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This invention relates to lubricating composi-
tions containing complex basic barium s0aps and
has special reference to complex barlum soap
greases.

The object of the invention is to obtain all the
benefits of such lubricants and greases as are pe-
culiar to complex barium soaps. Complex barilum
fo0aps produce stable greases which have excellent
melting point and penetration characteristics, do
not require hydration, and have exceptional re-
sistance to deterioration by the action of heat and
by the action of moisture. Another object of
this invention is to provide processes for the man-
ufacture of complex barium soap lubricants.

Complex barium soaps as used herein include
products which are substantially neutral or sub-
stantially free from readily titratable excess al-
kalinity, at least beyond a relatively small
amount, these products comprising a complex of
a normal barium soap with g barium salt, The
number of mols of barium salt combined with
each mol of barium 50ap should be greater than
0.1 and, depending upon the particular saponifi-
able material and upon the characteristics of the
mineral oil employed, it is preferred that the
number of mols of barium salt per mol of normal
barium soap be between about 0.2 and 1.0, but
it may be as high as 2.0 or even as high as 3.0,

Normal barium soaps as used herein include
those products which result when one equivalent
of barium hydroxide or other basically reacting
barium compound is reacted with one equiv-
alent of a saponifiable material to form a soap,
said soap being the normal barium salt of the
high molecular weight organic acids present as
such or desirable by saponification from the sa-
ponifiable material,

Examples of saponifiable materials containing
high molecular weight organic acids, present as
such or readily derivable therefrom by saponi-
fication, include fats such as tallow, lard, oil, hog
fat, horse fat, etc., high molecular weight organie
acids such as stearic acid, oleic acid, the high
molecular weight acids resulting from the oxi-
dation of petroleum fractions (for example, par-
affin wax and mineral oil), rosin and related
broducts, high molecular weight naphthenic
acids, sulfonic aclds, ete., and saponifiable waxes
such as beeswax, sperm oil, degras, etc.

The present invention resides in lubricating
compositions, especially greases which contain
complex barium soaps which are substantially
neutral or substantially free from readily titrat-
able excess alkalinity. While the invention may
be extended to freely fluid lubricants, such as
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Diesel engine lubricating oils containing small
proportions of complex basic Soaps, it includes
more particularly the use of such complex barium
Soaps in proportions to thicken lubricating oils
appreciably for the purpose of producing liquid
greases or solid greases of varying consistencies.
More particularly the invention resides in min-
eral oil lubricants containing thickening propor-
tions of complex barium soaps where the molal
ratio of barium salt to normal barium soap is
between about 0.2 and 1.0, although it extends
to the upper limit above indicated, 1. e., 3.0 and
may be as low as 0.1. Especially stable complex
barium soap greases have been found to have a
molal ratio within the range of 0.3 to 0.9. The
invention also comprises the method of making
such Jubricants.

The invention also includes the use of basic
soaps to produce lubricants employing high vis-
cosity mineral oils, e. E., 50 or 70 SAE grade or
even bright stocks as well as lower viscosity min-
eral oils, e. g., 10 or 20 SAE grade. These min-
eral ols can be either of the Pennsylvania type
which have a viscosity index of 90 or higher, or

5 the Mid-Continent, type or even of the naphthenic

type which have a viscosity index of 30 or lower.
Greases of unusually good water resistance have
been prepared from oils containing as much as
25% by weight of asphalt or extracts derived
from lubricating oi] distillates by treatment wita
phenol, furfural, etc.

I have discovered that under appropriate con-
ditions it is possible to form a complex having
unique solubility characteristics in mineral,
lubricating ofls by reacting one mol of g normal
barium soap with more than about 0.1 mol of a
barium salt. “barium salt” it is
meant to include preferably the simple reaction
product resulting from the combination of one
equivalent of barium hydroxide with one equiv-
alent of & mineral acid such as sulfuric acid, hy-
drochloric acid, orthophosphoric acid, pyrophos-
phoric acid, sulfurous acid, carbonic acid, boric
acid, thiosulfuric acid or of an organic acid of
relatively low molecular weight such as the mono-
carboxylic and bolycarboxylic acids containing
less than about 7 carbon atoms per molecule,
such as formic, acetic, propionic, valerie, oxalic,
malonie, succinie, etc., acids, the low molecular
weight alkyl and ary] sulfonic acids, the low
molecular weight substituted carboxylic acids
such as glyceric, glycollic, thioglycollic, etc.,
acids, and the low molecular weight phe-
nolic and thiophenolic compounds such as
phenol, cresol, thiophenol, etc. However, I may
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also employ acidic or baélc salts in which one
equivalent of barfum hydroxide has been reacted
with more or less than one equivalent of & min-

eral acid or low molecular weight organic acid.

