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en la gaceta de Propiedad Industrial, deberd solicitar y cancelar el examen de
patentabilidad so pena de que la solicitud caiga en abandono, de acuerdo con lo
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Si NO X

222



Patented Feb. 2, 1954

2,668,145

UNITED STATES PATENT OFFICE

2,668,145
LUBRICATING COMPOSITIONS

Geza S. Ronay, Oakland, Calif., assignor to Shell
Development. Company, Emeryville, Calif,, a

corporation of Delaware

No Drawing. Application August 4, 1951,
Serial No. 240,457

(ClL. 252+=32.5)

19 Claims.

This invention relates to improved liquid lu-
bricating compositions. More particularly this
Invention relates to improved liquid lubricating
compositions comprising liquid petroleum oil
fractions and a minor proportion of 8 modified
clay of oleophilic character to improve the vis-
costty and viscosity index and to lower the pour
roint of the oil.

It is well known that some of the desired prop-
erties of base lubricating oils such as motor oils,
gear oil, hydraulic ofls, torque convertor oils are
oxidation resistant, non-corrosivity, high vis-
cosity index and low pour point. Among the
compounds heretofore used as viscosity index im-
provers and pour point depressants are soaps;
polymeric materials such as polybutene, poly-
methacrylates, allkylated polystyrene, rubber:
and halogenated hydrocarbons such as chiori-
nated waxes, chlorinated alkylaryl hydrocarbons
and the like. Although these additives function
as viscosity index improvers and pour point de-
pressants, they are limited in their use because of
one or more shortcomings: instability at elevated
temperatures; increase or decrease in viscosity
due to polymerization or degradation of these vig-
cosity index improvers under high mechanical
shear; corrosivity; or incompatability with some
types and fractions of base oils. o

I has now been found that liquid lubricants
of improved viscosity index and pour point de-
pressant properties are provided by incorporating
in liquid base oleaginous lubricating medis less
than 0.5% by weight, and preferably from 0.01
to 0.2%, of a modified water-resistant oleophilic
clay, hereinafter termed an “oleophilic onium-
clay.” Such oleophili¢ clays are obtainable from
initially hydrophilic clays as by an ion exchange
type of reaction between hydrophilic eclays and
oleophilic organic “onium” compounds. An
“onium” compound can be defined as a group of
isologous organic compounds of the type

R)a(H)pX'A

which are ammonium compounds and isologs
thereof and contain the element X in its highest
valancy, X being nitrogen, phosphorus, arsenic,
antimony, sulfur, selenium and tin and RixHy,
ammonium, phosphonium, arsonium, stibonium,
sulfonium, selenonium and stannionium radicals
and R is a hydrocarboyl radical,

CLAYS

The clay materials suitable for forming the ad-
ditive of this invention include natural and syn-
thetic complex silicates of which the swelling
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clays and especially the montmorillonites are par-

ticularly preferred. The exact composition of the
complex silicates useful as improving agents in
the present compositions is not subject to pre-
cise description, since they vary widely from one
natural deposit to another. As far as present
knowledge permits, they may be described as com-
plex inorganic silicates such as aluminum sili-
cates, magnesium silicates, and barium silicates
and the like, containing, in addition to the silicate
lattice, varying amounts of cation-exchangeable
groups generally regarded as metallic oxide radi-
cals. The table given hereinafteér contains nat-
urally-occurring clays, synthetic clays and syn-
thetic zeolites particularly suitable for use in the
present compositions. While the Wyoming type
of bentonite occurs more generally in deposits
throughout the United States, a much more sat-
isfactory clay for the present purpose includes
montmorillonite wherein the magnesium content
is especially high. Of these, Hectorite exhibits
outstanding properties. Hectorite is character-
ized by the following typical formula: :

