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ration of New York 

Application December 30, 1952, Serial No. 328,718 
7 Claims. (C. 252-33.4) 

This invention relates to mineral lubricating oil formu 
lations having reduced emulsion characteristics. It is 
more particularly concerned with the reduction of the 
emulsive tendencies of certain antirust turbine oil formu 
lations. 
In United States Letters Patent No. 2,568,876, issued 

on September 25, 1951, to the inventors named in the 
present application, there were disclosed, as antirust addi 
tives, reaction products produced by first reacting a poly 
alkylenepolyamine with a monocarboxylic acid to obtain 
an intermediate product and then reacting the interme 
diate product with an alkenyl succinic acid anhydride. 
It was found that some of these antirust additives in 
parted sufficient emulsive tendencies to some mineral oils 
that the resultant blends failed to meet Navy specifica 
tions for turbine oils. It will be appreciated that it is 
desirable to reduce the emulsive characteristics of such 
blends, in order that the antirust agents will have a wider 
application in the field of turbine lubrication. 

It has now been found that the emulsive tendencies of 
certain mineral lubricating oils containing the more emul 
sive additives of Patent No. 2,568,876 can be sharply 
reduced. It has been discovered that the addition of 
small amounts of aryl sulfonic acids or their salts to 
blends of solvent-refined turbine oils containing the afore 
mentioned antirust additives and antioxidants greatly re 
duces the emulsive characteristics of the blends. 

Accordingly, it is an object of this invention to provide 
mineral lubricating oils having reduced emulsion char 
acteristics. Another object is to provide turbine oil com 
positions having reduced tendencies to form lasting emul 
sions. A further object is to provide a method for re 
ducing the emulsive tendencies of solvent-refined turbine 
oil compositions containing antirust additives produced by 
reacting a polyalkylenepolyamine with a monocarboxylic 
acid and then with an alkenyl succinic acid anhydride. A 
specific object is to provide a solvent-refined turbine oil 
containing the aforedescribed antirust additive, antioxi 
dants, and a small amount of an arylsulfonic acid or of 
a salt thereof. Other objects and advantages of this in 
vention will become apparent to those skilled in the art, 
from the following detailed description. 
The present invention provides a solvent-refined turbine 

oil having a viscosity of at least 350 seconds Saybolt at 
100 F. containing an antioxidant and a small amount, 
sufficient to prevent the rusting of ferrous metal surfaces, 
of an antirust agent produced by reacting oleic acid with 
a polyethylenepolyamine, having one more nitrogen atom 
than there are ethylene groups therein, in a molar pro 
portion varying between about one to one, respectively, 
and about (x-1) to one, respectively, x being the num 
ber of nitrogen atoms in the polyethylenepolyamine mole 
cule to produce an intermediate product, and then re 
acting triisobutenyl succinic acid anhydride with the in 
termediate product, in a molar proportion of between 
about one to one respectively, and about (x-1) to one, 
respectively, the sum of the number of moles of oleic 
acid and of said triisobutenyl succinic acid anhydride so 
reacted with each mole of polyethylenepolyamine being 
no greater than x, and a small amount, sufficient to re 
duce the emulsive tendencies of the blend of a petroleum 
sulfonic acid or of a salt thereof. 
As is well known to those skilled in the art, one of 

the requirements of a turbine oil composition intended 
for use in marine turbines is that it must pass the Gov 
ernment Emulsion Test as defined in the Federal Stock 
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Catalog, Section IV, Part V, Federal Specification 
VV-L-791b, Method 320.13, February 19, 1942. In 
this test, 40 milliliters of oil and 40 milliliters of distilled 
Water are placed in a 100-milliliter graduated cylinder, 
heated to 130 F., and stirred with a specified paddle at 
1500 R. P. M. for five minutes. Separation of the emul 
sion is observed while the cylinder is maintained at 
130 F. The minutes required for the complete separa 
tion of the water and oil phases are observed. If the 
separation of the emulsion is not complete, the number 
of cubic centimeters of emulsion remaining after 60 
minutes is recorded. In order to be acceptable, the oil 
blend must demulsify in this test within 30 minutes. The 
test is also run using a one per cent NaCl solution as the 
emulsant. 

