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F. At 250-270° S., normally between about 8 
to 20 hours of air blowing are required. At 
temperatures below 220 F., the polymerization 
normally remains incomplete, no matter how 
long blowing is continued, and at temperatures 
above 300 F. undesirable oxidation reactions 
make themselves felt. 
Instead of air, other oxygen-containing gases, 

Such as pure oxygen, or non-oxidizing gases, may 
be used. However, if non-oxidizing gases are 
used, the polymerization proceeds very slowly 
and often remains incomplete. 
The suspended solids in the blown oil are so 

finely divided that they cannot be removed com 
pletely by settling. Moreover, frequently colored 
Substances are formed in the high temperature 
blowing which are soluble in the oil and which 
must be removed by means other than settling. 
have found that both the suspended and dis 

Solved harmful impurities contained in the oil 
after this stage may be removed by simple per 
colation, preferably at a temperature below about 
100 F., of the oil through a suitable, active, 
preferably naturally active, percolation clay such 
as Florida clay, Attapulgas clay, fuller's earth, 
etc. 
Operation, although coarsei' or finer clay may be 
used if desired. The oil resulting from the per 
colation has a light color and has the stability 
Which is required of turbine oils, iii desired, ac 
tivated clays Inay ice used, although prefer 
naturally active cays. 
The chemisty involved in the air blowing at 

the tengeratures between 220-300° S. is not wei 
Landerstood. in particulia, it is dificult to ex 
plain why unextracted mineral oils such as ordi 
nary Mid-Coratient, disi lates normally yield re 
atively dark cils of poor stability when treated as 
above, and that treatinent with excessive 
amounts of clay does Xiot slabstantially improve 
their stability. Furthez, have found thet elim 
ination of all the insoluble acid sludge prior to 
the high temperature air blowing at 220-300 F., 
as well as at least a major portion of the soluble 
Sludge together with dissolved SO2 is essential. 
It is, however, relatively immaterial by what 
means this is accomplished. For example, may 
treat the acid treated acidic oil, which has been 
freed from insoluble sludge but which contains 
small amounts of dissolved sludge, with liquid 
water at a temperature above 22 F. and under 
superatmospheric pressure, if desired, in the pres 
ence of an amount of a base such as Caustic 
Soda, line, aqueous annonia, etc. However, I do 
prefer the method hereinbefore described, of 
hydrolyzing with water at normal pressure, set 
tling additional sludge formed thereby and elim 
inating SO2 by blowing attemperatures below 
200 F. This method is simple, effective, inex 
pensive and consumes no chemicals other than 
air and Water. 
My invention will be more fully understood 

from the accompanying drawing which repre 
sents a flow diagram of a preferred form of my 
process. Topped mineral crude oil containing 
lubricating fractions substantially free from gas 
oil and lighter components enters extractor 
near its bottom through line 2 from a source not 

Propane is simultaneously injected 
through line 3. A naphthenic solvent, such as 
liquid SO2, furfural, phenol, cresylic acid, beta 
beta-dichlorethyl ether, etc., is introduced into 
the top of the extractor through line 4. The 
propane solution and naphthenic solvent flow 
countercurrently through the extractor , extract 

prefer to use a 30/60 mesh clay for this 
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comprising the naphthenic solvent emerging at 
the bottom of the extractor through line 5, and 
raffinate-propane solution flowing through line 6 
to heater and column 8 where propane con 
taining traces of naphthenic solvent is flashed 
off. Rafflinate free of solvent is conducted 
through heater 9 in line 0 to fractionating col. 
umn. where a light lubricating distillate hav 
ing preferably a Saybolt Universal viscosity at 
100 F. of 150 to 160 seconds is taken overhead 
through line 2, residue being withdrawn through 
bottom line 3. The distillate vapors in line 2 
are condensed in condenser 4 and condensate is 
stored in tank 5. 