Preferably, the bartum salt should be barium
acetate or barium carbonate or & mixture of bari-
um acetate and barium carbonate.

Desirably the complex barium soap is substan-
tially neutral or free from relatively titratable
excess alkalinity. By the terms “substantially
peutral” or “substantially free from readily ti-
tratable excess alkalinity” as used in this inven-
tion, are meant to include greases having a free
acid or free alkall content less than about the
equivalent of 5.0 mg. of KOH per gram of soap
present. While it is preferred that the greases
of this invention be substantially neutral, under
some conditions they may desirably contain a
small amount of free acidity or alkalinity. For
example, the finished greases may have a free al-
kali content, calculated as Ba(OH)z, as high as
about 0.5% by welght of grease or a free acid con-
tent equivalent to about 2.0 meg. KOH per gram
of grease. Greases having a desired free acid or
free barlum hydroxide content can be produced
by controlling the ratio of acidic materials to
basically reacting compounds as will be obvious
to one skilled in the art.

Free alkalinity is measured in accordance with
A. 8. T. M. method of test No. D-128-40, section
18, except that titration is conducted in the cold
and the titration is made directly with standard
HCI solution rather than by adding an excess of
HC1 solution and then back titrating with alco-
holic potassium hydroxide solution. Free acld-
ity is measured in accordance with A. 8. T. M.
method of test No. D-128-40, section 20. Briefly,
the methods of test employed are as follows:

A 10-gram sample of the grease is weighed to
the nearest tenth of a gram into a 250 ml. Erlen-
meyer flask. To the flask is then added 75 ml. of
petroleum ether and 50 ml, of 95% alcohol con-
taining phenolphthalein indicator, the alcohol
having been previously made neutral as indicat-
ed by the phenolphthalein indicator. The flask
is stoppered and shaken vigorously in the cold
until the grease has completely disintegrated and
no lumps remain. The solution is then allowed
to settle and free alkall or free acid, as observed
by the color of the alcoholic layer, is titrated
carefully in the cold to the phenolphthalein end
point with 0.5 normal HC1 or alcoholic KOH, as
required. Free alkalinity is calculated in terms
of Ba(OH)a; free acidity in terms of oleic acid or
acetic acid. Free alkalinity and free acidity may
also be expressed in terms of equivalent mg. of
KOH per gram of grease.

While I do not wish to be limited by the theo-
ries advanced herein, it appears, however, that
under the conditions as disclosed in this inven-
tion, it is possible for normal barium soap to
form an “association complex” with a barium
salt, this complex acting in many respects as a
single chemical component. For example, this
complex has a different solubility in lubricating
oil than either the normal barium soap or the
barium salt of which it is composed. Further, al-
though a given barlum salt when added to a nor-
mal barium soap grease as a filler, may be read-
ily extractable with water, the same barlum salb
combined with the normal barium soap in the
form of & complex barium soap of the present in-
vention is extractable either only with difficulty
or not at all. As another indication of the nov-
elty of my complex parium soap greases, atten-
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tion should be called to the fact that whereas
barlum salts are usually relatively {nsoluble in
mineral oils and when added as fillers to conven-
tional normal soap greases, the latter are opaque
and the salts can be largely removed by passing
through a fine mesh screen, my greases are rel-
atively transparent or translucent in appearance
and none of the salt is removable by mechanical
means.