16MgO.Li20.24S1026F (H20) .NazO

The use of natural materials may be avoided
by the preparation of “synthetic. clays” or by the
manufacture of synthetic zeolites. Synthetic
clays are typically prepared by co-precipitation
of silicate and magnesia, drying the co-precipi-
tated gel, mixing the resulting xerogel with an
alkali metal hydroxide such as potassium or so-
dium hydroxide and heating the mixture for a
period of one-half to four days at a temperature
from 150° to 400° C. under pressures of 200 to
1,000 1bs. per square inch. In a typical prepara-
tion of a synthetic Hectorlte, three mol propor-
tlons of magnesium chloride were added to three
mol proportions of aqueous potassium silicate to
produce a co-precipitate of magnesium silicate
having a silica~-magnesia ratio of about 1.6. The
resulting gel was dried and subsequently mixed
with 2N sodium hydroxide solution, using 1.8
liters of sodium hydroxide solution for 200 grams
of the xerogel. The resulting mixture, when
heated for thirty-six hours at 240° C. ufider a
pressure of 450~-550 lbs. per square inch, produced
a complex magnesium silicate having an amor-
phous type structure as given by X-ray examina-
tion. Similar synthetic clay-like materials meay
be produced by substituting calcium chloride, bar-
ium chloride, aluminum chloride and the ltke for
the magnesium chloride employed above. In
place of sodium hydroxide, other alkall hydrox-
ides may be used, such as potassium hydroxide,
ammonium hydroxide and lithium hydroxide.

Synthetic zeolites are best described as a series
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of slumino-silicates containing oxides such as
sodium and potassium oxldes, in which the sodlum
and potassium are readily replaced by calcium,
magnesium or other lons and vice versa. The
framework may be represented by 5
Nai0.Al0s, (S102) 315, (H20) 1
The cavities in the lattice contain ions such as
potassium, sodium, calcium or magnesium, which'
balance the negative charges in the framework .
and are readily replaced. The list’ which Tollows’
gives typical natural and 'synthetic siilcates: in-
accordance with the above descriptions:’

CATION-EXCHANGEABLE INORGANIC 16
COLLOIDS

A. Natural clays
Bentonites
Wyoming bentonite
Montnforilfonites” 20
, Hectorite~
Beidemte‘
Sa‘bonxte
Nontromte
Sepiohte 25
Biutite™
Attapuigite
Vermiculite
Zeolitéy'
Edingtonite” 30
Chab‘azite
Natrolite*
Mordenites”
Anfaléit
Ultramaritie® 35

B Syntrietic-czays

lee-sihca-potassmm oxlde

Baria-silica-lithium oxide” 40

C. Synthetic zeolites

Complex aluniinum.silicates. .
Exchangeable cation:
Hydrogen-
Sodium*
Potassium
Barium .
Magnesium 50
Ammonium
OLEOPHILIC CA“I'IONIC SURF‘ACE -ACTIVE
AGENT

IK order” o_"prepare thé thorganle silicates for 55
s a,s wscosmy index 1mprovers ahd pour point
depressing” agents for oils"such’ as lubrlcatxng oils
ar fuels, the- silicate is preferably dxspersed in
water to form’ & hydrosel: Upon dispersion, the
catlon-replaceabl”e sites becorme available for &0
cation* exchange, which'is generslly effected with
cationte surface:attive water-repélling (hydro-
phobic) agerits, of ' which preferred aré the quater-
nary ammonlum salts or their hydroxides, salts of
high molecular weight amines’ with- inorganic 65
aeids: preferably‘ halogen acids; and salts of high
moiecula.r welght amines ‘with \vater—soluble or-
ganic acids, tHe amino or ammonium radicals
thereof bearing-at’ least one hydrocarbon: radical
(preferably alkyl) having 12-30 carbon atoms. 70
Other miscellanecus-types of cationic substances
may be employed: including  condensation prod-
ucts of a polymeric natune derwed from the con-
densation of ammoma or low molecular weight
prifnary or secondary drhifies with gcrolein‘orits 75
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analogs or hgh molecular weight aminés, e. g.
octadecyl amine, dodecylamine and the like.

