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This invention deals with compositions of 
matter comprising a major proportion of a min 
eral oil and minor proportions of an oil-soluble 
petroleum sulfonate and a water-insoluble, oil 
miscible araliphatic polyether alcohol of the 
formula ' 

wherein R is an alkyl group of four to twelve 
carbon atoms. These compositions are useful as 
slushing oils, lubricating oils, and the like. 

It has already been proposed to add petroleum 
sulfonates to mineral oils to impart to the result 
ing compositions anti-corrosive properties or de. 
tergent action.‘ Actual, practical results have 
varied greatly. In many instances, the protective 
value of the compositions has been insuf?cient at 
moderate concentrations of petroleum sulfonate. 
While larger proportions of such sulfonate have 
then been tried, the resulting _compositions have 
not been proportionately more e?ective and dis 
advantageous properties have been thus devel 
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oped. While compositions have been devised ' 
which give su?lcient protection for slight or mod 
erate exposure to corrosive conditions, these often 
fail when conditions become slightly more severe. 
This is particularly true in thin ?lm applica 
tions. Furthermore, there has been considerable 
variation in results from a given formulation. 
Often it is desirable or even necessary that the 
composition not only protect metals from cor 
rosion but also provide safe and e?ioient lubrica 
tion. Few compositions of the art have had this 
desirable combination of properties. It is readily 
attained, however, by practicing this invention 
which, at the same time, corrects many of the 
shortcomings and de?ciencies of compositions of 
the prior art. . 

It is an object of this invention to provide com 
positions of improved anti-corrosive action. It 
is an object to provide compositions which supply 
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a' high degree of protection of metal surfaces, I 
particularly ferrous surfaces, against corrosion 
from moisture and aqueous solutions of electro 
lytes. It is an object to provide compositions in 
which a given amount of an oil-soluble petroleum 
sulfonate is rendered more effective. It is an ob 
ject to provide compositions in which relatively 
small amounts of petroleum sulfonates are ren 
dered effective. It is also an object to provide 
lubricating compositions which, when used on 
metal surfaces, afford a high degree of protection 
against corrosion. 

. These and other objects are accomplished by 
this invention wherein mineral oils are improved 
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by the addition of oil-soluble petroleum sulfo 
nates and an alkylphenoxyethoxyethoxyethanol. 
The compositions of this invention provide excel 
lent protection of metals against moisture and 
many aqueous solutions, whether used in thick 
or in thin film applications, and at the same time 
may serve as lubricants for the surfaces of the 
metal. ‘ 

An essential component of the compositions of 
this invention is an oil-soluble petroleum sulfo 
nate. This may be an alkali or alkaline earth 
salt, including the lithium, sodium, potassium, 
calcium, strontium, and barium salts of the 
hydrocarbon sulfonates prepared by the treat 
ment of petroleum oils with sulfuric acid followed, 
for example, by treatment with a ‘base of the 
metal. While the alkali or alkaline earth sul 
fonates are those most commonly used and most 
readily available, petroleum sulfonates of other 
metals may .be used if they are soluble in the 
particular mineral oil selected to an extent of 
1% to 10%.’ The most e?ective sulfonates are 
those of moderately high molecular weight. 
These are usually regarded as having molecular 
weights of about ?ve hundred to about seven 
hundred. Yet any of the oil-soluble petroleum 
sulfonates may be used which have molecular 
weights from about four hundred to about one 
thousand, the range of '?ve hundred to seven ~ 
hundred being preferred. The oil-soluble metal 
sulfonates may be used in amounts from 0.5% to 
7.5%, with concentrations of 1% to 5% being 
most desirable for a balance of e?lciency and 
economy. While more than 7.5% may be used in 
conjunction with an alkylphenoxyethoxyethoxy 
ethanol in a petroleum oil, there is usually no 
practical advantage gained thereby except for 
the preparation of concentrates which are diluted 
before use. Since it is generally considered de 
sirable to use as small amounts of additives as 
will produce desired results with some factor of 
safety, the amount of petroleumsulfonate actu 
ally used should depend on the intended applica 
tion and the conditions there to‘be met. 
The sulfonate may be used at a concentration 

I which, if it were the sole additive, would not pro 
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vide an acceptable degree of protection to metals. 
Upon addition of an alkylphenoxyethoxyethoxy 
ethanol in small amount, however, the resulting 
composition gains greatly in effectiveness. ‘Yet 
this latter compound as a. sole additive mayactu 
ally promote corrosion. It is desirably used more 
or less in proportion to the amount of sulfonate 
taken. The practical limits are from 0.05% up 
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to 3% of an alkylphenoxyethoxyethoxyethanol 
which is preferably used in an amount no greater 
than the amount oi'petroleum sulfonate being 
used. . 

