Patented Mar. 1, 1932

UNITED STATES

1,847,623

PATENT OFFICE

THOMAS F. OTT, OF BERKELEY, CALIFORNIA, ASSIGNOR TO UNION OIL COMPANY OF
CALIFORNIA, OF LOS ANGELES, CALIFORNIA, A CORFPORATION OF CALIFORNIA

‘METHOD OF TREATING OIL

No Drawing, Application filed July 15,

This invention relates to a process for
treating lubricating oils to produce lubri-
cating cils of the proper characteristics and
to produce lubricating oils of desired color. -

1t is an object of this invention to treat
highly viscous lubricating oil with acid under
such conditions that the subsequent neutral-
izatien by solutions of neutralizing agents.
shall not create troublesome emulsions.
ro At is a further object of this invention to

treat lubricating oils of over 800 seconds Say-
bolt Universal at 100° F. and even up to

15,000 seconds Saybolt Universal at 100° F.

or even higher viscosity oils, and oils having
15 a viscosity of 55 and higher seconds Saybolt

Universal at 210° F., with acid under such

conditions that troublesome emulsions are

not formed when the acid treated oil is sub-
sequently neutralized by solutions of neutral-
£3 izing agents.

It is a further object of this invention to
treat Jubricating oils by acid under such con-
ditions that the inherent green fluorescence
of the oil is not destroyed.

It is a further object of this invention to.
treat lubricating oils with acid under such
conditions that the bodies having a blue
fluorescence are not formed. o

It is a further object of this invention to
30 treat lubricating oil with acid under such
conditions that only a minimum loss by
sludge formation is obtained.

It is e further object of this invention to
treat lubricating oil with sulfuric acid of
non-sulfonating and non-oxidizing concen-
trations to obtain the objects described above.

It is a further object of this invention to

t labricating oil with sulfuric acid of
s than 90% acid strength and preferably
of a strength lying between 40 to 909 acid
concentration.

A well known process
of lubricating oils consists in treating lubri-
cating oil stock with 98% sulfuric acid in
varying quantities; removal of the acid
sludge formed, by settling, or other means;
neutralization of the acid treated oil with
caustic soda or equivalent neutralizing agent ;
washing the neutralized oil with water; and
the removal of the last traces of water in order-
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to pr.oduceva‘ dry finished oil by heating the
washed oil and agitating it with air. Proc-

esses are also well known for producing

finished lubricating oils which involve treat-
ing'the finished oil from the above or similar
process with fuller’s earth or finely divided
decolorizing clays. - Also, in other processes,
clay treatments have been applied at some
point after the acid treatment of the lubricat-
ing stock, as, for instance, after acid treat-
ment, the oil is treated with clay to produce a
finished oil free from acid reaction products
and. of desired color.

During the treatment of lubricating stocks
with 98% acid there is generally a definite and
noticeable rise in temperature and evolution
of sulfur dioxide gas. This may be taken as
an evidence of an oxidizing action.

The lubricating stocks are treated with sul-
furic acid in different amounts, in order to
produce a finished lubricating oil of red or

“pale color from the stock which is generally
dark greenin color and opaque. The amount

of sulfuric acid used is generally dependent
upon the nature of the stock, for some stocks
react more readily to acid treatment than
others and give a finished oil of the required
color with less severe acid treatment.

Strong sulfuric acid is also a sulfonating
agent, and the use of strong sulfuric acid in
large quantities on lubricating stocks, defin-
itely tends to produce sulfonated products
which promote emulsification during neutral-
ization of the acid oils with caustic soda.
These sulfonated products may also appear in
some form in the finished lubricating oils, and
thereby cause them to have poor de-emulsi-
fying and lubricating properties.

It is known that oxidation does occur in
treating these lubricating distillates with
strong sulfuric acid.  One of ‘the effects of
such an oxidation is to impart a somewhat

“bluish or purplish fluorescence to the acid oil.

It is known that strong sulfuric acid is defi-
nitely a sulfonating agent and one of the re-
sults of the sulfonating action on lubricating
distillates is to impart to the acid oil a bluish
fluorescence, even more pronounced than ob-
tained by deleterious oxidation effects.