It is not meant to intimate that any given bar-
jum salt is the fuil equivalent of any other bar-
jum - salt for modifying the characteristics of a
dispersion of normal pbarium soap in lubricating
oil. In fact the complexes of various barium
salts with a given normal barium soap vary over
a wide range as regards their respective solubil-
{ties in a given mineral lubricating oil. For eX-
ample, a normal barium stearate-barium car-
bonate complex is more soluble in a glven min-
eral oil than is a normal barium stearate-barjium
formate complex. Likewise, the latter complex
appears to be more soluble than one formed
from normal barium stearate and barium ace-
tate. Complexes of a given normal barium soap
with certain barium salts will possess just the
proper characteristics to form with a specific
mineral oil a grease of the improved properties
described herein. Other complexes of the same
normal barium soap with different barium salts
will be either too soluble or insuficiently soluble
to form desirable greases in the given mineral oil.
In the latter case it is possible and desirable to
form excellent greases coming within the scope
of the present invention by mixing a complex
which is too soluble in the specific mineral oil
with one possessing inadequate solubility. The
exact proportions of the two complexes to be
used will depend upon the relative solubilities of
the two complexes and can be readily determined
by one skilled in the greasemaking art.

1t has also been noted that even though the
final grease is to be substantially anhydrous, a
product of improved characteristics can often be
obtalned by adding a small amount of water, for
example, in the range of 0.1 to 3.0% by weight or
even as high as 10% by weight of the grease
charge at a suitable temperature and subse-
quently increasing the temperature to effect sub-
stantially complete dehydration. The grease
may be at a temperature of about 210° F. or less
when such water additions are made, although
temperatures as high as 230° F. or even as high
as 300° F. or higher may be used, and subsequent
dehydration has been accomplished by heating
to temperatures in the neighborhood of 250° F.
or higher when necessary. With certain saponi-
flable materials and barium salts the greases pro-
duced by the processes of the present invention
have & granular appearance, but by employing
the hydration-dehydration technique, products
of smooth buttery texture are obtained often ac-
companied by an Increase in consistency and
melting point. Usually the hydration-dehydra-
tion technique to produce a final substantially
anhydrous grease is most effective on a slightly
acidic complex barfum soap grease. Subse-
quently the grease can be adjusted to the desired
acidity or alkalinity by the addition of barium
hydroxide or acid, as the case may be. Further
improvements in grease texture can likewise
usually be obtained by working the grease at tem-
peratures below about 200° F. and preferably be-
low about 150° F. prior to final packaging.

Although preferably the complex barium soap
greases of this invention are produced as sub-
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stantially anhydrous products under some con- cooled to room temperature, and if g grease,
ditions a slight water content such as 0.01% to worked in the eold ang drawn into packages.
0.05% or even as high as 0.3% may be desirable Heating is breferably conducted at atmospheric
for some purposes. Incorporation of this water bressure in an open bottle, however, the heating
can be accomplished at any of a number of stages § ang reaction may be carried out in a closed kettle
in the breparation of the grease as will be obvious under superatmogpherjc pressure.
to one skilled in the art. Por €xample, after hy- Another preferred method of forming the com-
drating the grease as described above, the sub- bPlex barium soap lubricants of this invention
sequent dehydration can be stopped at g point comprises mixing the saponifiable material, a
which will give the water content required in the 10 small amount of mineral oil and the acid, or
finished product or after complete dehydration acids, whose barium salt is desired in the complex
the desired quantities of water can be added and barium soap. Subsequently, barium hydrate in
incorporated in the grease, an amount equivalent to the saponifiable material
In order for the desired complex formation to and acid is added to the mixture and the mate-
broceed within the preferred temperature range, 15 rial heated and agitated to effect reaction and
it is usually desirable that at least a small per- dehydration. During the dehydration stage addi-
centage of a polar solvent in the neighborhood tional oil may be added or all of the remaining

of at least 0.1% by weight of the reacting mass oil required may be added subsequent to the de-
be present. Further, it appears that preferably hydration stage. The lubricant is finally heated
this polar solvent should be water, although un- 20 to a temperature of between about 250-350° p.