The polyether alcohols which are used fall 
within the formula 

R 

@ocmomocmcmoomcmon 
where R is an alkyl group of four to twelve car 
bon atoms. Thus, R may be butyl, amyl, hexyl, 
heptyl, octyl. nonyl, decyl, undecyl, or dodecyl in 
straight or branched chain arrangement with the 
group 'being normal iso, secondary, or tertiary and 
with the alkyl group in ortho-meta, or para posi 
tions. When this group is tertiary, particularly 
interesting compounds are at hand from the point 
of view of economy and effectiveness. The phenyl 
nucleus may contain more than one hydrocarbon 
constituent, as in the case of the nucleus from 
alkylated cresols or xylenols or alkylated ethyl 
phenol or other alkylyated hydrocarbon-substi 
tuted phenols, as in the case of groups derived 
from poly-hydrocar-bon-substituted phenols such 
as tert.-butylphenylphenol or butyl cyclohexyl 
phenol. The essential requirement of the alkyl 
ated phenyl group is that it impart ready oil 
solubility and be free from polar or reactive 
groups. 
As is known, compounds of the above formula 

are prepared from alkylated phenols by reaction 
with three moles of ethylene oxide or by reaction 
with a triethylene halohydrin in the presence of 
a base. 
In addition to an oil-soluble petroleum sul 

fonate and the oil-soluble ether alcohols above 
de?ned, there may be used in the compositions 
of this invention one or more additives providing 
special properties, such as antioxidants, oiliness 
agents, pour point depressants, viscosity index 
improvers, extreme pressure agents, thickening 
agents, including petrolatum and waxes, and the 
like. 
The bene?cial effects of the combination of 

sulfonate and the above-de?ned ether alcohols 
have been established with oils' from para?lnic, 
naphthenic, and asphaltic stocks, and combina 
tions thereof. Furthermore, oils have been used 
which were re?ned by distillation, by extraction, 
and by a combination of distillation and extrac 
tion. Oils have been studied varying in viscosity‘ 
from about one hundred seconds to ?fteen hun 
dred seconds Saybolt at 100° F. and varying in 
viscosity index from zero to well over one hun 
dred. In every case, the addition of an alkyl 
phenoxyethoxyethoxyethanol has markedly im 
proved the properties of a petroleum sulfonate 
inoil. 
The following examples show typical results 

obtained with compositions of this invention: 

Example 1 

A series of alkylphenyl ether alcohols was pre 
pared having one, three, ?ive, eight, and thirteen 
ether groups, the alkyl group being octyl. There 
was also prepared a 5% solution of a sodium pe 
troleum sulfonate of a ‘molecular weight of about 
450 in an S. A. E. 10 lubricating oil prepared by 
solvent extraction of a fraction from mid-conti 
nent crude. This oil had a viscosity index of 115. 
Solutions were made with one per cent of each 
of these ether alcohols in the 5% soulfonate solu 
tion. These solutions were then tested on stand 
ard steel panels which were hung in a cabinet 
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at 120° F. maintained at 100% relative humidity. 
Panels coated with the 5% sulfonate solution 
without an ether alcohol were rusted within 
twenty~nine hours. The panels coated with the 
solution containing sulfonate and the compound 
having thirteen ether groups were rusted within 
seventeen hours. The panels with the sulfonate 
and ether alcohols of eight and ?ve ether groups, 
respectively, were rusted within two days’ time. 
Panels with the sulfonate and alcohol with a 
single ether group rusted within about three days. 
The panels with the sulfonate and the compound 
with three ether groups were intact at the end 
of ten days, when the tests were discontinued. 

Example 2 

In an oil prepared from mid-continent stock, 
having a viscosity index of 116 as a result of 
solvent extraction and having a viscosity of 530 
seconds Saybolt at 100° F., there were dissolved 
0.1% of a thiophosphate as an antioxidant and 
1.5% of a calcium petroleum sulfonate of rela 
tively low molecular weight. Panels coated with 
this mixture were rusted in the humidity cabinet 
at 120° F. within three hours after initial expo 
sure. To a portion of this solution there was 
added one per cent of tert.-butylphenoxyethoxy 
ethoxyethanol; and this mixture was applied to 
steel panels, which were'exposed to a saturated at 
mosphere at 120° F. No rust appeared until after 
sixty-eight hours. This composition was found 
to be a good, stable. anti-corrosive engine oil 
with detergent properties. 

Example 3 

A 3% solution of a sodium petroleum sulfonate 
of a molecular weight of about ?ve hundred was 
made in the oil described in Example 2. This 
prevented corrosion of steel panels in a moisture 
saturated atmosphere at 120° F. for four days. 
Addition to this solution of 1% of diisobutyl 
phénoxyethoxyethoxyethanol greatly increased 
the protective value of the composition, no rust 
appearing on steel panels in a full week, at which 
time the tests were discontinued. During the -' 
same period, tests were run with solutions of the 
same sulfonate with the same oil, to which was 
added only 0.25% of the same ether alcohol in 
one case and 0.5% in another case. Both of these 
compositions e?ectively prevented rusting for 
over 168 hours. 

