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The present invention relates to the refining 

of lubricating oils. It is particularly concerned 
with the manufacture of high quality lubricating 
oils having relatively high viscosity indexes as 
determined by the Dean and Davis method as de 
scribed in the October, 1929, edition, volume 36, 
of Chemical and Metallurgical Engineering. The 
process of the present invention prepares a high 
quality lubricating oil having a high viscosity in 
dex in an economical manner by first subjecting 
the lubricating oil to the effect of an oxygen 
containing gas and then treating said oxidized 
lubricating oil with a selective solvent. 

It is well known in the art to prepare lubri 
cating oils of relatively high viscosity by means 
of various processes as, for example, by means 
of treating with selective solvents. In processes 
of this type solvents are used which have the 
ability to Segregate the relatively more aromatic 
constituents from the desirable relatively more 
paraffinic constituents of a lubricating oil. Suit 
able solvents which have the ability to dissolve 
the relatively more aromatic compounds from 
the desirable parafiinic constituents of the lubri 
cating oil are, for example, phenol, furfural, ani 
line, sulfur dioxide, dichlor diethyl ether, nitro 
benzene and the like. These solvents are used 
alone and are also used in various combinations, 
depending upon the material being treated and 
the type of product desired. Substances of the 
class of liquefied normally gaseous hydrocarbons 
are also used, particularly in combination with 
Solvents of the above described classes. 
I have now discovered a process of producing 

a high quality lubricating oil having a viscosity 
index of from 3 to 10 points above the viscosity 
index Secured by the usual method of solvent 
treating. The product of my process also has a 
good color and is more stable. The process of 
my invention is also particularly desirable in that 
for a fixed viscosity index improvement it is pos 
sible to use from one-quarter to one-half of the 
solvent normally required when the lubricating 
oil has not been previously oxidized. 
The process of the present invention supple 

ments the usual solvent treating Operation by 
adding a controlled prior oxidation step. The 
process of the present invention first treats the 
stock which is to be finished into a high quality 
lubricant With an oxygen-containing gas under 
controlled conditions and then solvent treats the 
oxidized oil with a suitable selective solvent or 
solvent mixture, 
The process of the present invention may be 

utilized in the finishing of any lubricating oil dis 
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tillate or residuum. The lubricating oil fraction 
being finished may be a waxy or deWaxed dis 
tillate or may have been previously acid or clay 
treated. It is preferred, however, to treat a de 
waxed distillate which has not been previously 
Subjected to acid, clay or similar treatment. 

In carrying out the process of my invention 
it is necessary that during the oxidation treat 
ment the temperature be maintained Within the 
range of about 325 to 500 F. At an oxidizing 
temperature substantially below 300 F. no sig 
nificant improvement is secured and if the oxi 
dation is carried out at a temperature Substan 
tially above 500 F., undesirable carbonization 

5 and other side reactions occur. 
The oxidation treatment may be performed 

by blowing air into any part of the oil body, 
although it is preferred to blow the air into the 
bottom portion. The time of reaction when 
blowing with air is preferably from two to eight 
hours, although this may be modified, depending 
upon the particular lubricating oil being treated. 
It is preferred to use from 800 to 1200 cubic 
feet of air per barrel of oil. In order to fa 

5 cilitate the oxidation treatment oxidation cata 
lysts, as for example, manganese naphthenate 
in the concentration of from 0.05 to 0.5% may 
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be employed. If it is desirable, the oxidation 
step may be carried out in the absence of oxida 
tion catalysts. Satisfactory results may be ob 
tained by either method. 
After the oxidation reaction is completed, the 

Oxidized oil is allowed to cool and is then sub 
jected to the effect of a Selective Solvent or so 
vent mixture which will remove the undesirable 
constituents. Preferred Solvents are, for exam 
ple, Sulfur dioxide, phenol, furfural, dichlor di 
ethyl ether, aniline, nitro benzene and the like. 
Solvent mixtures of these Solvents are also de 
sirable as well as solvents whose selectivity and 
solvency power have been modified by the use 
of Substances of the class of Water, alcohols and 
glycols. Solvent mixtures comprising a solvent 
of the class having a preferential solvency power 
for the aromatic type compounds as compared 
to the paraffinic type compounds and a lique 
fied normally gaseous hydrocarbon are also de sirable. 
The quantity of solvent used per volume of oil 

may vary widely and will depend upon the par 
ticular oil being treated, the temperature of treat 
ment, as well as upon the particular solvent or 
solvent mixture employed. 

In general it is preferred to use from one to 
four volumes of solvent per volume of oil being 
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treated. The Solvent and oil may be intimately 
mixed in any manner desirable, as for example, in 
a single or multi batch Operation. It is, however, 
preferred to contact the oxidized oil and the 
solvent in a continuous treatment in which inti 
mate contact between the oil and the Solvent 
are secured by suitable contacting and distribut 
ing means, 
The temperature of the solvent extraction 

treatment may vary widely. It is, however, pre O 

ferred to keep the temperature below the con 
plete miscibility temperature of the solvent and 
the oil. The process of the present invention may be 
readily understood by reference to the following 
examples which are given for purposes of illus 
tration only and are not to be construed as limit 
ing the invention in any manner whatsoever. 