The treatment of the silicate hydrosol with the
cationic materials such as those listed hereinbe-
fore results in the formation of a gel hereinafter
réferréd to'asan” oniumitgélle’g. amindgeél. Ad-
dition of the catiohic materidisTesults in‘replace-
ment of available cations such as hydrogen, sodi~
um and potassium and the like with substituted

10 -onjum -(e: g. ammonium) lons exhibiting hydro-

phobic propertzes

Arsufficient ratios of the onium compound to
s:.hca.te‘must; be ‘employed to provide the resulting
aminogel with'an oleophilic character in order to

permit_ready- dispersion later in the lubricating
oils-or other petroleum hydrocarbon fractions
such as fuel oils. For the present purpose, it has
peen ‘folund that the clays should bear at least
309 by weight of hydrophobic surface-active
radicals and preferably bearihétiween 30'and 75 %
by weight of said radieals,’ while optinium résults
are obtained when using from 40to65%of the
radiéals based upon-the-weightiof the silicates:
The mixture should ‘be stirréd or:otherwise agi-
tated during infréoduction: -of the' ‘sutface~active
agent so as to 'effedt uniform dlstn’buﬁion and-ion
replacement throughout the gel:-

In the treatment of nattraliclays, as: wellias
of the synthetic materials; a preferreéd category of
surface-active- ageht: comprisés- the- quaternary
ammonium salts broadly described as oleophilic
tetra-organo ammoniiim- hlides: P‘refer’ably”at
least one, and desirably two; of’the orgaho -radi-
cals is an -alkyl radical Havifg a chain length of
at léast twelve carbon'atoms; and optimum:ré-
sults- are obtained  if two" of‘ the alkyl radicals
have chain lengths between'fourteen and-eighteen
carbon atoms. Repxesent&tive preferred - sub-
stances are dimethyl dilfexadecylammonium chio«
ride and dimethy! didetadécylammonium- chle-
ride, and mixtures theéreof.

While the quatefnaty ammonitm salts' de-
scribed above are préferred;salts of high molecu-
lar weight aminés, especially primary or secohd-
ary amines, may be uséd: Preferably, these are
salts of hydrohalid’e acids stch- a8’ hydrochloric
acid or water-soluble organte acid$ such as’ acetic
acid, and the amine.s contain at ledst one ahphatlc
radical having’ from twelve to tienty- -four-carbon
atoms Other Wz.ter-solubleacids may be used to
form the salts;-stch-as: hydrobromic acid; nitric
acid, formic-acid;-1dctic acid, prdpmmc ‘acid-gnd
tartaric acid: Tﬁe cationic materials need not
be completely water-soluble for application to the
silicate Hydrosols. They-are,in fact, for the most
part, water- dlspermble ratherthan water-soluble
In'mahy cases they' are ‘more’soluble in- hydrocar-
bons than in water. This i§ partmularly true
whérn two 'or more-oi- thealkyl radicals have twelve
or more caibon®atdms- or' when: the amiines are
polymeric in nature such as in the case of epi-
chlorohydrin-amiiohia cofidehsation products or
partial amides theréof such as’stedric acid amide.
Epichlorohydrihatimonla’ coridensation - prodiicts
such as those’ just:referted to Have average mo-
lecular weights between @bdut 100-and 350 and'a
general structure-as follows:

H O H
H(N’-é é-é)mm
H

wherem Z is-an- mteger sufﬁclent to provide a mo-
lecular wexght within the recited range, Hydro-
gen‘atoms on either thé carbon or nitrogen atoms
may be replaced” with-Hyarocarion’ radiedls pref-

-
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erably having from one to six carbon atoms. The
following list of cationic surface-active agents
gives typical species which may be employed for
providing the recited silicates with hydrophobic
surfaces:

CATIONIC SU’RFACE—ACTIVE WATER-~
REPELLING AGENTS

A. Quaternary ammonium salts

Trimethyl dodecylammonium chloride
Trimethyl tetradecylammonium chloride
Triethyl hexadecylammonium chloride
Triethyl octadecylammonium bromide
Dimethyl dihexadecylammonium chloride
Dimethyl cetyl laurylammonium chloride
Dimethyl lauryl stearylammonium chloride
Dimethyl dioleylammonium chloride
Dimethyl diheptadecylammonium acetate
Dimethyl octadecyloctadecenylammonium chlo-
ride
B. Ammonium salts of inorganic acids

Tetradecylammonium chloride
Octadecylammonium bromide
Qctadecenylammonium chloride
Methyloctadecylammonium chloride
Ethylhexadecylammonium bromide
Dioctadecylammonium chloride
Octadecylheptadecylammonium bromide
Dihexadecylammonium chloride
Ditetradecylammonium bromide
Octyloctadecylammonium chloride