der some conditions the complex formation pro- or even as high as 550° F,, subsequently cooled to
ceeds more readily in the presence of a mixture room temperature and if g grease, worked in
of water and glycerine, watcr and glycol or some the cold to give the final product. The hydra-
hydroxy or polyhydroxy organic compound such tion-dehydration technique may be employed at
as ethyl alcohol, diethylene glycol, etc. Pref- o5 any of several stages, as will be obvious to one
erably the proportion of polar solvent present skilled in the art,

should be in the range of 0.5% to 4.09 by weight Tt is also possible to first form a normaj barium
of the reacting mass, but under some conditions soap grease and subsequently add barium hydrate,
smaller quantities, such as about 0.1% and higher followed by an equivalent amount of the acid

quantities, such as about 109% can be used. As 30 whose barium salt

it is desired to complex with
an indication of the desirability of having at least - v

the normal barium soap. Also it is possible to

& small percentage of a polar solvent present, I Produce a complex barium soap lubricant by add-
have observed that anhydrous narmal barium Ing a barium salt dissolved, or at least partially
soap when heated with anhydrqus barium acetate . dissolved, in water or other appropriate polar
in_the presence of oil at various temperatures 35 solvent as described hereinabove to a normal
failed to form the complex barium Soap greases barium soap grease and subsequently heat to effect
of my invention and in fact the barium acetate formation of the complex barium soap.

remained undissolved. On the other hand, when The formation of the complex barium soap

t}f‘e satme mixture 30 ngChbhad be‘é;’ deid 5% 40 lubricants of this invention generally require
3 hwg ex}; wat; mixe t?ln stéhsequen f e% e‘; to moderately high temperatures, preferably in the
ssag ‘1"21 Se forrse dm:r{x ’ rt?ere ifago;lnop:‘j(i de rfcl;ugfl range of about 225°-325° F. However, under some
. L g conditions it is desirable that the complex

ang rfg esfbggéug‘;ceiaeée xlrrxle:i}]lg df;“;?hfg_ Iili‘flzsi.he barium soap lubricants of this invention be heated
F ) |

complex barium soap lubricants of the present 45 brior b ooty S ich a5 400° . “the cort . 1n
iﬁg:ggmf%rls}f:atci}rllzrgio%;iﬁgke;gg eg;filgéfgnw‘;g fo]rming the normal barium soans and barium
Lo N 4 salts by reacting a saponifiable material or an
3(11?1(1')\111:1211t?ftobiﬁgn:au;ii;at:f if;;;og) 12&1121?“)1 acidic material with a basically reacting com-
soap plus barium salt desired in the finished 50 pougd. the base is adfied .;l)referably as the hy-
product. Subscquently the acid or acids, whose croxide. Ba(OH) s, or as barium hydrate, although
barium sal’ is desired in the finished gréases is in some instances barium oxide or other basically
added in an amount equivalent to that desired in reacting barium compound may be employed.
the complex barium c0ap. After heating and The base may be added as a_powder. small g.ran-
agitating to effect reaction of this acid with the 55 ul.es, Or as an aqueous or 011_ slurry, as desu‘.ed.
barium hydroxide the saponifiable material ig Elther normal or complex barium s0ap formation
added in an amount just sufficient to react with 1s preferably carried out in the presence of part
the remaining barium hydroxide. Desirably the of the lubricating il to be used in the finished

saponifiable material is mixed with between lubricant, although inert low-boiling solvents may
about one-fourth and twice its weight of the 80 be used under pressure and subscguently evap-
mineral oil to be present in the finisheq lubricant,. crated to leave a pure complex barium soap resi-
After the introduction of the saponifiable ma. duc. The powder can then be dispersed in a
terial, heating and agitation is continued to effect mineral oil to form a complex barium soap lubri-

saponification and subsequently dehydration of cant of the present invention. .
the complex barium soap. After dehydration has 65 The amount of complex barium soap to be in-

been completed or even during the dehydration cerporated in the greases of this invention may
step, additional mineral oil may be added. be from about 5% tgq about 50%, although con-
Finally, the lubricant is heated to a temperature centrations as low as about 2% and as high as
of between about 250° p, and 350° F. or higher to about 75% may be desirable for certain special
complete dehydration and obtain the desired 70 combinations and applications,

characteristics and then cooled to approximately Complex barium soaps may also be used in
200° F. 1If desired, a small proportion of water relatively small proportions to produce liquid
can be added at this time and subsequently re- greases and fluid lubricants, such as lubricating
moved as described under the hydration-dehy- oils for internal combustion engines, especially

dration technique. Finally, the 1lubricant is 75 Diesel engines. The Soap concentrations in such



applications are usually below about 5% and are
normally in the range of 023% to about 2.0%.