When treating certain lower viscosity distil-
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lates for the production of spray oils, it has
been necessary to use large amounts of 103%
sulfuric acid. The acid oils in this case are

almost purple in appearance and when at-

tempting to neutralize these acid oils with
caustic soda, emulsifying difficulties have
been so pronounced that on one occasion the
whole volume of oil seemed to emulsify into
a semi-solid condition. This tendency mush
definitely have been occasioned by the pres-
ence of material amounts of sulfonated pred-
ucts. » 7

The tendency to emulsify when neutvaliz-
ing a lubricating distillate hasbeen more pro-

o= nounced with an increased viscosity of the

lubricating distillate, so that it has been al-
most impossible to treat lubricating stock of
higher viscosity than 1200 seconds Saybolt
Universal at 100° F. with strong sulfuric acid
without encountering serious emulsion diffi-
culties during the neutralization process.
This would indicate that the suifonating ac-
tion is more pronounced in the case of the
higher viscosity distillates, or causes more
difficulty during neutralization on account oi
the higher viscosity of the oils being neutral-
1zed.

The use of sulfuric acid in oxidizing and.

sulfonating strength acts to destroy the inher-
ent green fluorescence of the lubricating oil
and/or to develop bodies having a blue  fluo-
Tescence.

When producing finished Iubr
by the use of strong sulfuric acid, the blui
flucrescence of the acid oil, occasioned by
defiriite oxidizing and sulfonating dction,
may be carried on through the treating proc-
ess, thereby imparting a somewhat biuish
fluorescence or “bloom” te the finished oill
This has been considered détrimental, for if
destroys scmewhat the attractive apy
ance of the finished product and tends to be
indicative of the presence therein of certain
deleterious oxidation and sulfonation reac-

icating oils
sh

nay.-

5 tion products.

When treating lubricating stocks with
strong sulfuric acid, relatively large amouxnts
of acid sludge ars formed, resulting in low
vields of finished oil. The large lcsses thus
incurred are not necessary, in that the per-
cent. of substances present in the lubrica-
tion stocks which are actually objectionable
malodorous substances, and’ easily oxidized,
color or acid forming substances, is reaily
very small, and the treatment with strong

acid may involve much more severe chemical

reactions than are necessary -to produce 2
finished preduct of the appearance and qual-
ity desired. ,
The deleterious effects of strong acid re-
sulting from- oxidation and suifonaiion can
be summerized : '

1. Tmparting a deleterious blue fiuorescence

5 to the oil:

this-high quality, seemin
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2. Large losses of lubricating oil.

3. Causing bad emulsions on subsequent
neutralization.

4. Imparting to the finished lubricating
oil a content of oxidized and sulfonated ma-
terial which impair its lubricative proper-
ties end impart to it an undesirable emul-
sifying tendency.

1 have discovered and developed, that the
treatment of lubricating stocks for the pro-
driction of finished lubricating oils, may be
improved very much and added beneficial
results chtained by regulating the acid treat-
ment of the stock so as to minimize the oxi-
dizing and sulfonating action. 1 have ac-
complished this by using sulfuric acid of rela-
tively weak strength, and have found that
such relatively non-oxidizing and non-suifo-
nating acids are available in sulfuric deid of
coricentration ranging from 406 o 90% .50,
TWhen treating lubricating stocks with such
acids, the omdizing effect as evidenced by
evolution of sulfur dioxide and material ad-
vance in temperature during zcid treatment,
is minimized and very much less than when
treating with the stronger sulfuric acids.
The oxidation effect and temperature rise are
diminished with decreasing strength of acid
used. Since lubricating stocks are of dif-
ferent “quality” as evidenced by different
amounts of strong sulfuric acid required to
produce a finished oil of a definitely desivec
color, it follows that different strength weal
acids may be applied to different quality
stocks in order {o produce 2 finis eil of
the desired color. Stocks that require reia-
tively small amounts of strong t

acid to pro-
duce a red oil of 4 to 5 N. P. A. color, may
be successfully treated with sulfuric acid of
as low concentration as 40 to 55% H.S50.,
whereas certain stocks which de not have
) v require sulfurie
acid of 75 to 90% strength and, of course,
there ave other stocks to which can be suc-
cesstully applied; sulfuric acid with strength
in between the ranges specified.

