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This invention relates to lubricating agents, to
lubricants utilizing such lubricating agents, and
to methods of making such agents and lubri-
cating compositions.

This invention is particularly concerned with
the improvement of lubricating compositions
by the utilization of multi-functional homoge-
neous products, which may be utilized as lubricat-
ing agents by themselves, or in admixture with
various amounts of organic lubricating bodies
or other ' neutral mediums giving lubricating
agents and compositions the consistency of which
varies from a thin ‘medium to a solid mass, and
the transition temperature of which is substan-
tially increased from the non-fluid to the fluid
phase. The compositions may be used as a lubri-
eating base which is readily soluble in organic
lubricating bodies, or may be utilized to form
stable lubricating emuilsions with water or water-
soluble medisa.

In accordance with this invention lubricants
may be prepared to withstand wide temperature
changes without marked changes in consistency.
For example, a lubricant may be made which
withstands temperatures ranging from about
—100° F. to about 400° F. and higher without
marked change in consistency or breakdown.
Further, stable, high temperature lubricating
greases may be prepared without the use of heavy
metal soaps, thereby obviating such disadvan-
tages as corrosion, bleeding and soap separa-
tion, which ususally results in poor lubrication.
Such lubricants are especially adaptable for dy-
namos, pumps, Diesel, truck and airplane engines.

Other objects of this invention include the
production of lubricants for tanks, turbines,
hypoid gears, and alloy bearings, which are sub-
ject to high pressures, high temperatures, ex-
cessive friction, oxidation and corrosion.

Still further objects of this invention is in the
utilization of lubricating agents as an additive
in lubricating oils for internal combustion en-
gines, where such additives possess properties

" which inhibit sludge formation, piston and ring

sticking, and varnish and lacquer formation.

Purther objects of this invention include the
production of oil or water-soluble medium appli-
cable as a machining lubricant, such as for
cutting, drilling, reaming, broaching, milling,
threading, grinding, hot forging, cold and hot
stamping, drawing, and for plastic cold working
of metals.

Still further objects and advantages of the
present invention will appear from the more de-
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tailed description set forth below, it being un-
derstood that such more detailed description is
given by way of illustration and explanation only
and not by way of limijtation, since various
changes therein may be made by those skilled in
the art without departing from the scope and
spirit of the present invention.

In accordance with the present invention, lubri-
cating agents are prepared by the co-reaction of
a compound of an organic nitrogen base and an
organic acid, with an oxidized-phosphorized-
sulfurized organic lubricating body. The term
oxidized-phosphorized-sulfurized organic lubri-
cating body is intended to cover an organic lubri-
cating body which has been subjected to oxida-
tion to produce a substantial amount of oxygen
containing compounds therein followed by treat-
ment with agents which produce a phosphoriza-
tion and sulfurization of the oxidized body; or
organic lubricating bodies which have been sub-
jected to treatment with agents to produce phos-
phorization “and sulfurization followed by an
oxidation treatment of such phosphorized-
sulfurized body to produce materials which con-
tain a substantial amount of combined oxygen.
The resulting products from such combinations
of oxidation, phosphorization and sulfurization
treatments, regardless of the order of treatment,
are included under the term oxidized-phosphor-+
ized-sulfurized organic lubricating body herein.
It has been found that such oxidized-phosphor-
ized-sulfurized organic lubricating bodies co-
react with organic nitrogen base-organic acid
reaction products to produce homogeneous com-
pounds particularly useful for lubricating pur-
poses and in other arts.

The term “organic nitrogen base-organic re-
action product” is intended to cover the reaction
product of a compound of an organic nitrogen
base and an organic acid as exemplified by the
following: (1) amine organic acid reaction prod-
ucts, and (2) quaternary ammonium hydroxide
organic acid reaction products.