In the specification of United States Letters Patent No. 
2,568,876, it has been disclosed and demonstrated that 
Some of the antirust agents claimed therein imparted un 
satisfactory emulsion characteristics to oil blends con 
taining them. This property renders such additives un 
satisfactory for use in marine turbines, although the addi 
tives are excellent antirust agents. In mineral oils hav 
ing viscosities of less than about 350 seconds Saybolt at 
100 F., no emulsion difficulties were observed. Of the 
heavier oils, i. e., those having a viscosity at 100 F. of 
more than 350 S. U. S., only the solvent-refined oils are 
improved in accordance with the present invention. Ac 
cordingly, the mineral oils which are utilizable in the 
compositions of this invention are solvent-refined turbine 
oils having a viscosity of at least 350 seconds Saybolt at 
100 F. Such oils can be derived from any petroleum 
Source, such as Far East, Mid-Continent, Coastal, etc., 
or they can be, a blend of solvent-refined turbine oils 
from various crude sources. The turbine oils contem 
plated herein are commonly known as "heavy” turbine 
oils and can have viscosities ranging as high as 950 
seconds Saybolt at 100 F., and preferably between 
about 350 seconds and about 600 seconds at 100° F. 
The antirust agents contemplated in the compositions 

of this invention are described fully in United States 
Letters Patent No. 2,568,876, issued in the names of the 
inventors herein. The disclosure of that patent should 
be referred to for detailed directions for preparing the 
antirust agent, and is considered part of this specifica 
tion. In brief, the antirust agent is produced by a two 
step process. Initially, a monocarboxylic acid is reacted 
with a polyalkylenepolyamine, in a molar proportion of 
between about 1:1 and about (x-1): 1, respectively, 
to produce an intermediate product. Then, the inter 
mediate product is reacted with an alkenyl succinic acid 
anhydride, in a molar proportion of anhydride to inter 
mediate of between about 1:1, respectively, and about 
(x-1): 1, respectively. In the molar proportions, a rep 
resents the number of nitrogen atoms in the polyalkyl 
enepolyamine reactant. The total number of moles of 
monocarboxylic acid reactant and of alkenyl succinic 
acid anhydride reactant reacted per mole of polyalkyl 
enepolyamine reactant must not be greater than x. The 
antirust agents particularly contemplated herein are those 
produced using oleic acid as the monocarboxylic acid 
reactant, a polyethylenepolyamine, and triisobutenyl suc 
cinic acid anhydride as the alkenyl succinic acid anhy 
dride reactant. Non-limiting examples of the amine 
reactant are diethylenetriamine, triethylenetetramine, tet 
raethylenepentamine, etc. Named in the manner defined 
in column II of U. S. Patent No. 2,568,876, non 
limiting examples of the preferred antirust agents con 
templated herein are: oleic acid (I) -- diethylenetriamine 
(I) -- triisobutenyl succinic acid anhydride (II); oleic 
acid (II) -- triethylenetetramine (I) -- triisobutenyl 
succinic acid anhydride (II); oleic acid (I) -- triethyl 
enetetramine (I) -- triisobutenyl succinic acid anhydride 
(III); oleic acid (II) -- tetraethylenepentamine (I) -- 
triisobutenyl succinic acid anhydride (II); oleic acid 
(III) -- tetraethylenepentamine (I) -- triisobutenyl suc 
cinic acid anhydride (II); and oleic acid (I) -- triethyl 
enetetramine (I) -- triisobutenyl succinic acid anhydride 
(II). The following example illustrates the preparation 
of such antirust agents: 
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EXAMPLE 1. 
Single-distilled oleic acid (red oil) (2 moles) (564 

