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This invention relates to improvements in
stable mineral oils' and the method of preparing
the same.

In the refining of petroleum oils, in partxcular
oils-of the type used for such purposes as lubri-
cating high speed spindles of knitting machinery
or bearings of high speed turbines and oils used
for insulating electric switches and transform-
ers, it is frequently necessary to resort to drastic
treatment with strong acids in order to reduce
the sulfur content to the low maximum sulfur
content required. While such treatment enables
the oil to meet the sulfur specifications other
properties thereof are seriously impaired.. Oils
so treated have unusually high oxygen absorp-
tion and are susceptible to sludging, high acidity

" and possible peroxide development.

Some petroleum oils, particularly certain of
the low sulfur oils of the naphthenic type, be-

0 come ‘susceptible to sludging and high acidity

development although subjected to only relatively

light aeid treatment,

Acid treated oils which develop sludge and
high acidity because: of the refining treatment
to which they have been subjected are commonly
referred to as “overtreated” oils, and as. used
herein the term' includes any acid trested: oil
which ‘is susceptible to sludging, high acidity and
possible’ peroxide development,

0  In is'an-object of this invention to provide a

method of- avoiding the overtreatment of oils.

It is another object of this invention to provide
a method of acid treating oils without render-
ing- the same susceptible to sludging and high
acidity - development.

It is-another object of the present-invention to
previde a method of preparing mineral oils hav-
ing -improved oxidation stability.

It is still another object of this invention to
provide lubricants which have inereased oxida-
tion stability.

A further object of the invention is to prepare
a transformer oil which has improved oxidation
stability.

5 = A further object of this invention is to provide
a method of avoiding the overtreatment of-elec-
tric insulating oils.

We have found that the susceptxblhty to sludg-
ing. of @ distillate. due to the overtreatment

0 thereof can be avoided or materially decreased
by the addition of small amounts; for example
from about 0.1% to about 5.0%, of an uncracked
high sulfur residue to the distillate prior to the
acid treatment of the distillate. 'The sulfur con-

3 tent of the uncracked residue may bé from about
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(CL. 196--40)

0.5% to about 7.0%- and preferably from about
20% to about 4.0%. The residues may be the
bottoms from the non-cracking distillation of
high sulfur crude oils, such as Winkler crude
oils-or crude oils of the Winkler type,

The term “non-cracked petroleum residue” as
Used herein is defined as the residue resulting
from the non-cracking distillation of crude pe-
troleum ‘or- topped. crude and represents aboub
10% to 35% of the total charge on crude dis-
tilled. ) .

It is not possible to state definite quantities
of residue which should be used since the amount
required depends to a large degree upon . the
character of the residue; a residue representing
a smaller fraction- of the: crude distilled will be
used in lesser quantities than a residue repre-
senting: a larger fraction of the crude. distilled.
In general, it may be stated that the amount of
residue used should be that quantity which will
give results ' comparable with that obtained us-
ing 0.1% to 5% of about. 7 toabout an 11°A; P. I.
gravity residue having a Saybolt furol viscosity
at 210° P, of about 100 seconds to about' 1350
seconds, and preferably from about 05% to
about 1% of a residue having a Saybolt furol
viscosity at 210° F. from about 300 seconds to
about 600 séconds.

In order that the mvencl,on may be clearly
understood the sameé is illustrated by the fol-
lowing preferred embodiment thereof. A trans=
former oil distillate from a low sulfur naphthenic
crude having theé following inspection:

Graviby. oo . AP T2 257 t0 262
Plash___ . __ . .°F, __ 265-275
Pour B ~50
Saybolt viscosity at 100° F._seconds. 5160

. was treated with one pound of 93% sulfurlc acid
per gallon of oil, neutralized and subsequently
clay percolated to a yield of about 2000 gallon
per ton of clay. This treated uransformer oil: dis-
tillate when tested by the Snyder Life Test’ had

a “life” of 4 days.

The Snyder Life Test which is an 1ndex of
the oxidation stability of an oil is: conducted
by maintaining about 500 cc. of the oil under
test at a constant temperature of 120° C. Once
every 24 hours a- 10 cc. sample of the-oil is’ Wlth-
drawn, coeled and: ceptrnuged for the-purpose
of determining the first appearance of sludge.

The “life” of the oili$ the nuniber of days the
oil car be held at a témperature of 120 C. be-
fore visiblé sludge is formied. The test is more
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fully described in the A. S. T. M. Proceedings,
vol. 24, part I, page 638 (1924).