Example 4 

A series of solutions was made in which a high 
grade petroleum sulfonate of a molecular weight 
about ?ve hundred, regarded in the trade as a 
very e?ective rust-preventive agent, was dissolved 
in a mid-continent S. A. E. 30 motor oil to give 
solutions containing from 2% to 10% of the 
sulfonate. Steel panels coated with this series of 
sulfonate solutions all rusted in seventy to eighty 
hours when placed in the humidity cabinet re 
ferred to in Example 1. Addition of 0.1% of 
tert.-octylphenoxyethoxyethoxyethanol to the 
2% solution increased the protective period to 
over ninety hours, while addition of 0.1% to the 
7% solution increased this period to over 150 
hours. Addition of 0.2% of this compound to 
the 5% sulfonate solution gave protection for 
over 145 hours. Additions of 0.5% or 1% to the 
5% sulfonate solution gave full protection for 
over 168 hours. This oil without any sulfonate 
or ether alcohol permitted rusting within two 
hours under the conditions of test described 
above. ' ' 
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Example 5 

A 2 % solution of strontium petroleum sulfonate' 
of a molecular weight between ?ve hundred and 
six hundred was made in an oil useful for lubri 
cating aircraft engines, an S. A. E. 60 Pennsyl 
vania oil of 100' V. I. containing an antioxidant, 
and to di?erent portions thereof was added 0.5% 
and 1.0%, respectively, of diisobutylphenoxy 
ethoxyethoxyethanol. Both samples gave perfect 
protection to steel panels in the humidity tests 
for over 168 hours. The oil by itself permitted 
rusting to begin after two hours. ' 
In another type of test, there was established 

the protective value of the compositions here 
claimed. A 6% solution of the above sulfonate 
in the above aviation oil was coated on panels 
which were immersed in synthetic sea water. At 
the end of two hours, it was found that rusting 
had begun on these panels. The addition of 0.5% 
or 1% of diisobutylphenoxyethoxyethoxyethanol 
in the 6% sulfonate solution provided complete 
protection of panels coated with such solutions 
for forty-eight hours, at‘ which time the tests 
were discontinued. In the same test were panels 
coated with a composition comprising 2% of the 
sulfonate and 1% of the same ether alcohol. 
These were also free of rust at the end of forty 
eight hours of immersion in synthetic sea water. 
The same result may be obtained by the use of 
n-decyl- or n-dodecyl- or tert.-dodecy1-phen- - 
oxyethoxyethoxyethanol in the solutions of pe 
troleum sulfonates in the above oil. 

Compositions such as shown above have been 
used in commercial applications with results 
which surpassed those indicated by laboratory 
tests. The practical applications include not only 
the use of the compositions as lubricating oils in 
motors but also the use of the compositions to 
protect metals from both moisture vapor and con 
densed moisture during use or during storage. 

Oils containing petroleum sulfonates and alkyl 
phenoxyethoxyethoxyethanols, when used as mop 
tor oils, have the virtue of preventing corrosion 
of aluminum pistons, brass and bronze parts and 
?ttings, and bearing alloys, as well as iron and 
steel parts, guarding against attack by moisture 
which condenses out within motors. Further 
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6 
more, the compositions 
used for the protection of gasoline and compres-v 
sion-ignition engines in temporary or long-term 
storage with an added advantage that the engine 
may be run to distribute the compositions through 
the motor. . 

We claim: 
1. A composition of matter consisting essen 

tially of 0.5% to 7.5% of an oil-soluble petroluem 
sulfonate and 0.05% to 3% of an alkylphenoxy 
ethoxyethoxyethanol having an alkyl group of 
four to twelve carbon atoms dissolved in a min 
eral oil having a viscosity of one hundred to ?f 
teen hundred seconds Saybolt at 100° F. 

2. A composition of matter consisting essen 
tially of 0.5% to 7.5% of anoil-soluble petroleum 
sulfonate having a molecular weight between 
four hundred and one thousand and 0.05% to 3% 
of ,an oil-soluble alkylphenoxyethoxyethoxy 
ethanol, having an alkyl group of four to twelve - 
carbon atoms dissolved in a mineral oil having 
a viscosity of one hundred to ?fteen hundred se 
onds Saybolt at 100° F., the percentage of id 
alkylphenoxyethoxyethoxyethanol used no ex 
ceeding that of the petroleum sulfonate. 

3. A composition of matter consisting essen 
tially of 0.5% to 7.5% of an oil-soluble petroleum 
sulfonate of about ?ve hundred to about seven 
hundred molecular weight and 0.05% to 3% of di 
isobutylphnoxyethoxyethoxyethanol, the percent 
age thereot not exceeding that of said sulfonate, 
dissolved in a mineral oil having a viscosity of 
one hundred to ?fteen hundred seconds Saybolt 
at 100° F. - 

FRANK J. GLAVIS. 
HARRY T. NEED}. 
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