grams) and triethylenetetramine (1.5 moles) (219 
grams) were placed in a reaction vessel which was pro 
vided with a stirrer, a thermometer, and a reflux take 
off trap. The reflux takeoff was filled with benzene 
and the stirred reactants were heated to 140 C. Then, 
30 milliliters of benzene were added to the reaction nix 
ture such that refluxing occurred with a pot tempera 
ture of 140-142 C. The reaction was continued for 
ten hours, during which time 57 milliliters of an aqueoils 
layer (primarily water) was collected. The solvent was 
removed from the reaction mixture by distilation at a 
pot temperature of 145 C., and under about 20 milli 
meters pressure. This intermediate product had an N. N. 
of 5.5 and an average molecular weight of about 484. 
About 0.466 moles (225.7 grams) of this intermedi 

ate, 1.074 moles (285.7 grams) of triisobutenyi succinic 
acid anhydride (produced in accordance with U. S. Pat- a 
ent No. 2,380,699), and 500 grams of mineral oil B 
(defined hereinafter) were placed in a reaction vessel. 
The reaction vessel was equipped with a thermometer, 
a stirrer, and an outlet tube which, in turn, was con 
nected to a manometer, a trap, and a vacuum punnp. 
The reactants were heated, with stirring, to 100° C. and 
the pressure in the reaction vessel was reduced to 50 
millimeters. The reaction was continued under these 
conditions for three hours. The reaction product had 
an N. N. of 53.7. This product contained about 50 per 
cent, by weight, of the active antirust agent. 

In order to reduce the emulsive characteristics in 
parted to a turbine oil composition containing the afore 
described antirust agents, any oil-soluble alkarylsulfonic 
acid, or a metal or ammonium salt thereof, can be uti 
lized. The sulfonic acids can be those produced, by 
well-known methods, from aromatic hydrocarbons or, 
more economically, from petroleum aromatic fractions, 
e.g., the mahogany sulfonates. In general, the metal 
portion of the alkaryl sulfonate salt is a metal of group 
I, II, or III of the periodic chart of the elements. Espe 
cially preferred are sulfonates of sodium and potassium. 
As indicated hereinbefore, the petroleum sulfonates are 

preferred. These are made by methods well-known in 
the art, by sulfonating aromatic petroleum fractions. In 
the specification and the claims, the terms "petroleum 
sulfonic acid' and "petroleum sulfonates,” denote any 
Sulfonate or acid produced from petroleum fractions as 
aforedescribed. Non-limiting examples of the sulfonate 
reactant are petroleum sulfonic acid, ammonium petro 
leum sulfonate, sodium petroleum sulfonate, potassium 
petroleum sulfonate, barium petroleum sulfonate, stron 
tium petroleum sulfonate, aluminum petroleum sulfonate, 
and zinc petroleum sulfonate. 

It has been found that greater reduction of the emul 
sion tendencies of an antirust mineral oil composition is 
effected by the sulfonic acid or sulfonate, when the com 
position also contains an antioxidant. The antioxidant 
does not appreciably affect the emulsion characteristics 
of a mineral oil blend, but unexpectedly, it enhances the 
effectiveness of a sulfonate or of a sulfonic acid. As is 
well known to those familiar with the art, most commer 
cial turbine oils contain antioxidants. These are well 
known in the art, and include substituted phenols, aryl 
amines, etc.; any of which are contemplated herein. 
Non-limiting examples of suitable antioxidants are 2,6- 
di-t-butyl-4-methylphenol; phenyl-or-naphthylamine; butyl 
or-naphthylamine; octylated diphenylamine, etc. The anti 
oxidants are added in concentrations sufficient to inhibit 
oxidation of the oil, usually between about 0.05 per cent 
and about 2 per cent, by weight. A preferred antioxidant 
is a combination of between about 0.05 per cent and 
about 1 per cent, by weight (preferably 0.2 per cent), of 
2,6-di-t-butyl-4-methylphenol and between about 0.05 per 
cent and about 1 per cent, by weight (preferably 0.1 per 
cent), of phenyl-or-naphthylamine. 
The concentration of the antirust agent in the lubricat 