Lubricating distillate is conveyed from tank 5 
by pump 6 in line to agitator G, which is 
equipped with steam heating coil 9, sludge line 
20, air line 2 and lines 22 and 23 for introduc 
ing concentrated Sulfuric acid and Water, respec 
tively. When the agitator has been filled with 
raffinate distillate oil to the desired level and the 
temperature has been adjusted to between 50 
and 14.0° F., the proper amount of sulfuric acid 
is dumped into it. Air is then admitted through 
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line 2 to provide the necessary agitation, and 25 
after sludge has been formed, the air current is 
turned off and sludge is allowed to Sete and is 
Withdrawn through line 29. A small annount of 
water is now introduced into the oil through line 
23 and is agitated with the oil to effect removal 30 
of the Suspended pepper sludge and ihydrolysis 
of the dissolved siudge. The secondary sludge 
so formed is settled and drawn through line 20. 
The oil which is now substantially sludge-free 
but contains dissolved SO2 is heated by means of 
coil 9 to a temperature preferably between 350° 
and 190° F. At this temperature, air is blown 
through the oil to remove the dissolved SO3. 
When this has been accomplished, the tenper 
ature of the charge in the agitator is the 
raised to about 250°-270° S., while air blowing 
is continued for about 8-20 hours. During this 
period, the oil turns dark purple. Without al 
lowing coloring. material to settle, the dark oil 
is cooled, is withdrawn from the agitator through 
line 24 and is conveyed by pump 25, preferably 
at a temperature below about 100 F. through 
percolation filter 26 which is filled with a suitable 
active bleaching clay Such as fuller's earth. The 
percolated oil, which is very bright and of light 
color, goes through line 2 to storage tank 28, 
The clay, which has been spent by contact with 

the oil treated as described, can be revivified by 
burning in the conventional manner. 
While in the above I have described a simpli 

fied flow diagram of my process, it is understood 
that many modifications within the scope of my 
invention are possible. For example, the differ 
ent treatments carried out in the single agitator 
as shown may be carried out in different agi 
tators. This may often be desirable because it 
may be difficult to remove all the acid sludge 
from the vessel used in carrying out the sulfuric 
acid treating step. Again, the oil polymerized by 
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air blowing may be cooled by passing it through 
a conventional cooler. Moreover, the installation 
of pumps wherever required is considered within 
the skill of the designer for refinery requipment. 
The following example further serves to illus- 70 

trate my process: 
A lead lined agitator was charged with 743 bar 

rels of a lubricating oil raffinate distillate having'. 
a Saybolt Universal viscosity at 100°F. of 155 Sec 
onds, obtained from a Mid-Continent crude by 
extraction by the Duosol process. The charge 
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2,218,133 
was treated at 80° F. with 10.1 pounds per barrel 
98% sulfuric acid. The resulting mixture was air 
agitated for 50 minutes and the sludge Was al 
lowed to settle and was drawn off. 0.75% water 
was then added to the sour oil and the agitation 
Was resumed for 30 minutes at 80° F. to effect hy 
drolysis of dissolved sludge. The hydrolyzed oil 
was settled . and an asphaltic sludge WaS drawn 
off. The oil was then passed through a heat ex 
changer into another lead lined agitator. The 
temperature of the oil after transferring was 150 
F., and at this temperature the oil was blown 
with air free of SO2. 
After the removal of the SO2, the oil was cir 

culated through the heat exchanger until the 
temperature reached 240 F. During the heat 
ing, a small amount of air was blown through 
the oil to remove the excess moisture and to in 
sure mixing. When the temperature reached 
240° F. the air was increased until violent agi 
tation was attained. The polymerization of un 
stable constituents was effected by blowing for 
14 hours with air between the temperatures of 
250 and 270° F. The polymerized oil was then 
allowed to cool and was percolated through 
fuller's earth at a temperature slightly below 
100° F. The following data were obtained: 

Barrels Percent 

Oil charged to agitator------------------------ 743 OO 
Oil lost in acid treatment--------------------- 24 3.23 
Acid sludge renoved.---- 35 ---------- 
Polymerized oil yield.---- a a 19 96.77 
Filtration loSS----------- A 64 City yield.gions of oilpound of clay-li------....I.I.I.I.I.I. 

Some of the more important properties of the 
treated oil in comparison. With the properties 
of a turbine oil produced by conventional sulfuric 
acid treatment followed by contact neutraliza 
tion with clay Were as follows: 

Oil properties New Erbine CASEgal 

Gravity, A. P.I.----------- 31.2, 
Color----------------------- 1A.--NPA. 
Demulsification at 130 F------ 820. 
Emulsion test-NaOH at 130 F.... 1 minute------ 4 minutes. 
Steam emulsion number------------ 30------------- 60. 
RL emulsion test i: 

Initial emulsion----------------- No emulsion 900, 
Emulsion after hour's aging--- 000----------- 280. 
Emulsion after 6 hours' aging--- 276------------ 80. 
Original interfacial tension, 38.9----------- 37.7. 
dynesicentimeter. 

interfacial tension after 1 hour's 27.8----------- 248. aging 
Interfacial tension after 6 hours' 20.4.---------- 19.0. 
aging. 