As representative of the amine there are in-
cluded alkylamines, alkyl polyamines, alkylol-
amines, polyalkylene polyamines, alicyclic
amines, aralkylamines, heterocyclic basic nitro-
gen compounds, ete. The quaternary ammonium
hydroxide derivatives are exemplified by tetra-
alkyl ammonium hydroxides, aryl-aralkyl am-
monium hydroxides, etc. More specifically there
may be mentioned such amines as diethylamine,
mono-amylamine, di-amylamine, and triamyl-
amine, di-n-butylamine, monobutylamine, di~
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butylamine, undecylic amine, laurylamine, myris-
ticamine, palmitylamine, stearylamine, mono,
di, and triethanolamine, laurylolamine, palmityi-
olamine, stearylolamine, ethylene diamine, di-
amino-isopropanol, triethylene tetramine, cyclo-
hexylamine, - dicyclohexylamine, benzylamine,
morpholine, piperidine, pyridine, quinoline, ceph-
alin, lecithin, trimethyl benzyl ammonium hy-
droxyl, dimethyldibenzylammonium hydroxide,
tetraethyl ammonium hydroxide, “Alkaterge-O,”
which is a substituted oxazoline having a spe-
cific gravity of 0.90, a solidification point of
—26 and is both oil and water soluble, ete. -
The organic acids used to produce a reaction
product with the amines or quaternary ammo-
nium hydroxide derivatives, include a variety of
both aliphatic, alicyclic, aromatic and other car-
bocyclic acids, including mono and di-basic acids.
The fatty acid complexes obtained from the var-
ious glyceride oils may be utilized as such or
the individual components of such acids may
bhe employed. An exemplary of the organic acids
which are suitable there may be mentioned
caprie, undecylic, lauric, myristic, anachidie, an-
thranilic, stearic, oleie, palmitic, ricinoleic, lin-
oleic, oxalie, succinic, glutaric, adipie, sebacic,
lactic, maleic, malie, tartaric, citric, benzoic,
toluic, cinnamie, salicylic, peanut-oil fatty acids,
soy bean oil fatty acids, hydrogenated soy bean
oil fatty acids, hydrogenated fish oil fatty acids,
degras fatty acids, naphthenic acids, acids pre-
pared by oxidation of petroleum hydrocarbons,
resin acids such as abietic acid, ete. Organic
sulfonic acids may also be utilized such as p-tol-
uene sulfonic acid, paradiphenylsulfonic acid,
quinolinesulfonic acids, ete. The carboxylic
acids are generally more satisfactory, however,
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than the sulfonic acids in the preparation of this .

compohent.

While individual amines and individual gqua=
ternary ammonium hydroxides, and individual
acids have been referred to above, any combi-
nation of the stated components may be uti-
lized employing mixtures of amines and quater-
nary ammonium hydroxides with the same or
different acids, or of amines with one or more
of the stated acids, or of quaternary ammonium
hydroxides with one or more of the stated acids;
and combinations of the various components re-
ferred to may be utilized in producing this com-
ponent of the final lubricating agent. 'These
materials readily react and the amine or qua-
ternary ammonium hydroxide or mixtures to-
gether with the acid or mixtures of acids may
be reacted at room or higher temperatures, an
elevated reaction temperature being desirable,
the time of reaction varying from % to 4 hours
as a general rule.

" The oxidized-phosphorized-sulfurized organic
lubricating body may be produced by proper
treatments from any desired organic lubricat-
ing material. Mixtures of hydrocarbon com-
pounds, or their unsaturated fractions, desirably
the average molecular carbon - content - being
above decane, comprising olefines, iso-olefines,
diolefines and their polymers, may be treated.
Still further modifications can be resorted to in
producing the base and it has been found that
the unsaturated hydrocarbons and/or high mo-
lecular weight fatty bodies can be first phos-
phorized-sulfurized and then react with organie
sulfo compounds or vice versa and the product
reacted with amine-organic acid to form the lu-
bricating base composition. In cases where mix~
tures of unsaturated oils and/or fatty bodies
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and/or organic sulfo compounds are reacted si-
multaneously - with phosphorizing-sulfurizing
agents it is believed that the phosphorus and
sulfur enters both components at certain tem-
perature levels; above such temperature levels
phosphorus tends to split away, the resultant
product containing a high percentage of reac-
tive sulfur and a small amount of phosphorus
which was not readily removed during purifica-
tion of resultant product.. However, the govern-
ing factor is not which component the phospho-
rus and sulfur enters, if mixtures as described
above are used but the amount of phosphorus-
sulfur present in the resultant product that is
the determining faector in producing a more po-
tent product. During certain phosphorization-
sulfurization of organic bodies it has been found
advantageous to carry out the reaction in the
presence of P:Os which causes the reaction to
progress more smoothly and rapidly to comple-
tion. In any of the above methods the final prod-
uct is substantially freed from the unreacted re-
agents and from formed side by-products, such
as phosphorie, sulfuric acids, H2S, SOz, phos-
phorus, etc., and the final product may be fur-
ther purified if desired, or its residual acidity
may be neutralized with an amine separately or
in situ.  The invention will be particularly ex-
emplified below by the utilization of mineral oil
components or mixtures of petroleum hydrocar-
bons, or petroleum distillates, particularly pe-
troleum fractions in the range of lubricating
viscosity.