To the same transformer oil distillate, before
acid treating, was added about 0.5% of a non-
cracked residue obtained in the non-cracking

distillation of Winkler crude oil. This residue
had the following properties:

Gravity oo A/ P. L _. 9.5
Flash o o e e °F, _._ 550575
Furol viscosity at 210° P seconds.. 400-440

The transformer oil distillate with the added
residue was treated with 1 pound of 93% sul-
furic acid per gallon of oil, neutralized and sub-
sequently percolated through granular fuller’s
earth to a yield of about 2000 gallon per ton _of
clay. When submitted to the Snyder Life Test
the finished transformer oil had a “life” of 21
days showing an improvement of more than
5009 over the oxidation stability of the trans-
former oil treated without the addition of
residue.

To illustrate the ‘effect of a small amount of
residue in preventing the overtreatment of oils,
the above finished oil, that is the transformer oil
distillate containing 0.5% of residue was re-
treated with 0.5 pound of 104% % sulfuric acid,
neutralized and clay treated to a yield of 2000
gallon per ton of clay. This oil had a “life” test
of 19 days as compared to a “life” of 21 days of
the oil before retreating and a “life” of 4 days of
the distillate treated without the addition of resi-
due, - Although the oils in the last two examples
were much more drastically acid-treated than the
transformer oil distillate containing no residue
they showed no indication of being overtreated as
evidenced by the Snyder Life Test results.

While the residue may be added to the distil-
late without dilution the same may be blended
with a light distillate in order to facilitate the
handling of the residue. We have found a blend
of about 53% residue and 47% of a light low cold
test distillate having the following typical in-
spection

Gravity .- A P.I__ 155
Flash o e ‘F__ 350
POUr e e °F.. +5
Saybolt viscosity at 100° F______ seconds.... 3285
Saybolt viscosity at 210° FP_________ do__.. 144
wags suitable for this purpose. A mixfure of a

transformer oil distillate from naphthenic crude
and about ‘0.7% of the above described residue
blend when treated with 1 pound 93% sulfuric
acid per gallon of distillate, neutralized and per-
colated through fuller’s earth, yielding a product
having a color of less than 1 N. P. A, had a
“life” test of about 21 days.

While we have described our invention in con-
nection with the treatment of transformer oil dis-
tillates the same is not limited thereto. Our in-
vention is applicable with the same success to
the treatment of spindle lubricants, turbine oils,
lubricating oils requiring drastic acid treatment
and white oils.

This application is a continuation-in-part of
our copending application Serial 133,378, filed
March 27, 1937,

We claim:

1. The method of increasing the sludge stability
of a petroleum lubricating oil distillate having a
Saybolt Universal viscosity greater than about
50 seconds at 100° I, and normally susceptible to
sludging after sulfuric acid treatment which com-
prises mixing said petroleum distillate prior to
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treatment with sulfuric acid with from about
0.1% to about 5.0% of a heavy uncracked pe-
troleum residue having a sulfur content from
about 0.5% to about 7.0%, a Saybolt furol vis-
cosity at 210° F. of about 100 seconds to about
1350 seconds and a gravity of about 7 A, P. L.
to about 11 A. P. I and subsequently treating said
mixture with sulfuric acid.

2. The method of increasing the sludge sta-
bility of a petroleum lubricating oil distillate hav-
ing a Saybolt Universal viscosity greater than
about 50 seconds at 100° F. and normally suscep~
tible to sludging after sulfuric acid treatment
which comprises mixing said petroleum  distil-
late prior to treatment with sulfuric acid. with
from about 0.1% to about 5.0% of a heavy un-
cracked petroleum residue having a sulfur con-
tent from about 2.0% to about 4.0%, a Saybolt
furol viscosity at 210° F, of about 400 seconds to
440 seconds and subsequently treating said mix-
ture with sulfuric acid.

3. The method of preparing a sludge resistant
electric insulating oil which comprises mixing an
electric insulating oil distillate normally suscep-
tible to sludging after sulfuric acid treatment
with about 0.1% to about 5% of an uncracked
petroleum residue having a sulfur content of
about 0.5% to about 7.0%, a Saybolt furol vis-
cosity at 210° F. of about 100 seconds to about
1350 seconds and a gravity of about 7 A. P, 1. to
about 11 A. P. I. and subsequently treating the
mixture with sulfuric acid.

4. A method of increasing the sludge stability
of a petroleum lubricating oil distillate having a
Saybolt viscosity greater than about 50 seconds
at 100° F. and normally susceptible to sludging
after sulfuric. acid treatment which comprises
mixing said petroleum distiilate prior to ftreat-
ment with sulfuric acid with from about 0.1% to
about 5.0% of a heavy uncracked petroleum resi-
due having a furol viscosity at 210° F, of approxi-
mately 400 to 440 seconds and subsequently
treating said mixture with sulfuric acid.