The use of these weak acids definitely re-
sults in the formation of very much less sul-
fonated products which has resulted in less
teridency to emulsification’ during the neu-
tralization process. Also, a decrease in o0x-
idizing and sulfonating actions is definitely
shown by less tendency to form acid oils and
finished Jubricating oils with a biuish fluo-
rescence or “boom”. Im fact, the finished lu-
bricating oils resulting from treating the lu-

bricating stocks with weak acids, possess a
“green fluorescence or “bloom”. These fin-

1shed oils are more pleasing in appearance
and: possess othier advantageous character-
istics. This treatment does not destroy the
green fluorescerice in the oil nor does 1t de-
velop bodies having blue fluorescence.

In the treatment of lubricating stocks wit!

weak - acids, very much less acid sludge is
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formed than when using strong acids, result-
ing in increased yields of finished oil. The
treatment with weak acids also more nearly
adjusts the treatment to that necessary to
produce a finished lubricating oil of good lu-
bricating properties, without subjecting it to
severe chemical reactions which are not neces-
sary and which may destroy some of the lu-
bricating properties. The treatment of the
stocks with weak acid definitely resultsin a
finished Iubricating oil less liable to contain
sulfonated products therein, and consequent-
1y such 2 finished lubricating oil has superior
demulsifying and lubricating properties.
The effect of the treatment of lubricating
stocks with weak acids as evidenced by a re-
duction in the tendency of emulsification
when neutralizing the acid oil, has made it
possible to successfully treat lubricating
stocks of very high viscosity. It was for-
merly impossible to economically and ad-
vantageously treat stocks above 1200 viscos-
ity Saybolt Universal at 100° K. with strong
wlfuric acid in amount requirved o give com-
mercial oils, and even in the neighborhood of
800 seconds emulsions have mads said treat-
ment almost economically impossible. Stocks
have now been successfully treated with
wealk acid with viscosities as high, and even
higher, than 15,000 Saybolt Universal af
100° E. Xt is well known that in order to
produce commercial oils of required viscos-
ity at 210° F. ranging from 55 seconds Say-
bolt Universal to 150 seconds Saybolt Uni-
versal, that oils of varying viscosity at 100°
F. are required, depending upon the source
or nature of the crude oil. Thus, for ex-
ample, whereas an oil of 800 to 1,200 viscosity
seconds Saybolt Universal at 100° F. would
be required to produce 2 finished lubricating
oil of 55 to 70 seconds Saybolt Universal at
210° ¥, if produced from a western or-naph-
thene base crude, on the other hand, an oil
of approximately 450 to 800 seconds Saybolt
Universal viscosity at 100° F. would be re-
quired to produce a finished lubricating oil

" of 55 to 70 seconds Saybolt Universal at 210°

F., if produced from an eastern or parafline
base crude. All of the above cils, wher
treated with strong acid in the neighborhood
of 98% acid in sufficient quantities to give
commercial oils ranging from 55 to 150 sec-
onds Saybolt Universal and higher at 210°
F., produce emulsions of such tenacity as to
render the processes both difficult and un-
economical and impossible of commercial ex-
pleitation. Whereas, such oils, when treated
with the process herein described, that is,
with weak acids of 90% and less concentra-
tion, the desired oils may be produced with-
out any substantial difficulty as to emulsions
on neutralization. This is a distinct advan-
tage, for it has opened new fields for the eco-
nomical production of lubricants of high vis-
cosity which have a general application.