The oxidizing treatment may be carried out
in any desired way by the utilization of oxidiz-
ing agents to produce the oxidized organic lu-
bricating body, such oxidizing agents including
oxygen, air, ozone, potassium permanganate, hy-
drogen peroxide, phosphorus pentoxide, phospho-
rus trioxide, phosphoris tetroxide, chromates,
organic peroxides such as benzoyl peroxide, and
acetyl peroxide, ultra violet rays, X-rays, actinic
rays, etc. 'The oxidation treatment is generally
carried out at an elevated temperature of ‘or
example, from about 200 to about 500°-F. to
produce a resultant product which contains at
least 1% of combined oxygen.

While the petroleum and mineral oil fractions;
particularly those of lubricating viscosity are
emphasized and will be utilized to illustrate the
organic lubricating bodies treated in accordance
with the present invention, other organic lubri~
cating bodies including glycerine, ethylene di-
chloride, trichlorodiphenyloxide, cod-liver oil,
castor oil, hydrocarbon oils of various viscosities,
paraffin wax, etc. The mineral oil fractions will,
however, as indicated be utilized to illustrate the
invention. The term “organiec lubricating body”
is used hereinafter to cover the materials spe-
cifically referred to immediately above.

Or the oxidized organic lubricating bodies may
be obtained from other sources. During the acid
treatment of mineral oils, or other organic lu-
bricating bodies to produce sulfonates, the action
of the acid or of the acid and oxygen of the
air, upon the organic lubricating body has an
oxidizing effect during the period of reaction.
After the sludge and impurities have been re-
moved, the resultant product comprises mixtures
of oxidized organic lubricating bodies and its
oxidized sulfo compounds.  This mixture may bhe
used as such or the oxidized sulfo compounds
may be removed by conventional methods which
usually contain from 20 to 80% of the entrained
organic lubricating bodies. For utilization here-
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 in, the oxidized organic lubricating hodies in~

clude bodies subjected to oxidation or the ex- -

tracted oxidized sulfo components produced as
set forth above.

—.—~'The phosphorizing-sulfurizing treatment may

be carried out utilizing any agents which will
produce that effect on the materials employed
resulting .in the introduction of phosphorus and
sulfur into the complex products and such agents
include phosphorus disulfide P3Ss, phosphorus
trisulfide PsSs, phosphorus sesquisulfide P4,Ss,
phosphorus pentasulfide P2Ss, and phosphorus
heptasulfide PsS7. Of these agents, phosphorus
pentasulfide, phosphorus sesquisulfide, and phos-
phorus heptasulfide are more desirable because
of their availability and reactivity with the or-
ganic lubricating bodies or the oxidized bodies.
"The phosphorizing-sulfurizing treatment may be
carried out at elevated temperatures, preferably
from 150 to 500° F. and as indicated above, the
phosphorizing-sulfurizing treatment may be ap-
plied to the organic lubricating bodies whicin
have first been subjecfed to the oxidation treai-
ment, or the organic lubricating bodies may first
be subjected to the phosphorization-sulfuriza-
tion treatment followed by the oxidation treat-
ment, !