ing oil compositions of this invention is between about 
0.01 per cent, by weight, and about 10 per cent, by weight. 
The amounts of emulsion-reducing additive, i. e., sul 
fonate or sulfonic acid, depend upon the particular addi 
tive and upon the concentration of antirust agent. In 
Figure 1 is set forth a curve showing the effect of con 
centration of a commercial petroleum sodium sulfonate 
(PB Emulsifier) upon the emulsion characteristics of an 
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4 
antirust blend. The curve is based upon emulsion data 
obtained from a series of runs involving a solvent-refined 
turbine oil (comprising a blend of solvent-refined Mid 
Continent distillate stock and a solvent-refined Mid 
Continent residual stock) having a Saybolt viscosity at 
100 F. of 400 seconds, containing 0.2 per cent, by weight, 
of 2,6-di-t-butyl-4-methylphenol, 0.1 per cent, by weight, 
of phenyl-og-naphthylamine, 0.1 per cent, by weight, of 
the antirust agent of Example 1, and varying amounts of 
petroleum sodium sulfonate. It will be noted that the 
emulsion tendencies of the antirust turbine oil are satis 
factorily reduced when the sodium sulfonate is added in 
amounts of between about 0.005 per cent and about 0.025 
per cent. This range, however, applies when the anti 
rust agent is used in a concentration of about 0.1 per cent. 
If the concentration of antirust agent is varied, the con 
centration of sulfonate varies directly therewith. For 
example, when the antirust agent is present at a weight 
concentration of 0.1 per cent, about 0.02 per cent of 
sodium sulfonate reduces the emulsion break time to 
about 15 minutes. When the concentration of antirust 
agent is doubled to 0.2 per cent, then the concentration 
of the sodium petroleum sulfonate must be doubled to 
0.04 per cent, in order to achieve a break time of similar 
magnitude. Accordingly, the concentration of sodium 
sulfonate is best expressed as a function of the antirust 
agent concentration. Thus, based upon the weight con 
centration of antirust agent, the effective concentration 
of sodium sulfonate is between about 5 per cent and about 
25 per cent. 

In Figure 2 is presented a curve showing the effect of 
the concentration of a petroleum sulfonic acid upon the 
emulsion properties of an antirust turbine oil blend. The 
antirust oil blend used to obtain the data upon which the 
curve is based is the same as was used for Figure 1; and 
the data were similarly obtained. It will be noted that, 
with a concentration of 0.1 per cent, by weight, of anti 
rust agent, the effective concentration of the petroleum 
sulfonic acid varied between about 0.005 per cent and 
about 0.08 per cent, by weight. Based upon the weight 
concentration of antirust agent, this amounts to a con 
centration of between about 5 per cent and about 80 per 
cent, by weight. 

With respect to the polyvalent metal sulfonates, par 
ticularly those of groups I and III metals, and with am 
monium sulfonates, it was found that effective concen 
trations were between about 0.005 per cent and about 
0.04 per cent, by weight, when using 0.1 per cent by 
weight of antirust agent. Based upon the weight concen 
tration of antirust agent, therefore, the concentration of 
these salts will be between about 5 per cent and about 40 
per cent. 

In addition to the antirust agent, antioxidant, and sul 
fonate or sulfonic acid, the mineral oil compositions of 
this invention can contain other substances to impart 
other desirable properties thereto. For example, there 
may be added pour point depressants, V.I. improvers, etc. 
The following specific working examples are for the 

purpose of illustrating the compositions of this invention. 
It is to be strictly understood that the invention is not to 
be limited by the specific additives utilized in the exam 
ples. As those skilled in the art will readily appreciate, 
a variety of other addition agents as set forth herein 
before can be used. 

Several demulsifying agents, i. e., sulfonates and sul 
fonic acids, were used in the examples. A typical method 
of preparation is set forth in Example 2. It is to be 
understood, however, that this invention is not predicated 
upon the method of preparation used. Any arylsulfonic 
acid or salt is utilizable. 

EXAMPLE 2. 