C. Ammonium salts of organic acids

Octadecylammonium acetate
Heptadecylammonium propionate
Hexadecylammonium formate
Dioctadecylammonium acetate
Octadecenylammonium tartrate
Heptadecylammonium acetate
12-Hydroxystearylammonium lactate
10-Ketolaurylammonium acetate

D. Miscellaneous compounds

Acrolein-ammonia condensation products
Diallylamine-HzS condensation products
Epichlorohydrin-ammonia condensation products
Triphenyl lauryl phosphonium bromide
Trimethyl dodecyl phosphonium chloride
Didodecyl ethyl sulfonium bromide

Decyl triphenyl stibonium bromide

Didodecyl ethyl selenonium bromide

Dodecyl amine

Octadecyl amine

Lauryl amine

Condensation product of epichlorohydrin with
ammonis,

Reaction product of the condensation product of
epichlorochydrin-ammonis with stearic acid
(this reaction product is prepared by react-
ing one mol of epichlorochydrin with ten mols
of aqueous ammonia at 35 to 40° C, and treat-
ing the resultant product with stearic acid at
180° to 185° C,)

In accordance with the present invention, the

modified clays prepared by treatment of the de-

scribed silicates with cationic surface-active
agents such as those listed above may be im-
proved by salt formation with a certain class of
acids. The acids found to be particularly effec-
tive for this purpose -are those in which the acid
radical is an oxygen-containing acid radical of
an element having an atomic number of 14 to
16, namely, silicon, sulfur and phosphorus.
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The preferred species of such acids for use in
the preparation of the subject aminogel salts
are phospnoric acid and suituric acid, aithough
the ocher anaiogs and homologs thereor, mclud-
ing the types lisved herewmarter, are also enective.
The term “acid” in this mstance is taken to in-
clude partially neutralized acias (such as socium
dihydrogen phospnate or methyl dihydrogen
phosphate) as well as the unneutralized acids.
These include both organic and inorganic acids
and preterably are water-soluble. Alternatively,
however, the acids may be oil-soluble, in which
case, the moditied clays may be treated there-
with subsequent to their dispersion in a lubricat=
ing oil, bt

the preferred embodiment comprises treat-
ment of the moditied clay while the latter is in
aqueous suspension with an amount of the sub-
ject acids at least sufficient to form salts with
at least 50% of the cationic radicals attached to
the silicate. In order to ensure the best results,
at least 75% of the cationic radicals should be
in salt form, and optimum results are obtained
if salt formation is effected with all of the cat-
lonic radicals. It has been found a preferable
practice in the latter instance to add to the modi-
fled clay & substantial excess of the acid in the
general range of 150 to 350% of the acid re-
quired to form a salt with all of the cationic radi-
cals present in the gel. o

The following acids illustrate the group con-
templated for use in the preparation of the pres-
ent compositions. It will be noted that these can
be classified as Inorganic and organo-inorganic
varieties although the inorganic acids are pre-
ferred due to their low cost and ready availability,

ACIDS

A. Inorganic acids
1, Phosphorus:
Hydrophosphorous acid
Phosphorous acid
Hydrophosphoric acid
Phosphoric acid
Hypophosphorous acid
Hypophosphoric acid
Orthophosphoric acid
Pyrophosphoric acid
Triphosphoric acid
Tetraphosphoric acid
Metaphosphoric acid
2. Sulfur:
Sulfuric geid
Sulfurous acid

5 8. Silica:

Metasilicic acid
Orthosilicie acid
Polysilicle acids

B. Organic acids

1. Phosphorous gaecids:
Dilauryl hydrogen phosphate
Dicetyl hydrogen phosphate
Distearyl hydrogen phosphate
Lauryl cetyl hydrogen phosphate
Stearyl dihydrogen phosphate
Leuryl dihydrogen phosphate
Dimethyl hydrogen phosphate
Dibutyl hydrogen phosphate
Tgtrideca;ge-l-phosphinic acld