EXAMPLE 1. 

Adewaxed overhead cylinder stock was oxidized 
by blowing with air for about three hours at 
about 330°F. in the presence of 0.1% manganese 
naphthenate catalyst. The inspections of the oil 
before and after oxidation were as follows: 

Table 1 

Original oil oxidized oil 

Yield--------------------------------- 100 -------------- 
Gravity, A. P.I.:--------------------- 20 19. 
Vis. Saybolt at 100° F. 5850 7920 
Vis. Saybolt at 210°F------------------ 207 25i 
Viscosity index.------------------------ 73. 74 
Precipitation No. mg. sludge/10 g. oil--------------- 119. 

Portions of the above original oil and of the 
oxidized oil were diluted, acid treated and were 
then clay percolated. The yields and inspections 
of the acid treated, clay percolated original and 
Oxidized oil Were as follows: 

Table 2 

Original oil Oxidized oil 

Yield, percent------------------------- 87 75 
Yis. at 210 F------------------------- 75.1 64.8 Wiscosity index. 79 82 
Gravity, A.P. I 21.7 22.4 
Color, R------ 4A 14 
Cast--------------- Poor Good 

The above data clearly, show that the conven 
tional methods of finishing by acid treating and 
clay percolation are not suitable for an oxidized 
oil. The yield is very low and the color is poor. 

Portions of the original oil and of the oxidized 5: 
oil were given several batch extractions with 
100% phenol at about 300°F. The solvent treated 
original oil and oxidized oil had the following: 
inspections: 

Table 3 

-- Original oil. Oxidized oil - Oxidized oil . 3X100% phe-IX100% phe-3X100% phe 
molati50°F, iaol at 150°F, nol at 50°F, 

Yield (overall)---------- 73.0 76.7 62.7 
Gravity, A. P. I.------ 25.1 23, 4 25.8 
Wis., at 20 F--- 35.8 53.7 128 
Wiscosity index.-- 86 85 89 
Color, R---------------- 1% -------------- 2/2 

From the above data, it may be seen that ap proximately 25% greater viscosity index-improve 
ment was secured by a pre-Oxidation treatment. 
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The data also indicate that the oxidized oil can 
be improved to almost the same extent in quality 
With One phenol eXtraction as compared to the 
unoxidized oil with three phenol extractions With 
approximately the same yields. 

EXAMPLE 2 

A hydrogenated lube oil distillate having a 
Saybolt viscosity of 120 seconds at 210°F. was 
oxidized at a temperature of 475° F. to a viscosity 
of 219 seconds Saybolt at 210° S. The oil was 
then diluted with three parts of naphtha, boiling 
in the range from about 350° to 500° F. and was 
then acid treated. It proved in possible to Sepa 
rate all the acid sludge and the oil remained a 
dark color, even after an acid treat of 140 lbs. per 
barrel and a clay treat of 200 lbs. per barrel. 

... The inspections of the oil were as follows: 
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- T'gble 4 

Gravity, A. P. I.------------------------ 2.l 
Wis. Saybolt at 100 F------------------- 2095 
Wis. Sayboit at 210 F-------------------- 45 
Viscosity index.------------------------- 103 
Color---------------------------------- Black 
The hydrogenated lube oil described above was 

oxidized as described and then Was given tWO 
successive extractions with two parts of beta beta, 
dichlor diethyl ether. The oil Was then con 
tacted with 100 lbs, per barrel of fine Attapulgus 
clay. Inspections of the finished oil were as foi 
IOWS: 

Tible 5 

Wis. Sayboit at 100 F--------------------- 1870 
Vis. Saybolt at 210 F-------------------- 140 
Wiscosity index.-------- - ... " 6 

Color, R-------------------------------- 2% 
The above invention is not to be limited iy any 

theory or rode of operation. - 
I claim: 
1. Process for refining and improving the 

quality of a lubricating oil comprising subject 
ing the same to the action of more than 800 cu. 
ft. of air per barrel of oil at a tenperature be 
tween 300 and 500°F. in the presence of 0.1% of 
manganese naphthenate, said air being passed 
through the oil at the rate of about 4% cu. ft. 
of air per barrel of oil per minute, treating the 
oxidized oil with a solvent mixture to remove the 
undesirable constituents, said solvent mixture 
comprising a solvent of the type having a prefer 
ential selectivity for aromatic type compounds. 

2. Process in accordance with claim 1 in which 
said solvent mixture comprises a solvent of the 
type having a preferential selectivity for aromatic 
compounds and a liquefied normally gaseous hy 
drocarbon. - 

3. The process of improving the viscosity index 
of a lubricating oil comprising subjecting the 
same to the effect of an oxygen-containing gas 
at the rate of between 60 cu. ft. and 240 cu. ft. 
of oxygen per barrel of oil at a temperature be 
tWeen 300° and 500°. F. in the presence of 0.1% 
manganese naphthenate, said oxygen-containing 
gas being passed through the oil at the rate of 
between A and 10 cu. ft. of oxygen per barrel of 
oil per minute, then treating the oxidized oil 

, before cooling with a solvent of the ciass having 
a preferential selectivity for aromatic type com 
pounds. 
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