Materials other than complex barium soaps
may also be added to the lubricating composi-
tions of this invention, such as water, alcohols,
and other solvents, oxidation inhibitor, fillers,
etc., as desired. Additions of petrolatum and
solvent extracts from lubricating oil stocks have
been helpful in some instances. Oxidation in-
hibitors which may be added to the grease in-
clude phenyl alpha naphthylamine, tetramethyl
diamino diphenyl methane, benzidine, etc., and
the amount thereof vary from about 0.001% to
about 1.0% of the finished grease.

The following examples will serve as illustra-
tions of the present invention:

ExampLE I

The following ingredients were charged to &
steam jacketed grease kettle of mbout 1-barrel
capacity equipped with means for agitation:

Pounds

Tallow fatty aclds (saponification number=
208 mg. KOH per gram)
Naphthenic type oil (viscosity=350 Saybolt
Universal seconds at 100° ) .00

25

These materials were heated to approximately
180° F. and mixed to form & homogeneous solu-
tion.

Separately, 25 pounds of barium hydrate, 20
pounds of water, and 8 pounds of glaclal acetic
acid were mixed, then added to the kettle and
followed by 27 pounds of barlum hydrate, the
temperature in the kettle being between 180 and
200° F.

The kettle ingredients were continuously agi-
tated and the temperature graduelly increased to
effect reaction and dehydration. During the
latter part of the dehydration operation, 75
pounds of additional naphthenic-type oll was
added so that the mixture would not become stiff
and difficult to agitate at any time. Approxi-
mately 3 hours was required to complete the
dehydration and at the end of this time the mate-
rial in the kettle exhibited a slight acidity. After
the dehydration had been completed the kettle
contents were heated to a temperature of 300° F.
and maintained at this temperature for a period
of two hours. The material was then cooled to
200° F., about one gallon of water added and
thoroughly mixed in, and the temperature then
increased to 280° F,, to effect dehydration. Finally
as the complex barium soap grease cooled from
280° F., an additional 100 pounds of naphthenic-
type oil was graded into the batch and at a tem-
perature of about 200° F., 1.4 pounds of phenyl-
alpha-naphthylamine, an oxidation inhibitor, was
mixed In, the grease further cooled to room tem-
perature, worked in the cold, and drawn into
packages.

The finished grease had the following proper-

ties:
Composition
Complex barium soap
per cent by weight__ 1280

Oxidation inhibitor_——--ece--wm-—- do__—- 05
Mineral ofl- e per cent.. 71
Water content - cceeememmmmme [PY— Trace
Free fatty acid and unsaponifiable mate-

rial _ o emce——mm———-Per cent_._ 0.5

1075 mol barlum acetate per mol of normal barium
tallow fatty acld soap.

10

15

20

0 25

30

35

40

50

60

a5

75

Physical characteristics

A. 8. T. M. penetration at T7° Feeaccaceemm 317
Dropping point, °P. 380
Resistance to bolling water——..---- Excellent, not
affected
Appearance._——--- Smooth, transparent, slightly
fibrous
ExampLE IT

A complex barlum soap grease was prepared in
a manner similar to that deseribed in Example 1,
except that the naphthenic-type oil employed had
a viscosity at 100° F. of 600 Saybolt Universal sec-
onds and one mol of barium acetate was employed
for each mol of barium tallow fatty acid soap.
Further, the grease was slightly alkaline, so prior
to the hydration-dehydration operations, 2
pounds of tallow fatty aclds were added and when
the dehydration was almost complete, 1.14 pounds
of barlum hydrate was added in order that the
finished product would be substantially neutral.

The properties of this grease were as follows:

Composition
Barium tallow fatty acid soap
per cent by welght__ 308
Oxidation inhibitor- - cceee—o percent__ 0.5
Free base -
Water content.. - 'Trace
Mineral oil-ccoeme—- per cent by welght... 68.7

) 11 mol barium acetate per mol of normal barium tallow
fatty acld soap.