3

In the treatment of high viscosity stocks

_of above 800 seconds Saybolt at 100° F. with

strong acid, as previously described, the
oxidizing and sulfonating actions were al-
ways increased by the necessity of treating
these stocks at somewhat advanced tempera-
ture, in order to reduce the viscosity so that
proper settling of reaction products would
take place at atmospheric pressure. - The use
of weak acids permits treating at much high-
er temperatures than were formerly prac-
tical. By using acids of less than 90% con-
centration, I have been able to avoid the bad
emulsions which have made treatment of
these high viscosity oils impossible. The ad-
vance in temperature of treatment when using
wealk acids, does not result in the increased
oxidizing and sulfonating  action as when
using strong acid, so that stocks of high
viscosity have been treated at temperatures
as high ag 250° F. with weak acids, without
the evolution of sulfur dioxide in near the
quantity as when treating with strong sul-
{furic acid at temperatures of nearer 100° F.
In similar manner the treatment of high
viscosity stocks at high temperatures has not
resulted in the formation of sulfonated
bodies to the extent that these high viscosity
acid oils cannot be successfully neutralized in
open agitators at ordinary pressures.

While these elevated temperatures may
prove necessary for these very high viscosity
oils, it tends to increase the oxidizing and sul-
fonating effect of the acid and therefore tends
to oppose the advantage of the dilution of the
acid. It is, therefore, preferred to work at
as near normal temperature as possible, con-
sistent with the rapid and adequate settling of
sludge, and for oils of 800 seconds or less,
heating is avoided and reaction proceeds at
as low a temperature as consistent with prop-
er settling of sludge and reaction products.

Another advantage of theuse of weak acids
lies in the possibility of utilizing waste acids
obtained by washing the acid sludge derived
from treating lubricating stock with different
cencentration acids. When employing 98%
sulfuric acid or stronger sulfuric acid for
acid treating lubricating stocks, the waste
acid derived from washing this acid sludge
is generally of 40% to 55% H.SO, content.
This waste acid is a so-called “black acid”,
for it contains a material percentage of fine-
ly divided carbonaceous material. The or-
dinary means for the utilization of this waste
acid is to concentrate it in the proper type
of concentrating plant to a concentration as
high as 90% H,SO, or higher. However,
the production of black acids of 40 to 55%
strength allows these black acids to be used
directly for acid treating certain lubricat-
ing stocks of high quality.- On stocks which
are not of such high quality then, these black
acids can be used by fortifying them with
strong sulfuric acid so that they have an
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H.50, content of above 55% and possibly up
to about 85%. The concentration to which
they can be economically fortified naturally
depends on the cost of the fortifying acid as
compared with the cost of concentrating the
“black acids” to the desired strength. Fig-
ures show that the biack acids can be fortified
to a concentration of about 80% economically,
as compared with concentrating them to this
concentration.. They can be fortified to con-
centrations less than 80% even more eco-
nomieaily compared t{o concentration.

ertain stocks have such a quality that per-
mits the use of 70 to 85% acid and these
stocks have been successtully treated with
acids of this concentration made by fortify-
ing black acid. : ;

On a certain stock it has been definitely
shown that the use of 839% H,SO, results in
the production of an o1l of less desirable
characteristics than the use of 80% H,S0,.

¢ is difficult to define absolutely the proper
strength acid for each stock so as to insure 2
minimum oxidizing and sulfonating action,
but the decrease of such actions is definitely
noticed when reduwcing the strength below
90% H,SO,. Beneficial effects have been ob-
tained by the use of 60 and 70% F1,S0,, but
the use of these acids depends upon the qual-
ity of the stock being treated, since in order to
produce a finished oil of a certain color, it
might be necessary to use very large amcunts
of acids of this concentration, wheress, ma-
terially less amounts of acid of a strength of
80 to 90% could be employed to produce the
same color. However, in the case of the use
of a stronger acid, the beneficial effects on the
neutralization of minimizing the oxidizing
and sulfonatng actions will not be as notice-
able as in the case of the use of 2 wealker acid.
Finished oils of still more pleasing green
fluorescence, or bloom, and of somewhat bet-
ter demulsifying and lubricating qualities,
could be produced with the relatively weaker
acid, but the economy of the process might
make it preferable to use the relatively
stronger acid. It, therefore, appears that
for every oil there is an optimum concentra-
tion of acid beyond which the sulfonation
and oxidation effect increases to a deleterious
extent and below which excessive amounts
of acid must be employed.