Swiss turbine oil aging test: 
Steamjet test.----------------- RL emulsion after aging--------- 
Interfacial tension after aging---- s 
Sludge mg/200 cc---------------- 6-------------- 
Acid number-------------- --- il--------------20. 
Saponification number.--------- lil------------ 2.7. 

1 For description of the RL emulsion test, see the 'Institute of 
Mechanical Engineers-General Discussion on Lubrication and 

ricants Group IV Properties and Testing,' October 1937, pps. 
fhe Swiss turbine oil test is described in “Schweizerischer ver 

band fir die Materialprüfungen der Technik’ SVMT 17, July 12, 
928. 

If desired, oxidation orcorrosion inhibitors such 
as phenyl alpha naphthylamine, aromatic sulfur 
compounds, etc., may be added to the oils treated 
by my process further to increase their resistance 
against the sludge inducing influence of metals. 

I claim as my invention: 
1. In the process of producing stable hydro 

carbon oils suitable for lubrication, the steps 
comprising treating a lubricating raffinate ob 
tained by extracting a hydrocarbon oil with a 

3. 
naphthenic solvent which is substantially free 
of asphalt and resins with an amount of con 
centrated sulfuric acid Sufficient to produce 
sludge and SO2, separating the Sludge to pro 
duce a substantially sludge-free oil containing 
SO2, blowing the resulting SOur Oil With a gas 
which is substantially chemically inert under the 
conditions of the blowing to remove SO2, further 
blowing the resulting SO2-free oil with an Oxy 
gen containing gas at a temperature between 
220 and 300 F. for a time sufficient only to Sub 
stantially effect polymerization of unstable. Com 
ponents of the lubricating oil, whereby the color 
of the oil is materially darkened, and contacting 
the darkened oil with an active bleaching clay 
to decolorize the oil. 

2. In the process of producing turbine oils, the 
steps comprising treating a lubricating raftinate 
obtained by extracting a hydrocarbon oil. With a 
naphthenic Solvent Which is Substantially free 
of asphalt and resins and has a Viscosity Suitable 
for turbine oils. With an amount of concentrated 
Sulfuric acid Sufficient to produce sludge and 
SO2, separating the sludge to produce a Substan 
tially sludge-free oil containing SO2, blowing the 
resulting Sour oil with a gas which is substan 
tially chemically inert under the conditions of 
the blowing to remove SO2, further blowing the 
resulting SO2-free oil with an oxygen containing 
gas at a temperature between 220 and 300 F. 
for a time Sufficient Only to Substantially effect 
polymerization of unstable components of the 
lubricating oil, whereby the color of the oil is 
materially darkened, and contacting the dark 
ened oil With an active bleaching clay to decol 
Orize the oil, 

3. The proceSS of claim 1 in which the oil is 
a distillate oil. 

4. The process of claim 2 in which the oil has 
a Saybolt Universal Wiscosity at 100 F. of 100-200 
Seconds. 

5. In the process of producing a turbine oil, 
the steps comprising treating a lubricating raf 
finate distillate obtained by extracting a hydro 
carbon Oil With a naphthenic Solvent having a 
Wiscosity Suitable for. turbine oils with 5 to 20 
pounds concentrated Sulfuric acid at a tempera 
ture between 50-140 F., thereby producing sol 
uble and insoluble sludge and SO2, Separating the 
insoluble sludge, treating the resulting sour oil 
Containing dissolved sludge and SO2. With a Small 
amount of liquid water to hydrolyze soluble 
Sludge, thereby precipitating same, separating 
the hydrolyzed sludge, blowing the sludge-free oil 
Containing dissolved SO2 with air at a tempera 
ture below 200 F. to remove SO2, further blow 
ing the SO2-free oil With air at a temperature 
between 220-300' F. for a time only sufficient 
to Substantially polymerize unstable components 
of the oil whereby the color of the oil is darkened, 
and contacting the darkened oil with an active 
clay at a temperature below 100 F. 

6. The process of claim 5 in which the Sulfuric 
acid has a Concentration of 95-100%. 

7. The process of claim 5 in which the amount 
of water is 4% to 2% of the oil. 

8. The process of claim 5 in Which the tempera 
ture of blowing the SO3-free oil is between 
250°-270° E, 

9. The process of claim 5 in which the time 
and temperature of blowing the SO2-free oil is 8 
to 20 hours at 250-270° E. 

10. The process of claim 5 in Which the clay is 
a naturally active percolation clay. 
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