Physical characteristics

A.S.T.M. penetration at 77° Feee e o ocem 300
Dropping point, “Fo e oo - 375
Resistance to boiling water— ... Excellent, not
affected
Appearance . --——------ Smooth, transparent,

slightly fibrous

ExampLE ITI

To a steam Jacketed grease kettle equipped with
means for agitation, 3400 parts by welght of
barium hydrate and 850 parts by weight of glacial
acetic acid were charged and mixed to effect reac-
tion. A solution of 3000 parts by weight of tallow
fatty acids in 1500 parts by weight of a naph-
thenic-type oil (viscosity at 100° F.—600 Saybolt
Universal seconds) was added and while con-
tinuing agitation the mixture was heated to effect
reaction and dehydration. During the final stage
of the dehydration, an additional 4500 parts by
weight of the naphthenic-type oil was added.

The resultant mixture was alkaline so it was
cooled to 200° F., 1000 parts by weight of water
and 100 parts by welght of tallow fatty acids
added and the kettle contents agaln heated to
about 280° F. to effect reaction and dehydration.
An additional 9000 parts by weight naphthenic-
type oll was then added, the product cooled to
room temperature, worked and drawn into pack-
ages.

The properties of this complex barium soap
grease were as follows:

Composition

Barlum tallow fatty acid soap
per cent by weight__ 126.1
Mineral ol —ccccccmmmmm e o do---. T39
Free fatty acid - - Trace
Water content - —-- Trace

11 mol barium acetate per mol of normal barium tallow
fatty acid soap.
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Physical characteristics

A. 8. T. M. penetration at 77° ) 295
Dropping point, *F____________""TTTTTT0C 376
Resistance to bolling water_______ Excellent, not
affected
ExampLE IV
The following ingredients were weighed into a
kettle:
Parts by weight
Prime tallow (saponification number=193) __ 5§
Glacial acetic acid ________________ - 4
Barium hydrate..________ 7T 46
Naphthenic type oil (viscosity=—600 Saybolt
Universal seconds at 100° Py 56

While agitating, the material in the kettle was
heated to 390° F. to effect reaction and dehydra-
tion. Subsequently, an additional 168 parts by
weight of naphthenic-type oil was added and the
material again heated to 390° F. The contents
of the kettle were then cooled to room temper-
ature, and about one part by weight of water
added. While cor‘‘nuing agitation the grease
was again heated to effect partial dehydration,
subsequently cooled and worked to give g Smooth,
translucent product having an A. 8. 7. M. pene-
tration at 77° F, of 189 and a Ubbehlode dropping
point of 295° F.

ExaMPLE V

A complex barium Soap grease was prepared in
a manner similar to that described in Example 4,
except that an equivalent amount of propionic
acld was used in place of glacial acetic acid. A
smooth, translucent product having an A. S. T. M.
penetration at 77° F. of 180 and a Ubbehlode drop-
ping point of 300° P, was obtained.

ExampLE VI

A complex barium Soap grease was prepared
in a manner similar to that described in Exam-
Ple 3, except that only one-half as much glacial
acetic acid was employed and the remaining
free barium hydroxide was neutralized by passing
carbon dioxide through the kettle contents,

The resultant grease contained a complex bar-
ium soap comprising normal barium soap in com-
bination with hoth barium acetate and barium
carbonate. This product hadanA.s. T . M. pene-
tration at 77° P. of 250, a Ubbehlode dropping
point above 400° F. and showed excellent stability
and resistance to the effects of boiling water,

ExamMpLE VII

A complex barium Soap grease was prepared
In a manner similar to that described in Example
2, except that oil soluble sulfonic acids, such as
are desired as by-products in the preparation of
petroleum white oils, were used in place of tire
tallow fatty acids, This grease was likewise a
smooth, translueent product having g dropping
point above 350° F. angd resistant to the effects
of boiling water,

The foregoing description of my invention is
not to be taken as limiting my invention but only
as 1llustrative thereof since many variations may
be made by those skilled in the art without de-
parting from the scope of the following claims.

