, butane or pro 
pane. But the extraction in 6 has been found 
to be more satisfactory when carried out in the 
presence of a diluent such as benzene which is a 
better solvent for high molecular Weight cyclic 
compounds of the type referred to. 
The extract recovered from the solvent re 

covery system to may be introduced into the ex 
tractor 6 for the recovery of desirable constitu 
ents which may have been removed in extractor 
8, although it is desirable to employ a solvent in 
the extractor 8 which Will be extremely selective 
On the very small proportion of undesirable con 
stituents left in the raffinate from the extractor 
2. Warious other modifications may be made in 
the operation without departing from the spirit 
of the present invention since the composition of 
petroleum oils varies considerably in accordance 
with their origin, and therefore require some 
what different treatment. The selection of the 

2,220,016 
Solvent for any particular part of the operation 
should be based not only upon the character of 
the oil to be extracted, but upon the conditions 
under which the extraction is to be carried out 
Such as the temperature, pressure and propor 
tion of solvent. The oil stock to be treated 
should be substantially free of asphalt and pref 
erably Wax free, although stocks relatively low 
in wax may be dewaxed after the refined blend 
is formed in the tank 4. 

Having thus described the invention in its pre 
ferred form, what is claimed as new is: 

1. In the process of refining lubricating oil 
Stocks containing relatively high and relatively 
low viscosity index constituents by extracting the 
oil stock with a selective solvent for the low vis 
cosity index constituents and thereby forming a 
raffinate phase containing the relatively high 
viscosity index constituents and an extract phase 
containing the relatively low viscosity index con 
stituents, the improvement which comprises 
separating the phases and removing the solvent 
from the extract and raffinate phases, extracting 
the said extract with a different selective solvent 
adapted to leave a raffinate phase containing rel 

O 

5 

20 

25 
atively high viscosity index constituents, extract- . 
ing said first mentioned raffinate With a selec 
tive solvent to more completely dissolve the rela 
tively low viscosity index constituents contained 
therein to thereby produce an extract and leave 
a raffinate phase comprising relatively high vis 
cosity index constituents, mixing said last-men 
tioned extract with said first-mentioned extract 
prior to the extraction, and blending said last 
mentioned raffinate With the raffinate obtained 
by the said extracting of Said extract to produce 
a refined lubricating oil stock. 

2. In the process of refining lubricating oil 
stocks containing relatively high and relatively 
low viscosity index constituents by extracting the 
oil stock with a selective solvent for the low vis 
cosity index constituents and thereby forming a 
rafiinate phase containing the relatively high 
viscosity index constituents and an extract phase 
containing primarily the relatively low viscosity 
index constituents, the improvement which com 
prises separately extracting the extract and raf 
finate phases, the extraction of the raffinate 
phase being effected to remove the relatively low 
viscosity index constituents contained therein, 
mixing the resulting extract obtained from the 
raffinate phase with Said extract phase, extract 
ing the resulting mixture with a solvent adapted 
to leave a raffinate phase containing relatively 
high viscosity index constituents, and blending 
the resulting raftinate obtained from the mixture 
of extracts with the raffinate obtained from the 
extraction of the original rafiinate phase to pro 
duce a lubricating oil stock of relatively high 
Viscosity index. 

HENRY N. LYONS. 
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