An aromatic petroleum fraction containing about 35 per 
cent aromatics, by weight, and having a viscosity at 210 
F. of 80-83 S. U. S., was treated with oleum (105-115 
per cent sulfuric acid) at about 150-160 F. The siudge 
resulting from the sulfonation step was removed and the 
oil-soluble sulfonic acid was neutralized with a barium 
chloride Solution. The resultant barium petroleum sul 
fonate contained 7.6 per cent barium, by weight. It is 
designated hereafter as Demulsifier A. 

Demulsifier B is a commercial sodium petroleum sul 
It contains about 4.5 weight per cent sodium. . 

Demulsifier C is a sodium salt of the sulfonic acid 
obtained by Sulfonating an aromatic stock containing 
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10-20 per cent aromatics and having a viscosity at 100 
F. of 128-138 S. U. S. This sodium petroleum sulfonate 
contains 3.8 weight per cent sodium. 

Demulsifier D is a calcium salt of the sulfonic acid 
obtained by sulfonating an aromatic stock containing 
about 40 per cent aromatics and having a viscosity at 
100 F. of 840 S. U. S. This calcium petroleum sulfo 
nate contains 0.53 weight per cent calcium. 

Demulsifier E is a strontium salt of the sulfonic acid 
obtained by sulfonating an aromatic stock containing 
about 35 per cent aromatics and having a viscosity at 
210 F. of 80-83 S. U. S. This strontium petroleum 
sulfonate contains 3.07 weight per cent strontium. 

Demulsifier F is a zinc salt of the sulfonic acid obtained 
by sulfonating an aromatic stock containing about 35 per 
cent aromatics and having a viscosity at 210 F. of 80-83 
S. U. S. This zinc petroleum sulfonate contains 1.6 per 
cent zinc, by weight. 

. Demulsifier G is an aluminum salt of the sulfonic acid 
obtained by sulfonating an aromatic stock containing 
about 35 per cent aromatics and having a viscosity at 
210 F. of 80-83 S. U. S. This aluminum petroleum 
sulfonate contains 0.15 per cent aluminum, by weight. 

Demulsifier H is an ammonium petroleum sulfonate, 
i.e., the ammonium salt of the sulfonic acid obtained by 
Sulfonating an aromatic petroleum stock containing 
about 10-20 per cent aromatics and having a viscosity at 
100 F. of 128-138 S. U. S. 

Demulsifier J is a petroleum sulfonic acid produced by 
Sulfonating an aromatic petroleum stock containing 
about 35 per cent aromatics and having a viscosity at 
210 F. of 80-83 S. U. S. This petroleum sulfonic acid 
has a neutralization number of 30. 

EXAMPLES 3 THROUGH 5 

A series of mineral lubricating oil blends were pre 
pared each containing 0.1 weight per cent of the antirust 
agent of Example 1, and, respectively, none, 0.01 per 
cent, and 0.015 per cent of Demulsifier B. Each blend 
was subjected to the Emulsion Test, pertinent results of 
which are set forth in Table I. The mineral oil used 
was a blend of solvent-refined Mid-Continent distillate 
and residual stocks having a Saybolt viscosity of 400 
seconds. 

EXAMPLES 6 THROUGH 19 
To portions of blends comprising the mineral oil used 

in Examples 3-5 containing 0.25 per cent 2,6-di-t-butyl 
4-methylphenol, 0.1 per cent phenyl-or-naphthylamine, 
and 0.1 per cent of antirust agent of Example 1, were 
added various amounts of Demulsifier B. Pertinent data 
and Emulsion Test results are set forth in Table I. 

EXAMPLES 20 THROUGH 23 
Blends were prepared in the mineral oil used in 

Examples 3-5 containing 0.1 per cent of the antirust 
agent of Example 2 and only one of the antioxidants of 
the preceding examples in each blend. Each blend was 
subjected to the Emulsion Test along with similar blends 
containing 0.01 per cent of Demulsifier B. Pertinent data. 
and test results are set forth in Table I. 