~pbhenyldecane-1-phosphon i

2. Sulfur acids: phosp {0 acid
Octadecane~1-sulfonic acid
Petroleum sulfonic aciq
Methanesulfonic acid

AAS
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Heptadecane-1-sulfonic acid
p-Toluene sulfonjc acid
3. Silicon acids:
‘Methyl hydrogen silicate
Methanesiliconic acid

‘ OIL BASE
The properties of typical base oils, the viscos-

ity index and pour point of which can be im-
proved by additiyes of this invention, are:

SAE 10 SAE 30

Various natural as well as synthetic oils, and
mixtures thereof, are effectively improved by the
incorporation of small amounts of the so-called
pleophilic onium-clays” therein. Thus suitable
base petroleum hydrecarbons include fractions
having a viscosity of between about 50 and 2,000
SUS at 100° ¥. and preferably between 100 and
800 SUS at 100° F. Suitable and representative
synthetic oils are oils of lubricating viscosity
such as oxyalkylene polymers, silicone fluids, or-
ganic phosphates, polymerized olefins and esters
of diearboxylic acids. Ilustrative and more spe-
cific oils are: mineral lubricating oil, preferable
viscosity of 800-850 SSU at 100° ¥, propylene
oxide polymers, ethylene oxide-propylene oxide
copolymers, trimethylene glycol polymers, ethyl-
ene glycol-trimethylene glycol copolymers, di-
methyl polymer silicone fluids, tricresyl phos-
phate, trioctyl phosphate, diphenyleresyl phos-
phate, diphenyloctyl phosphate, di(2-ethylhexyl)
sebacate, dioctyl caprylate, polymerized olefins,
di(3-methylheptyl) adipate, polyvinyl caprylate,
ete. In addition the viscosity index fuel oils can
be improved by addition of modified clays of this
invention.

The oleophilic colloid clay material, and mix-
tures thereof, are used in hase oils of this inven-
tion in conecentrations of from, about 0.001% to
not more than 0.5% and preferably are used in
& concentration of from 0.01 to 0.2% by weight,
based on the final composition, Larger amounts
than about 0.5% by weight should not he used
since amounts in excess of this value result in
grease compositions which are entirely unsuit-
ed for liquid lubrication purposes of this inven-
tion such as engine lubrication, power transmis-
sion es in hydraulic systems and ftorque conver-
tors, metal working, e. g. cutting and drawing,
and particularly where high viscosity index liquid
lubricants are desired.

A number of processes can be used in the prep-
aration of the modified clays. In the preferred
process, the clay or other silicate is dispersed
in water to form a hydrosol, Preferably, dis-
persions of 1 to 5% concentration are easily
handled, and the gangue separates readily from
dispersions containing 1.5-3.0% of the clay.
After separation of gangue, if there is any, the
cationic surface-active agent is then added to the
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agitated hydrosol in order to form a hydrous °

aminogel. Subsequently, the hydrous gel s
water-washed to remove salt or other products
formed during the cabionie replacement opera-
tion. The salt-forming acids are then added to
the hydrous aminogel, which is preferably in
water suspension. Following salt formation,

70

76

which occurs substantially instantaneously at
room temperature, the salt form of the pminogel
is washed, if necessary, to remove excess acid,
after which the gel is transferred to the Jubri-
cating oil in a concentration of less than 0.5%
by weight. Residual water is then eliminated by
treatment of the resulting slurry with heat, re-
duced pressure or hoth.

In an alternative process, the steps are sub-
stantially those outlined above with the excep-
tion that salt formation is not effected until
after the modified clay has been transferred to
the lubricating cil. In this case, an oil-dispers-
ible acid is preferably employed for the salt for-
mation.

A further reflnement of the present compo-
sitions has been made possible by the discovery
that conversion of exchange cations to the hy-
drogen form in the complex silicate prior to cat-
ionic treatment causes an unexpected improve-
ment in the response to the salt-forming acid.
After the complex silicate has been dispersed in
water to form a hydrosol, the exchange sites may
be converted to the hydrogen form by addition
of 2 suitable acid such as hydrochloric acid.
Preferably, from about 25 to about 75% of the
exchange sites are converted to the hydrogen
form, resulting in a hydrosol having a pH less
than about 7 and preferably between 5.6 and 6.5.
Subsequent to this adjustment, the cationic
water-repelling agent is added, after which the
descrihed salt formation may take place. It has
been found that especially when the pH of the
hydrosol is between about 5.5 and 6.5, the maxi-
mum response of the aminogel to the salt-form-
ing acid is obptained. The following examples
illustrate the improvements obtained by appli-
cation of the present invention.