5. The method of preparing a sludge resistant
electric insulating oil which comprises mixing an
electric insulating oil distillate normally suscep-
tible to sludging after sulfuric acid treatment
with about 0.1% to about 5.0% of an uncracked
petroleum residue having a furol viscosity at 210°
P, of about 400 to about 440 seconds and subse-
quently treating said mixture with sulfuric acid.

6. The method of increasing the sludge sta-
bility of a petroleum distillate having a Saybolt
Universal viscosity greater than about 50 seconds
at 100° F, and normally susceptible to sludging
after sulfuric acid treatment which comprises
mixing said petroleum distillate prior to treat-
ment with sulfuric acid with from about 0.1%
to about 5.0% of an uncracked petroleum residue
having a sulfur content from about 2.0% to about
4.0%, a Saybolt furol viscosity at 210° F'. of about
300 seconds to about 600 seconds and subse-
quently drastically treating the mixture with
fuming sulfuric acid.

7. The method of preparing a sludge resistant
transformer oil which comprises mixing a trans-
former oil distillate having a gravity of about
25.7 to about 26.2 A. P. I. and a viscosity at 100°
¥, of about 50 to 60 seconds and which is nor-

mally susceptible to sludging after sulfuric acid 7

treating with about 0.5% to 1.0% of an uncracked
petroleum residue having a gravity of about 9.5
A. P, I. and a furol viscosity at 210° P. of about
400 to 440 seconds, treating said mixture with 1
pound of 93% sulfuric acid per gallon of oil,
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neutralizing said acid treated mixture and sub-
sequently percolating said neutralized mixture
through fuller’s earth to a yield of about 2000 gal-
lons per ton.

8. The method of increasing the sludge sta-
bility of a petroleum distillate having a Saybolt
Universal viscosity greater than about 50 seconds
at 100° F. and normally susceptible to sludging
after sulfuric acid treatment which comprises
mixing said petroleum distillate prior to treat-
ment with sulfuric acid with from about 0.1% to
about 5.0% of an uncracked petroleum residue
having a sulfur content from about 0.5% to
about 7.0% and a gravity of about 7 A. P. I. to
about 11 A. P. 1.

9. The method of preparing a sludge resistant
transformer oil which comprises mixing s trans-
former oil distillate normally susceptible to oxi-
dation after treatment with sulfuric acid with
about 0.5% to 1.0% of an uncracked petroleum
residue, treating said mixture with about 1 pound
of 98% sulfuric acid per gallon of oil, neutralizing
said acid treated mixture and subsequently per-
colating said neutralized mixture through fuller’s
earth to about 2 N. P, A. color, said transformer
oil distillate being obtained from a crude oil of
the naphthenic crude type, and said uncracked
residue being obtained from a crude oil of the
‘Winkler type.

10. The method of preparing a sludge resistant
transformer oil which comprises mixing a trans-
former oil distillate having a gravity of about
25.7 A. P. I to about 26.2 A. P. I. and a Sayholi
Universal viscosity of approximately 50 to 60 sec-
onds at 100° F. and which is normally susceptible

3

to sludging after sulfuric acid treating with about
0.5% to about 1.09% of an uncracked petroleum
residue having a gravity of about 9.5t0 10 A.P. I,
a Saybolt furol viscosity at 210° F. of approxi-
mately 400 to 440 seconds and a sulfur content
of about 2.0% to about 4.0%, treating said mix-
ture with one pound of 93% sulfuric acid per gal-
lon of oil, neutralizing the acid treated mixture
and subsequently percolating the neutralized
mixture through fuller’s earth to a yield of about
2000 gallons per ton.

11. The method of increasing the sludge sta-
bility of a petroleum distillate having a Saybolt
viscosity greater than about 50 seconds at 100° F.

-and normally susceptible to sludging after sul-

furic acid treatment which comprises mixing said
petroleum distillate prior to treatment with sul-
furic acid with from about 0.1% to about 5.0%
of an uncracked petroleum residue having a furol
viscosity at 210° F. of approximately 400 to 440
seconds and subsequently drastically treating
said mixture with fuming sulfuric acid.

12. The method of preparing a sludge resistant
transformer oil which comprises mixing a trans-
former oil distillate normally susceptible to oxi~
dation after treatment with sulfuric acid with
about 0.5% to about 1.0% of an uncracked petro-
leum residue having a sulfur content of about
0.5% to about 7.0%; treating .the mixture with
about one pound of 93% sulfuric acid per gallon
of oil, neutralizing the acid treated mixture and
subsequently percolating the neutralized mixture
through fuller’s earth to about 2 N. P. A. color.

WILLIAM - HERBERT BAHLKE,
THOMAS HUNTON ROGERS.
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