As indicated above, it is not necessary in ac-
.cordance with the present invention to utilize
metal salts of any of the stated components but
metal salts may be employed including alkali
metal salts such as sodium, lithium, potassium,
or other salts such as the alkaline earth metals
including calcium, strontium, and barium, as well
as metals like beryllium, magnesium, zinec, cad-
mium, and mercury may be used. Also heavier
metal salts including aluminum, lead, nickel, iron,
copper, chromium, vanadium, manganese and
molybdenum may be utilized. The salt may be
either prelormed or formed in situ. Generally
these salts may be utilized ih the form of the
sulfonic acid salts where sulfo acids are present
or the salts may be produced from other com-
ponents utilized in producing the reaction com-
plexes of the present invention.

The ratio of the compound of organic nitrogen
base and organic acid with the oxidized-phos-
phorized-sulfurized organic lubricating body may
vary over substantial limits. For example, from
10 to 75 molar percent of the organic nitrogen
base-organic acid product may be utilized with
from 25 to 90 molar percent of the oxidized-phos-
phorized-sulfurized component. Such homo-
geneous products are excellent lubricating agents
whether utilized by themselves or in combination
with other components. These lubricating agents
"may be utilized in admixture with other lubri-
cating oil fractions including mineral oil, organic
lubricating bodies of various types, or with other
than oil soluble mediums, such as water, glyc-
erine, the glycols, etc.

The amount of the homogeneous product
utilized in such lubricating compositions when
admixed with other components will be deter-
mined in general by the nature of the components
used, the medium with which it is admixed, and
the characteristics desired in the lubricant.
Therefore, the nature of the homogeneous prod-
uct and the final characteristics desired of the
lubricant will in all cases determine the amount
of the homogeneous product to be employed.
Usually from 0.1-560%, and in many cases, 5-25%
of the homogeneous lubricating agent is sufficient.
For many uses, the homogeneous lubricating
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agent per se may be used as the lubricating
medium.

As ordinarily prepared, the products are sub- -
stantially anhydrous, other than moisture which
may be normally present in the various ingredi-~
ents utilized in producing such reaction products,
The temperature and time of reaction may be
varied over wide limits depending upon the re-
agents used. Usually the temperature employed
varies from about room temperature to the boil-
ing point of the component parts, and the time
of reaction varies from a fraction of an hour
to about 8 hours. The reaction may be carried
out under pressure if desired. The amount of
amine or quaternary ammonium base and re-
spective organic acid or mixtures thereof may
be approximately the equivalent molecular
weights of each ingredient. In some cases it
may be desirable to have present an excess of
amine in the final product because of its stabiliz-
ing effect, .its value in counteracting corrosion,
its value in accentuating a desirable phase rela-
tionship with the medium which is compounded
with it, or to improve the refractive index of
the combined composition, or to effect any com-
bination of the above mentioned functions. In
general the amount of the oxidized-phosphorized-
sulfurized organic lubricating body used will vary
from about approximately equimolecular pro-
portions to about 50 of the amine-organic acid
reaction product. )

Also in many instances where it is desired to
modify organic lubricating mediums other than
oil soluble ones, such as water or water-soluble
substances including glycerol, ethylene glycol,
alcohol, ketone, esters, aldehydes, etc., the amine
may be used in amounts greater than the equi-
molecular amount necessary for combining with
the acid or acid components, in order to obtain
a more stable and desirable product.

The methods of preparing the complex bases
in accordance with the present invention are rela-
tively simple, requiring no specially designed com-
plex equipment or delicate control. The follow-
ing examples are used for purposes of illustra-
tion, the parts being by weight unless otherwise
indicated. .
I

A diethylamine-stearic acid reaction product
was prepared from approximately 1 to 5 moles
of diethylamine and about 1 mole of stearic acid,
reacted at an elevated reaction temperature for
a period of Y% to 4 hours in a suitable reaction
vessel. :

Approximately 1 to 20 moles of petroleum sul-
fonate together with an amount of a light petro-
leum oil sufficient to solubilize the sulfonate are
heated for 1 to 4 hours with air being blown
through the mixture under constant agitation.
The oxidation product was then subjected to
phosphorization and sulfurization by treatment
with a suitable amount of phosphorus penta-
sulfide which may be used in amounts up to 50%
of the weight of the oxidized organie lubricating
body. The phosphorization-sulfurization treat-
ment may be carried out in a suitable medium
such as solvents, oils, or the lubricating body with
which it is to be further compounded. After the
phosphorus pentasulfide is added, the resulting
mixture is subjected to reaction at elevated tem-
peratures in excess of 400° F. preferably, for
about from 1 to 4 hours, at which time both
phosphorus and sulfur have entered and chemi-
cally reacted into the compound. At the end
of this period, the evolution of hydrogen sulfide
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Las practically ceased. The reaction may be
carried out if desired, by adding phosphorus
pentoxide about one-tenth in weight of that of
the phosphorus pentasulfide, together with the
latter and the heat treatment carried out fer
about 1 hour.