I claim:

1. A lubrieating composition comprising min-
eral oil and a bariym Soap complex, the latter
being an association complex comprising a normal
barium soap and a barium salt in which the
ratio of equivalents of barium salt to equivalents
of normal barium soap is between about 0.1 and

5

3, sald composition being substantially free from
readily titratable €xcess alkalinity,

2, A lubricating composition comprising min-
eral oil and g barium S0ap “omplex, the latter
being an association complex comprising a normal
barium soap and a barium salt in which the ratio
of equivalents of barium salt to equivalents of
normal barium soap is between about 0.2 and 2.0,
said composition being substantially anhydrous
and free from readily titratable excess alkalinity.

3. A lubricating composition according to claim
1, in which the ratio of equivalents of barium salt
to normal barium s0ap is between about 0.2 and 2.

4, A lubricating composition a:cording to claim
1, in which the barium salt is a barium salt of
a mineral acid,

5. A lubricating composition according to claim
1, in which the barium salt is a barium salt of low
molecular weight organic azid.

6. A Iubrirating composition according to claim
1, in which the barium salt is barium carbonate.

7. A lubricating composition according to claim
1, in which the barium salt is barium acetate,

8. A lubricating composition according to claim
1, in which the barium Soap complex is made by
admixing normal barium soap and g barium salt
of mineral acid,

9. A lubricating composition according to claim
1, in which the barium 50ap complex is made by
admixing normal barium soap and barium salt
of a low molecular weight organic acid,

10, A lubrieating composition according to
claim 1, in which the barium soap complex s
made by reacting normal barium soap, basically
reacting barium compound and an acid, the
amount of acid being sufficient to neutralize said
basically reacting barium compound.

11, A lubricating composition according to
claim 1, in which the barium soap complex is
made by reacting normal barium soap, basically
reacting barium compound and a mineral acid,
the amount of mineral acid being sufficient to
neutralize said basically reacting compound,

12, A lubricating composition according to
claim 1, in which the barium soap complex is
made by reacting normal barium seap, basically
reacting barium compound and a low molecular
weight organic acid, the amount of said acid be-
ing sufficient to neutralize said basically reacting
barium compound.

13. A lubricating composition according to
claim 1 prepared by reacting approximately
equal chemical equivalents of g basically react-
ing barium compound and g saponifiable ma-
terial containing high molecular weight organic
acids in the presence of mineral oil to yield «
normal barium soap, adding aqueous solution of
2 barium salt and then heating said mixture to
vaporize water therefrom,

14, A lubricating composition according to
claim 1 prepared by heating a saponifiable mga-
terial containing high molecular weight organic
acids, low molecular weight organic acids ang a
basicaliy reacting barium compound in the pres-
ence of mineral oil to vield a product containing
said barium Soap complex and then hydrating
and dehydrating the product,

15. A lubricating composition according to
claim 1 prepared by heating a low molecular
weight organie acid, a basically reacting barium
compound and a minera] oil containing high
molecular weight organic acids to yield g product
containing said barium Soap complex, adding
additional minerg] oil and then hydrating and
dehydrating said product,
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16. A . lubricating composition according to
claim 1, in which the parium scap complex com-
prises a normal parium sosp, & barium salt of &
mineral acid and & parium salt of a low molec-
ular weight organic acld.

17. A lubricating composition according to
claim 1, in which the barium soap complex com-
prises & normal barium soap, barium carbonate
and barium sacetate.

18. A lubricating composition according to
clalm 1 containing also a small amount of an
oxidation inhibitor.

19. A lubricating composition according to
claim 1 containing also & small amount of phenyl
alpha naphthylamine.

20. A method of preparing lubricants com-
prising reacting & saponifiable material, & basic-
ally reacting barium compound and low molec-
ular weight organic acld in the presence of min-
eral oll to yleld & product containing a barium
soap complex and then adding additional min-
eral oil, said barlun soap complex having a ra-
tio of equivalents of parium salt of low molec-
ular weight fatty acids to equivalents of barium
soap of said saponifiable material between about

0.2 and 2.0 and bheing substantially free from

readily titratable excess alkalinity.
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