EXAMPLES 24 THROUGH 26 
A series of blends were prepared in the base oil used 

in Examples 3-5, each containing 0.25 per cent 2,6-di-t- 
butyl-4-methylphenol, 0.1 per cent phenyl-o-naphthyi 
amine, and varying amounts of the antirust agent of 
Example 1 and of Demulsifier B. Each blend was sub 
jected to the Emulsion Test. Pertinent data and results 
are set forth in Table I. 

EXAMPLES 27 THROUGH 30 
A series of blends similar to those described in 

Examples 24-26 were prepared, except that the concen 
trations of all of the additives were varied. Pertinent 
data for these blends and the Emulsion Test results 
therefor are set forth in Table I. 

EXAMPLES 31 AND 32 

Two blends were prepared in a solvent refined oil 
similar to that used in the preceding examples, except 
that the Saybolt viscosity thereof at 100 F. was 915 
seconds, containing 0.25 per cent 2,6-di-t-butyl-4-methyl 
phenol, 0.1 per cent phenyl-or-naphthylamine, and 0.1 
per cent of the antirust agent of Example 1. To one 
blend was added Demulsifier B. Then each blend was 
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subjected to the Emulsion Test. Pertinent data and 
results are set forth in Table I. 

EXAMPLES 33 AND 34 
Two blends similar to those of Examples 31 and 32, 

except that the base oil used had a Saybolt viscosity at 
100 F. of 600 seconds, were tested in the Emulsion Test, 
Pertinent data and results are set forth in Table I. 

EXAMPLES 35 AND 36 
Two blends similar to those of Examples 31 and 32, 

except that the base oil used had a Saybolt viscosity at 
100 F. of 300 seconds, were subjected to the Emulsion 
Test. Pertinent data and test results are set forth in 
Table I. 

Table I 

Weight Percent Of- Government 
Emulsion 

. les 
Example Para- Anti- Re for Break or 

nox PAN rust Demula Ml, Emulsion 
44 Agent sifier B at 60 Min. 

of Ex. 1 Distilled 
Water 

- - - - - - - - - - - - a re - 1 r - - S 1 '4 

0.1 ---------- S 1 34 
0.1 0.0 S 1 34 
0.1 0.015 Si 28 

0. 0.1---------- Si 33 
0. 0. 0.005 S 1 28 
0. 0. 0.0 S 1 20 
0. O. 0.015 S 1 23 
0.1 0. 0.02 S 1 5 
0. 0. 0.025 S 1 6 
0.1 0. 0.025 S1 4 in 
0.1 0.1 0.03 Si 27 n. 
0. 0. 0.035 S 1 42nd, 
0, 0. 0.04 S 1 42 m, 
0. 0. 0.05 Si 43 m. 
0. 0. 0.1 S 1 45 In 
0. 0. 0.2 S 1 47 ml, 
0. 0. 0.5 S 1 S. m. 
0. 0.1 ---------- S 1 38 
0. 0. 0.0. S 1 30 

25 ------ 0.1 ---------- Si 4. 
0.25 ------ 0. 0.01 S 1 3. 
0.25 O, 0.2 0.04 S 1 13 
0.25 - 0, 0.2 0.02 Si 25 
0.25 0.1 0.2 0.06 Si 19 
0.5 0.2 0.1 ---------- Si 35 
0.5 0.2 0. 0.02 Si 13 
0.2 0.2 0.2 ---------- S 1 35 
0.2 0.2 0.2 0.04 S 1 25 
0.25 0. 0.1 ---------- T 2 53 
0.25 0. 0. 0.01 43 
0.25 0. 0.1 ---------- U 3 40 
0.25 0. 0. 0.01 U 3 33 
0.25 0. 0. I. -- Wi 26 
0.25 0. 0. 26 
0.25 0. 0. 50 
0.25 0.1 0.1 58 
0.25 0,1 0.1 0 ml, 
0, 25 , 0. 55 
0.25 0. 0. 5l. 
0.25 0,1 0. 22 
0.25 0. 0. 30 

Bend of sovent-refined Mid-Continent distilate and residual stocks 
of 400 S. U.S. at 100°F. 