At the end of the reaction, the composition is
freed from unreacted reagents and from side
products formed that are undesirable in the
final product. If desired, excess amine may be
utilized to neutralize any acidity present. - The
amine-organic acid reaction product is slowly
stirred into the oxidized-phosphorized-sulfurized
product and the entire mixture reheated., 1 to 10
parts of the lubricating oil desired may be slow-
1y added with constant agitation.

The lubricating base obtained is soluble in
mineral lubricating, vegetable and animal oils,

o

A phenyldiethanolamine-myristic acid reaction
product was produced by reaction of approxi-
mately 1 to 5 moles of phenydiethanolamine and
1 mole of myristic acid at elevated reaction tem-

peratures of about 200 {o-over 400° F, for a period

up to 4 hours in a suitable reaction vessel.

An oxidized-phosphorized-sulfurized organic
lubricating body was then prepared as follows.
Approximately 1 to 20 moles of organic petro-

leum sulfonates were reacted with a suitable.

amount of phosphorus sesquisulfide in the man-
ner set forth in Example I. Either at the same

(2]
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time or toward the:-end of this reaction, approxi- -

mately one or more moles of olefinic polymer
was added, more phosphorus sesquisultide was
added if needed, and the whole mixture continued
in reaction at elevated temperatures until a de-
sirable homogeneous stable compound was pro-
duced, at which time the evolution of hydrogen
sulfide had practically ceased.

- The resulting phosphorized-sulfurized body was

then subjected to oxidation treatment, as for

example, by being blown with air for from 1-to 4
hours under constant agitation at elevated tem-
peratures of from 200 to 500° F

The oxidized-sulfurized-phosphorized product
was then freed from any undesirable components.
To such oxidized-phosphorized-sulfurized organic
lubricating body, the amine-organic acid reaction
product was added while stirring. Heating may
be utilized during this admixing operation. - The
resulting lubricating agent may be employed as
a lubricant per se or may be utilized in combina<
tion with other lubricating bodies, as for example,
mineral lubricating oils of desired viscosity utiliz-
ing from 1 to 10 parts of such oil with the lubricat-
ing agent, the components being mixed slowly
with constant agitation.

oI

A triethanolamine-degras fatty aci& reaction
product was prepared from approximately one
or more moles of triethanolamine and about an

-equivalent amount of one mole of degras fatty

acid, which components were  reacted at an
elevated reaction temperature of about 200 to
over 400° ¥, for a period up to about 2 hours in a
suitable reaction vessel.

An oxidized-phosphorized-sulfurized - compo-
nent was then prepared as follows. Approxi-
madtely 1 to 20 moles of sulfonated castor oil and
light petroleum oil snficient to solubilize the sul-
fonated castor oil was slowly heated and from 5
to 10% of potassium permanganate carefully
added, the entire mix{ure being reacted with con-
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stant stirring for about an hour. The resuli-
ing product was reacted at an elevated tempera-
ture with a suitable amount of phosphorus pen-
tasulfide, as for example, an amount of the lat-
ter of about 10-50% based on the weight of the
oxidized oil product and the reaction with the
phosphorus- pentasulfide carried out until the
evolution of hydrogen sulfide practically ceased.
Any undesirable by-products present or unreact-
ed reagents may be removed.