Exzample I

Hectorite clay was dispersed in water to form
2 2% hydrosol., A settling period of twelve hours,
followed by decanting the clear sol, eliminated
the gangue. Sixty per cent by weight, based on
the Hectorite, of dimethylheptadecylammonium
chloride was added to the sol. Sufficient phos-
phoric acid was added to the suspension to con-
vert all of the amino radicals thereof to the phos-
phate salt. The salt form of the modified olay
settled rapidly and was readily water-washed,
after which it. was filtered to remove most of
the water. The gel was added to a mineral lubri-
cating oil in an amount of from 0.17% hy weight
and the composition was heated with stirring to
eliminate water.

Examople IF

The same procedure described in Example I
was followed using a Wyoming bentonite instead
of Hectorite, This material was oil-soluble and
possesses the property of improving the V. I. of
base olls.

Example II1

A Wyoming bentonite was dispersed in water
to form a 3% hydrosol. 'An aminogel thereof was
formed by addition of 60% by weight, based on
the bentonite, of dimethyldiheptadecylammoni-
um chloride. After water-washing the hydrogel
so formed, sulfuric acid was.added in an amount
stoichiometrically equivalent to the:amino con-
tent.of the aminogel. This material was added
to a mineral oil in. an. amount of about 0.14 to
produce an excellent.lubricating.oil having an
enhanced viscosity. index and a&-lowered pour
point.

IS
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Example IV S

The process described in Example IIT was re-
peated using sodium silicate as a salt-forming
agent, Addition of about 0.19% of this modified
material to a reflned mineral oil resulted in a
product having an effectively higher viscosity
index.

Exzample V

Three modified Hectorites were prepared using
as the salt-forming agents dilauryl acid phos-
phate, petroleum sulfonic acids and a condensa-
tion product of acrolein and ammonia. Each of
these modified clays when added to a refined
mineral oil improved the oil by forming a product
having an effectively higher viscosity index.

Other examples of modified clays of this in-
vention include: trimethyl dodecyl ammonium-
Hectorite; dimethyl didodecyl ammonium-Hec-
torite; trimethyl octadecyl ammonium-Hectorite;
trimethyl octadecyl ammonium-Hectorite; tri-
methyl hexadecyl ammonium-Hectorite; tri-
methyl dodecyl ammonium-Hectorite; trimethyl
dodecyl phosphonium-Hectorite; triphenyl lau-
ryl phosphonium-Hectorite; didodecyl ethyl sul-
fonium-Hectorite; “Arquad 2HT” modified Hec~
torite !; dimethyl dihexadecyl ammonium-Hec-
torite, and dimethyl laurylcetyl ammonium-
Hectorite.

To illustrate the pronounced improvement in
viscosity index which can be obtained with vari-
ous base oils by addition thereto of modified clays
of this invention the following data are pre-
sented:

10
Examples of detergent-forming aclids are the
fatty acids of say, 10 to 30 carbon atoms, tall-oil

-aclds, rosin aclds, ‘wool-fat acids, parafiin-wax
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aclds (produced by oxidation of paraffin wax),
chlorinated fatty acids, aromatic hydroxy fatty
acids, paraffin-wax henzoic acids, various alkyl
salicyclic acids, phthalic acid monoesters, aro-
matic keto acids, aromatic ether acids, diphenols
such as di-(alkylphenol) sulfides and disulfides,
methylene bis-alkyl phenols; sulfonic acids such
as may be produced by treatment of alkyl aryl
hydrocarbons or high-boiling petroleum oils with
sulfuric acids; sulfuric acid monoesters; phos-
phorie, arsonic and antimony acid mono- and di-
esters, including the corresponding thiophos-
phoric and arsonic acids and the like.