Blend of solvent-refined Mid-Continent distillate and residia stocks 
of 915 S. U.S. at 100°F. 

Blend of solvent-refined Mid-Continent distillate and residual stocks 
of 600 S. U. S. at 100°F. 

4 Bend of solvent-refined Mid-Continent distiliate and residual stocks 
of 200 S. U.S. at 100°F. 

is Acid-refined Stock of 100-1200 S. U. S. at 100 E. 
6 Acid-refined Stock of 600 S. U.S. at 100 E. 
Acid refined Stock of 140 S. U. S. at 100°F. 

EXAMPLES 37 THROUGH 43 

For comparison purposes, blends in acid-refined oils 
were prepared and tested in the Emulsion Test. Details 
of each blend are set forth in Table I, along with test 
its. See Table I for viscosity description of these 
OS, 
From the data in Table I, it will be apparent that 

the addition of a petroleum sulfonate to a mineral oil 
containing antioxidants and antirust agent vastly im 
proves the emulsion characteristics of the blend. It will 
be noted that little improvement is effected when no anti 
oxidants are used (Examples 3 and 4), but that addition 
of even one antioxidant enhances the effectiveness of the 
demulsifying agent. The antioxidants themselves, how 
ever, have no effect in demulsification (Examples 3 and 
6). It will also be seen that this invention is not effec 
tive in acid-refined oils or in solvent-refined oils having 

  



2,693,448 
7 

viscosities less than 300 seconds Saybolt at 100'. F. The 
data also show the critical concentration range of the 
demulsifier, which data are plotted in Figure 1. The 
direct relationship between concentration of antirust 
agent and concentration of demulsifier can be appreci 
ated by comparing, for example, Examples 10 and 24. 

EXAMPLES 44 THROUGH 51 
To a series of blends of 0.25 per cent, 2,6-di-t-butyl 

4-methylphenol (Paranox 441), 0.1 per cent phenyl-o- 
naphthylamine (PAN), and 0.1 percent of the antirust 
agent of Example 1 in the base oil of Examples 3-5 
(Base Oil S), were added various metal petroleum Sul 
fonates and petroleum sulfonic acid in different amounts, 
as shown in Table II. These blends were Subjected to 
the Emulsion Test. Pertinent data and results are Set 
forth in Table II. 

From the data in Table II, it will be appreciated that 
the present invention involves the use of any petroleum 
sulfonate of groups I, II or III metals or of ammonia, and 
of petroleum sulfonic acids. The effective ranges of 
concentrations will also be apparent therefrom. 

Although the present invention has been described in 
conjunction with preferred embodiments, it is to be un 
derstood that modifications and variations may be re 
sorted to, without departing from the Spirit and Scope 
of this invention, as those skilled in the art will readily 
understand. Such variations and modifications are con 
sidered to be within the purview and scope of the ap 
pended claims. 

Table II 
EMULSON TEST DATA FOR BLENDS OF BASE OILS CON 
TAINING 0.25%, PARANOX 441, 0.1% PAN, 0.1% ANTIRUST 
AGENT OF EXAMPLE 1 AND OIL-SOLUBLE PETROLEUM 
SULFONIC ACID OR SALT 

Government 
Emulsion 
ES: 30° ..; Minutes 

Example Sulfonic Acid or Salt E. EE O 
In Ension 
at 60 Minutes, 

Distilled 
Water 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - a-- a-- a-- - - - - - 33 

0.01 20 
m 0.02 17 44-------- Barium Petroleum sulfonate (7.6% 0.03 25 

Ba). 0.04 29 
0.05 33 

45- - - - - - - - Ammonium Petroleum sulfonate.-- 0.05 6 
46-------- Zigs, Petroleum sulfonate (1.6% { 0. s 33 

in). O, O. 
47-------- Strontium Petroleum sulfonate { 0.05 17 

(3.97% Sr. 0.01 25 
48-------- Calcium Petroleum sulfonate { 0.0. 30 

(0.53% Ca). 0.4 
49-------- Sigism petroleum sulfonate (3.8% 0.01 2 

3. 
50-------- Aluminum petroleum sulfonate { 0.02 23 

(0.15% Al). 8. Sis 
6.6i 20 
0.02 7 
0.03 20 

51-------- Petroleum sulfonic acid (N.N 30)- 8. 8. : 
O, OS 30 
0. 37 
0.3 61 m. 
0.5 8. 