The resulting oxidized-phosphorized-sulfurized
product was commingled with the triethanol-
amine-degras fatty acid ‘reaction product by
heating the components to an elevated tempera-
ture. The resulting product may be utilized as
a lubricating agent per se or may be employed in
admixfure with from 1 to 10 parts of pale oil
and utilized as a lubricant. The lubricating
agent produced in accordance with this exampile
is soluble in lubricating oil.

v

A triethanolamine-oleic acid reaction product
was produced by reaction of approximately one
or more moles but not exceeding five moles of
triethanolamine with one mole of oleic acid, re-
acted at room or at elevated temperature until
a homogeneous product is obtained.

Approximately 1 to 15 moles of petroleum sul-
fonate (containing from 20 to 80% entrained
oxidized oil) was reacted with a suitable amount
of phosphorus pentasulfide using up to 50% of

- the phosphorus pentasulfide based on the weight

of- the other material undergoing treatment, at
an elevated temperature of about 300-400° F.
Phosphorus pentoxide may be added m this case
also either at the beginning of the phosphoriza-
tion-sulfurization treatment or at the end there-
of to improve the phosphorization-sulfurization
reaction. At the end of the reaction, the com-
pound is freed from unreacted reagents and un-

-desirable by-products and utilized by adding to

it the triethanolamine-oleic acid reaction prod-
uct. The materials may be stirred together and
the mixture heated to an elevated temperature
to produce a homogeneous compound.

The resulting lubricating. agent may be uti-
lized per se or may be compounded with 1 to 10
parts of mineral, vegetable or animal oils to pro-
duce lubricating compositions. The homogene-
ous lubricating agent is soluble in organic lubri-
cating mediums.

: v

1 to 15 moles (estimated) of organic petroleum
sulfonates and suitable amount, usually not ex-
ceeding 50% of the sulfonates by weight, of phos~
phorus pentasulfide are reacted at an elevated
temperature. The reaction may be carried out
in a suitable or desirable medium to keep the
sulfonate in diluted form; such medium being
solvents, .0ils, or the lubricating body with which
the treated material is to be compounded. The
reaction at elevated temperatures may be in
excess of 400° F'. for about from 1 to 4 hours at
which time both phosphorus and sulfur have en-
tered and chemically reacted with the organic
sulfonate to form a stable compound. At the end
of this reaction, the evolution of hydrogen sul-
fiide -has practically ceased. If desired the re-
action may be carried out by adding phosphorus
pentoxide (about one-tenth in weight of that of
the phosphorus pentasulfide) and the heating
continued for about 1 hour, At the end of the re-
action, the composition is freed from unreacted
reagents and from formed side products that are
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undesirable in the final product. The resultant
product will have a low pH which may be neu-
tralized if desired with an excess amine. 'The
resulting phosphorized-sulfurized body is then
subjected to oxidation treatment, as for exam-
ple, by being blown with air for from 1 to 4 hours
under constant agitation at elevated tempera-
tures of, for example, from 200 to 500° F.

Approximately 1 mole of oleic acid is reacted
with a suitable amount of phosphorus pentasul-
fide at an elevated temperature, as for example,
in excess of 400° F. for about from 1 to 4 hours
until both phosphorus and sulfur have entered
into and chemically reacted with the oleic acid.
It may be noted that the oleic acid may be added
to the organic petroleum sulfonate towards the
end of its reaction and the oleic acid will react
with the residual reagent present in the ves-
sel, or if necessary more reagent may be added
by itself or in conjunction with phosphorus pent-
oxide as described above. At the end of the re-
action, the compound is freed from unreacted
reagent and to it, one or more moles (usually not
more than five) of laurylolamine is stirred into
the entire mixture, which is heated at an ele-
vated temperature of from 200 to 400° F. for ex-
ample, until a homogeneous compound is ob-
tained. It is obvious that the organic acid may be
phosphorized-sulfurized separately and then re-
acted with the amine, and the co-reaction prod-
uct combined with separately phosphorized-sul-
furized-oxidized organic sulfonate. The final
compound may be mixed with from 1 to 10 parts
of mineral, vegetable, or animal oil. The homo-
geneous lubricating base is soluble in organic
lubricating mediums.

VI

Approximately 1 mole or more, usually not
more than 5 moles, of triethanolamine and 1 mole
of oleic acid are reacted at room or at an elevated
reaction temperature as illustrated above 1‘n
other examples, for a period of 1, to 4 hours ina
suitable reaction vessel.