After the acid treatment of the various
stocks with weak acids, the strength of which
rding to the “quality” of the
stocks, the acid oils are freed from sludge by
settling or other means; the acid treated oils
then neutralized with caustic soda, and the
neutralization reaction products removed by

then washed

settling or other means; and
After water washing, the oils
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with water.
are dropped into a “blow pan” where they are
heated and blown with compressed air to ve-
move traces of water. The oils produced in
this manner are more free from deleterious

‘strong acid.
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reaction products, such as oxidized and sulfo-
nated products, and are characterized by a
less pronounced bluish fluorescence, or
bloom. Also, a materially increased yield of
finished oil is produced than when using
The heating of the oil in the
blow pan, and blowing it with compressed
air, résults in some oxidation of the oil and
tendency to form again a bluish fluorescence;
herefore some other method for obtaining a
product of even more pleasing appearance
and of somewhat better characteristic and
quality preferably shouid be used.

After acid treating the lubricating stock,
it is then neutralized as usual, and the re-
action products removed by settling or other
means. The neutralized oil is then clay
treated without washing the neutralized oil
with water. The clay treatment consists in
mixing the neutralized oil with various
amounts of finely divided decolorizing clay
and heating this mixture to a relatively ad-
vanced temperature, for example, 250° F. to
330° ¥. and removing the clay by a filtration
process or eguivalent means. Such a pro-
cecure is somewhat more economical, for the
water washing of the oil has been eliminated
as well as the heating of the oil in the blow
pan and agitating it with compressed air.
The clay has a decolorizing action as well as
an absorbing action for reaction products,
and the use of clay permits the use of less acid
to obtain the same color of finished oil as
compared with the process where clay is not
usecd. The omission of either or both of the
steps of water washing the neutralized oil
and then blowing it free from traces of water,
and substituting therefor, a clay treatment,
results in the production of a finished oil of
more pleasing appearance. The oil pro-
duced in this manner is characterized by a
distinet greenish flucrescence, or bloom, and
is more free from deleterious reaction prod-
ucts than the oils which have not been clay
treated, due to the absorbing action of the
clay in further removing these deletericus re-
action products.

Oils of pleasing appearance and excellent
quality naturally can also be cbtained by
clay treating the acid treated oils after neu-
tralization and after water washing these
neutralized oils.

Also oils of pleasing appearance and good
quality may be obtained by clay treating the
oils which have been produced from the blow
pan. Naturally, the elimination of the steps
discussed, results in a more economical proc-
ess, and the choice of steps is cccasioned by
the cost of the finished product and the pleas-
ing appearance and quality thereof.

Oils of pleasing appearance and excellent
quality also can be obtained by treating with
weak acid lubricating oil which has previcus-
1y been neutralized or had its acidic constitu-
ents substantially removed. These acidic
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constituents can be variously removed by dis-

tilling the crude oil with caustic soda or:

equivalent chemical, or treating the distil-
late with a neutralizing agent either in the
vapor phase during the distillation process
or in the liquid phase after condensing.
Adfter treating the substantially neutral dis-
tillates, preduced in this manner, with weak
sulphuric acid, the acid remaining in the oil
may be removed by washing with watex,
treating with a neutralizing agent or treat-
ing with an absorbing and decclorizing clay.
The neutralizing agent and/or the clay acts
to remove acid and acid reaction products
from the oil. In every case, the use of weak
sulphuric acid imparts a pleasing green fluo-
rescence to the finished o1l and results in the
production of the finished oil substantially
free from oxidized and sulphonated material
in an economical manner.

The preferred process for the manufacture
of finished Iubricating oils, at present, in-
volves the following sfeps: treatment of the
lubricating stock or distillate with sulfuric
acid in concentrations varying from 40 to
90% H.S0,: removing the acid sludge by
settling or other means ; neutralizing the acid
cil with caustic soda solution or equivalent
neutralizing agent; removal of excess caustic
soda sclution and some reaction products by
settling or other means; mixing of the neu-
tralized oil with finely divided ahsorbing and

decolorizing clay in amounts varying rough-

ly from 10 pounds to 80 pounds of clay per
barrel of neutralized oil ; heating the mixture
of neutralized oil and clay to a temperature
varying roughly from 250° F. to 330° F.;
the oil and clay are then filtered and the fil-
tered oil is centrifuged whereby any traces of
clay which may have come through the filter
press will be removed, the centrifuged oil he-
ing then cooled and sent to storage.