What is claimed is: 
1. A solvent-refined turbine oil having a viscosity of 

between about 350 seconds and about 600 seconds Say 
bolt at 100 F. containing (1) between about 0.05 and 
about 2 per cent, by weight, of a phenolic antioxidant; 
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3 
(2) between about 0.01 per cent and about 10 per cent, 
by weight, of an antirust agent which is the reaction 
product obtained by reacting oleic acid with triethylene 
tetramine, in a molar proportion of between about 3:1, 
respectively, and about 1:1, respectively, to produce an 
intermediate product and reacting an alkenyl Succinic 
acid anhydride with said intermediate product, in a molar 
proportion of between about 1: i, respectively, and about 
3:1, respectively, the number of moles of said oleic 
acid and of said alkenyl succinic acid anhydride re 
acted with each mole of said triethylenetetramine being 
no greater than 4; and (3) between about 5 per cent 
and about 25 per cent, by weight, based upon the weight 
concentration of said antirust agent, of a demulsifier Se 
lected from the group consisting of petroleum sulfonic 
acids, ammonium salts of petroleum sulfonic acids and 
metal salts of petroleum sulfonic acids wherein the 
metal thereof is selected from groups I, II and III of the 
periodic table. 

2. A solvent-refined turbine oil having a viscosity of 
between about 350 seconds and about 600 seconds Say 
bolt at 100° F. containing (1) about 0.25 per cent, by 
weight, of 2,6-di-t-butyl-4-methylphenol; (2) about 0.1 
per cent, by weight, of phenyl-alpha-naphthylamine; (3) 
about 0.1 per cent, by weight, of an antirust agent which 
is the reaction product obtained by reacting oleic acid 
with triethylenetetramine, in a molar proportion of 
about 1.3:1, respectively, to produce an intermediate 
product, and reacting triisobutenyl succinic acid anhydride 
with said intermediate product, in a molar proportion 
of about 2.3:1, respectively; and (4) a demulsifier con 
sisting of about 0.02 per cent, by weight, of a sodium 
petroleum sulfonate. 

3. The composition defined in claim 2 wherein the 
demulsifier is about 0.02 per cent, by weight, of barium 
petroleum sulfonate. 

4. The composition defined in claim 2 wherein the 
demulsifier is about 0.05 per cent, by weight, of am 
monium petroleum sulfonate. 

5. The composition defined in claim 2 wherein the 
demulsifier is about 0.02 per cent, by weight, of zinc 
petroleum sulfonate. 

6. The composition defined in claim 2 wherein the 
demulsifier is about 0.02 per cent, by weight, of an 
alkaryl Sulfonic acid. 

7. A solvent-refined turbine oil having a viscosity of 
between about 350 seconds and about 600 seconds Say 
bolt at 100 F. containing (1) between about 0.05 per 
cent and about 1 per cent, by weight, of 2,6-di-t-butyl 
4-methylphenol; (2) between about 0.05 per cent and 
about 1 per cent, by weight, of phenyl-alpha-naphthyl 
amine; (3) between about 0.01 per cent and about 10 
per cent, by Weight, of an anti-rust agent which is the 
reaction product obtained by reacting oleic acid with 
triethylenetetramine, in a molar proportion of about 
1.3:1, respectively, to produce an intermediate product, 
and reacting triisobutenyl succinic acid anhydride with 
said intermediate product, in a molar proportion of 
about 2.3:1, respectively; and (4) between about 5 
per cent and about 25 per cent, by weight, based on the 
weight concentration of said anti-rust agent, of a sodium 
petroleum sulfonate demulsifier. 
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