In another vessel approximately 1 mole of
oleic acid and 1 to 15 moles of organic petroleum
sulfonates are mixed together and the mixture
reacted at an elevated temperature with a suit-
able amount of phosphorus pentasulfide, for ex-
ample, at temperatures and with amounts as il-
lustrated in the preceding example, until the
evolution of hydrogen sulfide practically ceases.
A stable reaction product is formed. This reac-
tion product may then be subjected to oxidation,
as for example, by being blown with air for from
1 to 4 hours under constant agitation at elevated
temperatures of, for example, from 200 to 500° F.

The reaction mixture is then freed by suitable
means from unreacted reagents or from formed
undesirable by-products. The amine-organic
acid reaction product is commingled with the
oxidized - phosphorized - sulfurized mixture of
oleic acid organic petroleum sulfonate. It may
be noted that the order of adding the oleic acid
may be modified to some advantage, as for ex-
ample, by adding the oleic acid towards the end
of reaction of the organic petroleum sulfonate
as indicated in the preceding example. The en-
tire complex mixture obtained inay be further
diluted with from 1 to 10 parts of mineral, ani-
mal, or vegetable oil. This product may be used
as an additive as indicated above in various oils,
or may be used as a lubricating base per se, or in
proportions as low as about one-tenth of one per-
cent as an additive in stated mediums.

Various other organic reagents can be incor-

5

10

156

20

25

30

40

55

60

65

70

75

10

porated with the homogeneous lubricating agents
produced in accordance with the present inven-
tion, either during the mixing process or after
it has bheen comrounded in order to enhance
lubricating and/or physical properties. Among
the desirable additives are halogenated aromatic
and aliphatic compounds, sulfurired oiis, phos~
phorus-sulfur oxygen containing organic reac-
tion products, sulfur-oxygen containing organic
reaction products, phosphorus-sulfurized oil
compounds, such as unsaturated petroleum de-
rivatives, olefines, isolefines,  diolefines and ole-
finic polymers. unsaturated fatty bodies whichcan
be either vegetable, animal or mineral type. The
phosphorus-sulfur reagents used can be either in-
organic or organic compounds, such as phos-
rhorus pentasulfide, phosphorus sesquisulfide,
phosphorus trisulfide, phosphorus oxides, phos-
prhorus halides, phosphorus oxyhalides, phos-
phorus sulfohalides, reac!ed with unsaturated or-
ganic comprounds and/or unsaturated fatty
bodies. Pour point depressors, such as chlori-
nated naphthalenes, alkyl-aromatic amines, lig-
uid polymers of dimethyl silicons, and other or-
ganic silicons, and organic silicon polymers, cor-
rosive inhibkitors, such as inorganic nitrites and
organic nitroso and nitro compounds, agents to
facilitate dynamic impacts in cold and hot forg-
ing, drawing, piercing, or thread grinding, such
as the polyvalent metal high molecular weight
fatty acid derivatives, etc. Inert materials such
as pulverized mica, zonolite, colloidal graphite,
and the like may be included.

This application is a continuation-in-part of
applications Serial No. 616,960, filed September
17, 1945, now Patent No. 2,481,585, patented
September 13, 1949, and Serial No. 616,961, filed
September 17, 1945,

Having thus set forth my invention, I claim:

1. A lubricating liquid vehicle having incorpo-
rated therein a homogeneous product in amount
of from about 0.1% to about 25% of (a) 10 to

75 moles of a reaction product obtained by re-

acting from about 1 to 5 moles of an amine with
about 1 mole of a higher fatty acid with (b) 90
to 25 moles of an oxidized-phosphorized-sulfur-
ized organic body selected from the group con-
sisting of petroleum sulfonates and sulfonated
castor oil, the oxidation being produced by freat-
ment with an oxidizing agent at a temperature
of from 200 to 500° F. until at least 1% of com-
bined oxygen is present, and the phosphorization
and sulphurization being produced by up to 50%
by weight on the product subjected to phosphor-
ization and sulphurization of a phosphorus sul-
fide at a temperature of from about 150 to 500°
F., said reaction products (¢) and (b) co-reacfed
until a homogeneous product is obtained.