Additional detergents are the alkaline earth
metal phosphate di-esters, including the thio-
phosphate di-esters; the alkaline earth metal di-
phenolates, specifically, the calcium and barium
salts of diphenol mono- and poly-sulfides.

Non-metallic detergents include compounds
such as the phosphatides (lecithin and cephsalin),
certain fatty oils such as rapeseed oils, “Volto-

‘lized” fatty or mineral oils and the like.

An excellent detergent for the present purpose
is the calcium salt of oil-soluble petroleum sul-
fonie acids. This may be present advantageously

‘in the amount of about 0.025% to 0.29 sulfate

ash. = Also, alkaline earth metal salts. of alkyl
phenolaldehyde condensation products are excel~
lent detergents.

Antioxidants which are suitable for use in
combination with the composition of this inven-
tion comprise several types, for example, alkyl

. [
Af(fa of Vise. Centistokes L ,
Base Ol1 percent Additive at at V.L i Remarks
wt, : 100°F. | 210° F. I
Mineral Of1—8SAE 10.cccmous|ieccnannnn - 61.2 6.99 52 l ........................
o 7 S Hec 156 12,6 72 ; Unstable Buspension.
DO s M 72 10.1 125 i Stable Buspension,
’I‘ranﬁ%former ofl. H - 1:1553 lgfli gz Unstable Suspension, ..
'i&éh’t?ié&"i{'ééf&?i{e’ 'b'f' 27.0 5.0 125 | Stable Suspension,
.......................... 9.8 2.41 70 '.......‘..........-_....
Hectorite. ..., 156 12.6 Unstable Suspension.,
MoEdlﬂed Hectorite of 22.1 ! 4.4 190 Stable Suspension,
Artquad 2HT Mod. Hee- 2.3 ! 5.40 180 Do,
or.,
Ar)iuad 2HT+H;PO— 26.3 5.7 1684 Do.
od. Hectorite.
............... - 1316 10. 4 i1 IR
Haectorlte. . 156 12.6 72 | Unstable Suspension.
Artgulad 2HT Mod. Hec- 78 28,2 123 | Stable Suspension.
t :
Dlmethyl lcatyl- 1,000 ¥(] 125 Do.
’ %ector— '

Compositions of this invention can have incor-
porated therewith other additives such as bloom-
ing agents, anti-wear agents, anti-oxidents, anti-
foaming agents, and the like. Among the specific
additives for lubricating purposes which can. be
used are oil-soluble detergents which include oll-
soluble salts of various bases with detergent-
forming acids. Such bases include metal-con-
taining as well as organic bases. Metallic bases
include those of alksli metals, Ca, Mg, Cu, Sr.
Ba, Zn, Cd, Al, Sn, Pb, Cr, Mn, Fe, Ni, Co, etec.
Organic bases Include varlous nitrogen bases as
primary, secondary and tertiary amines and qua-
ternary ammonium hydroxides, e. g., benzyl tri-
methyl ammonium hydrozxide,

1 Arquad 2HT is a mixture of dimethyl dihexadecy] and
dimethyldioctadecyl ammonium chloride manufactured by
Armour and Company.
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phenols such as 2,4,6-trimethylphenol, penta-
methylphenol, 2,4-dimethyl 6-tertiary-butylphe-
nol, 24-dimethyl-6-octylphenol, 2,6-ditertiary-
butyl-4-methylphenol, 2,4,6-tritertiary-butylphe-
nol, and the like; aminophenols such as benzyl-
a,minophenols aromatic amines, such as N,N’-
dibutyl - p - phenylenediamine, diphenylamine,
phenyl-beta-naphylarmne phenyl-alpha-naph-
thylamine and dinaphthylamine,

Corrosion inhibitors or anti-rusting compounds
may also be present, such as dicarboxylic acids
of 16 or more carbon atoms, alkali metal and
alkaline earth metal salts of sulfonic acids and
fatty acids, organic compounds containing an
acidic radical in close proximity to & nitrile, nitro,
or nitroso group (e. g., alpha-cyanostearic acid),
glycidyl phenyl ether, wax disulfide, ete,

Additional ingredients may comprise oil-solu-
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hle urea or thioures derivatives, e. g., urethanes,
allophanates, carbazides, carbazones, ste., poly-
isobutylene polymers, unsaturated polymerized
esters. of fatty acids and monchydric alcohols
and other high-molecular-weight oil-soluble
compounds.