The method of treating or refining lubri-
cating oil stock herein described, is well
adapted to accomplishing the purpose for
this invention, but various modifications may
be made in the details of the process without
departure from the spirit of the invention,
and the invention is, therefore, not limited to
the specific processes ‘described for the pur-
pose of illustrating the invention,butincludes
all such modifications as come within the
scope of the claims.

I claim:

1. A method of refining lubricating oil of
a viscosity greater than 1000 seconds @aybolt
Universal at 100° F. which comprises treat-
ing said oil with sulfuric acid of 40 to 90%
separating the acid
sludge and neutralizing said acid treated oil.

2. A method of refining lubricating oil of
a viscosity greater than 1000 seconds Saybolt
Universal at 100° F. which comprises treat-

*ing said oil with sulfuric acid of 40 to 90%

5

acid concentration and separating the acid
sludge. ) '

3. In the treatment of lubricating oil
which generates a blue bloom on treatment
with strong sulfuric acid, the step of treat-
ing said oil with sulfuric acid having an acid
concentration of 40-90% to produce an oil
having a green bloom. S

4. Inthe treatment of lubricating oil hav-
ing a green bloom which is destroyed or im-
paired upon treatment with concentrated
sulfuric acid, the step of treating said oil
with sulfuric acid having an acid concentra-
tion of 60 to 90%.

5. A method of refining lubricating oil
stocks which comprises treating the oil with
sulfuric acid of 40% to 90% H,SO, content;
removing the acid sludge; neutralizing the
acid oil; removing the excess of neutralizing
agent and reaction products; mixing the neu-
tralized oil with comminufed solid absorb-
ent material; heating the mixture of neu-
tralized oil and absorbent material to a tem-
perature of 200° F. to 350° F.; removing the
absorbent material; centrifuging the filfered
oil to remove traces of absorbent material and
pumping the finished oil through a cooling
eoil to storage.

6. A. method of refining lubricating oil

stocks which comprises treating the oil with
sulfuric acid of 40 to 90% H,SO, content:
removing the acid sludge by settling; neu-
tralizing the acid oil with  a neutralizing
agent; removing the excess of neutralizing
agent and reaction products; washing neu-
tralized oil with water; heating the washed
oil and blowing with compressed air or other
agent to remove last traces of water.

7. A method of refining lubricating oil
stocks which comprises treating the oil with

sulfuric acid of 40 to 90% H,SO, content;

removing the acid, mixing the acid oil with
comminuted solid adsorbent material, heat-
Ing the mixture of acid oil and adsorbent ma-
terial to a temperature of 200° . to 350° F.,
removing the adsorbent material by filtra-
tion, centrifuging the filtered oil to remove
traces of adsorbent material and pumping
the finished oil through a cooling coil to
storage.

8. A method of refining lubricating oil of
a viscosity higher than approximately 55
seconds Saybolt Universal at 210° F. which
comprises treating said oil with sulfuric acid
of 40-90% concentration and separating the
acid sludge and neutralizing said acid treated
oil.

9. A method of refining lubricating oil
which comprises treating oil with sulfuric
acid from 40 to 90% sulfuric acid content, re-
moving the acid from the oil and treating
said acid treated oil with an agent capable of
separating the residual acid reaction product
in the oil from said oil.

10. A method of refining oil which com-
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prises generating a neutral lubricating oil
fraction and treating said neutral oil with
weak acid from 40 to 90% sulphuric acid
concentration, separating the acid from said
oil and treating said oil with an agent ca-
pable of removing said acid reaction prod-
uct from said oil.

Signed at Los Angeles, in the county of
Los Angeles and State of California, this
28th day of June A. D. 1929.

. THOMAS F. OTT.