2. A mineral oil lubricating liquid vehicle hav--
ing incorporated therein a homogeneous product
in amount of from about 0.1% to about 25% of
(@) 10 to 75 moles of a reaction product cbtained
by reacting from about 1 to 5 moles of an amine
with about 1 mole of a higher fatty acid with (b)
90 to 25 moles of an oxidized-phosphorized-sul-
furized organic body selected from the group
consisting of petroleum sulfonates and sulfonated
cactor oil, the oxidation being produced by treat-
ment with an oxidizing agent at a temperature of
from 200 to 500° . until at least 1% of combined
oxygen is present, and the phosphorization and
sulphurization being produced by up to 50% by
weight on the product subjected to phosphoriza-
tion and sulphurization of a phosphorus sulfide at
a temperature of from about 150 to 500° F., said
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reaction products (@) and (b) co-reacted until
a homogeneous product is obtained.

3. A mineral oil lubricating vehicle having in-
corporated therein a homogeneous -product in
amount of from about 0.1% to about 25% of (a)
to 10 to 75 moles of a reaction product ohtained
by reacting from about 1 to 5 moles of an|alkyl-
amine with about 1 mole of a higher fatty acid
with (b) 90 to 25 moles of an oxidized-phosphor-
ized-sulfurized reaction: product of -anorganic
. sulfonated compound selected from the group
consisting of petroleum and castor oil, the oxida-
tion being produced by treatment with an oxidiz-
ing agent at a temperature of from 200 to 500°
P. until at least 19, of combined oxygen is pres-
ent, and the phosphorization and sulphurization
being produced by up to 50% by weight on the
product subjected to phosphorization and sul-
rhurization of a phosphorus sulfide at a tempera-
ture of from about 150 to 500° F., said reaction
products (a) and (b) co-reacted until a homo-
geneous product is obtained.

4. A composition as set forth in claim 3 in
which the alkyl amine is diethylamine, the fatty
acid is stearic acid, the phosphorus sulfide is
phosphorus pentasulfide, and the orgamnic body
which is ox1d1zed-phosphotized-sulfurlzed is a
petroleum sulfonate.

5. A composition asset forth in claim 3 in which
the vehicle is a mineral oil lubricant, the amine
is phenyldiethanolamine, the fatty acid is myristic
acid, the phosphorus sulfide is P4«S7, and the or-
ganic body which is oxidized-phosphorized-sul-
phurized is a petroleum sulfonate. '

6. A composition as set forth in claim 3 in
which the amine is triethanolamine, the fatty
acid is oleic acid, the phosphorus sulfide is P2Ss,
and the organic body which is oxidized-phos-
phorized-sulfurized is a petroleum sulfonate.

7. A complex homogeneous product obtained by
“reacting -(a) 10 to 75 moles of a reaction product
- obtained by reacting from about 1 to 5 moles of an

amine with about 1 mole of a higher fatty acid
with (b) 90 to 25 moles of an oxidized-phosphor-
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ized-sulfurized organic body selected from the
group consisting of petroleum sulfonates and sul-
fonated castor oil, the oxidation being produced
by treatment with an oxidizing agent at a tem-
perature of from 200 to 500° F. until at least 1%
of combined oxygen is present, and the phosphori-
zation and sulphurization being produced by up
to 50% by weight on the product subjected to
phosphorization and sulphurization of a phos-
phorus sulfide at a temperature of from about
150 to 500° F., said reaction products (¢) and (b)
co-reacted until a homogeneous product is ob-
tained.

8. A product as set forth in claim 7 in which
the amine is diethylamine, the fatty acid is stearic
acid, the organic body is a petroleum sulfonate,
and the phosphorus sulfide is PaSs.

9. A product as set forth in claim 7 in which
the amine is phenyl diethanolamine, the fatty
acid is myristic acid, the organic body is a pe-
troleum sulfonate, and the phosphorus sulfide is
PyS1.

'10. A product as set forth in claim 7 in which
the amine is triethanolamine, the fatty acid is
olei¢ acid, the organic body is a petroleum sul-
fonate, and the phosphorus sulfide is PzSs.

MICHAEL W. FREEMAN.
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