Depending upon the additional additive used
and conditions under which it is used, the amount
of additive used may vary from 0.0% ta 2% higher.
However, substantial improvement is obtained by
using amounts ranging from 0.1 to 0.5% in eom-
bination with reaction products of this invention.

I claim as my invention:

1. A lubricating oil base having incorporated
therein from 0.01 to 0.5% by weight, which
amount is insufficient to modify the viscosity of
the lubricating ofl hase, of clay modified by an
organic cationic material selected from amines
and quaternary ammonium componnds so- as to
render said clay oleophilie.

2. A liquid hydrocarbon lubricating base hav-
ing incorporated therein from Q.01 to 0.5% by
weight, which amount, is insufficient to modify
the viscosity of the base lubricant, of a clay
modified by & quaternary asmmoenium compound,
said: clay thereby being rendered oleophilic..

3. A Iiguid mineral lubricating oil base having
incorporated therein from 0.01 te 0.5% by weight,
which amount is insufficient to modify the wvis-
cosity of the base lubricans, of a clay medified by
a quaternary ammonium cempound, sald elay
thereby being rendered oleophilie.

4. A liquid mineral lubricating oil base having
incorporated therein from.0.01 to 0.3% by weight,
which amount ig insufficient to modify the vis-
cosity of the hase lubricant, of an oleophilic
onium-bentonite.

5. A liquid mineral lubricating oil base having
incorporated thereim from 0.01 t0-0:3% by weight
of an oleophilic onium-Hectorite,

6. A liquid mineral lubrieating oit hase-having

incorporated therein from 0.01 ta 0.3% by weight:

of an oleophilic alkyl ammonium-bentonite.

7. A liquid minera} lubricating oil base having
incorporated therein from 6.01 ta 0.3% by weight,
which emount is insufficient to modify the vis-
cosity of the base lubricant; of am oleophilic
alkyl ammonium-Hectorite..

8. A liquid mineral lubricating oil. hase hav-
ing incorporated therein from 0.01 to 0.03% by
weight, which amount is imsufficient: to modify-
the viscosity of. the. base lubricant, of dimebhyk
cetyl lauryl ammuonium-berntonite.

9. A liquid mineral lubricating oil: base hav-
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ing incorporated thersin from 0.01 to 0.3% by
weight, which amount is insufficient to modify
the viscosity of the base lubricant, stearic acid
amide of the condensation product of epichloro-
hydrin-ammoniuni-bentonite.

10. A Hquid mineral lubricating oil base hav-
ing incorporated therein from 0.01 to 0.3% by
weight, which amount is insufficient to modify
the viscosity of the base lubricant, dimethyl
cetyl lauryl ammonium-Hectorite.

11. A liquid mineral lubricating oil base hav-
ing incorporated therein from 0.01 to 0.3% by
weight, which amount is insufficient to modify
the viscosity of the base lubricant, stearic acid
amide of the condensation product of epichloro-
hydrin-ammonium-Hectorite.

12. The composition of claim 10 wherein the
modified Hectorite is i the salt form with plios-
phoric.acid.

13. The composition of claim 10 wherein the
modified Hectorite is in the salt form with sul-
furic acid.

14. The composition of claim 1 wherein the
oleophilic clay is in the salt form with an in-
organic acid.

15. The composition of claim 1 wherein the
oleophilic. ¢lay is in the salt form with an organic
acid.

16. A composition of claim 1 wherein the oleo-
philic clay is in the salt form with acids selected
from the group consisting of non-metgl con-
taining ihorganic and organic compounds the
acidic. portion of whicli contains elements
selected from the group consisting of phosphorus
and sulfur,

17. The composition of claim 9 wherein the
bentonite compound is in the salt form with
phosphoric acid.

18. The composition. of claim 9 wherein the
bentonite compound is in the salt form with
sulfuric.acid..

19. The composition of claim 9 wherein the
bentonite compound. is in the salf form with
dilauryl hydrogen phosphate.

GEZA S. RONAY.
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