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ABSTRACT OF THE DISCLOSURE 
Grease compositions are provided which contain grease 

forming quantities of a thickening agent comprising a 
mixture of an ammonium dimethyldibenzyl bentonite clay 
and an ammonium dimethyldioctadecyl bentonite clay. 

BACKGROUND OF THE INVENTION 

Field of the invention 

This invention relates to grease compositions and, in 
one of its aspects, relates more particularly to grease 
compositions which exhibit improved properties with re 
spect to reduced vehicle separation tendencies when sub 
jected to rigorous operating conditions. More particularly, 
in this aspect, the invention relates to grease compositions 
which can perform satisfactorily under elevated tempera 
ture operating conditions without resulting in separation 
of the grease vehicle or grease vehicle components to the 
extent that satisfactory performance and lubricating effi 
ciency are impaired. 

Description of the prior art 

Prior to the present invention, it was found that certain 
grease compositions tend to result in the vehicle, or com 
ponents comprising the vehicle, separating under elevated 
temperature operating conditions. Such high degree of 
vehicle separation, or bleeding, is particularly apparent 
when the grease composition is subjected to operating 
conditions in which temperatures of about 350° F. or 
higher are encountered. This degree of vehicle separation 
at speci?ed temperature operating conditions is dependent 
upon the speci?c vehicle, or combination of vehicles em 
ployed, and may result in vehicle separation to the extent 
of 20 percent or higher. In contrast, greases in Which 
vehicle separation of not more than about 5 percent 
occurs under conditions of operation are generally con 
sidered satisfactory. The ability to provide a grease in 
which vehicle separation at elevated temperature operat 
ing conditions is maintained at a relatively low level is, 
therefore, highly desirable. 

SUMMARY OF THE INVENTION 

‘It has now been found, as more fully hereinafter de 
scribed, in accordance with the present invention, that 
grease compositions can be provided in which separation 
of the vehicle or vehicle components can be maintained 
at a satisfactorily low level when subjected to elevated 
temperature operating conditions. This relatively low level 
of vehicle separation is achieved through the use of a 
grease-forming quantity of a thickening agent comprising 
a mixture of an ammonium dimethyldibenzyl bentonite 
clay and an ammonium dimethyldioctadecyl bentonite 
clay, as more fully hereinafter described. 

'Prior to the present invention, the prior art has sug 
gested the use of bentonite-type clays as grease thickeners. 
In this respect, I have found that vehicle separation, or 
separation of components comprising the vehicle, tends 
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to occur to a relatively high degree when the grease is 
subjected to elevated temperature operating conditions, 
the actual degree of separation, or bleeding, depending 
in any speci?c instance upon the nature of the vehicle 
and clay thickener components present. On the other 
hand, I have also found that when the thickening agent 
comprises a mixture of the aforementioned ammonium 
dimethyldibenzyl and ammonium dimethyldioctadecyl 
bentonite clays in a weight ratio from about ‘2:1 to about 
10:1, and preferably in a weight ratio from about 3:1 
to about 5:1, vehicle separation does not occur to a rela 
tively high degree even though the total quantity of the 
aforementioned clays present is not greater than the quan 
tity of each clay component present when employed 
separately as thickening agents in the same grease com 
position. - 

The lubricating vehicles employed in the grease com 
positions of the present invention can comprise any of the 
conventional oils of lubricating viscosity, including min 
eral or synthetic lubricating oils. Mineral lubricating oils 
can be of any suitable lubricating viscosity ranging from 
about 45 SUS at 100° F. to about 3500 SUS at 100° F., 
and preferably from about 50 to about 250 SUS at 210° F. 
These oils may have viscosity indexes varying from below 
0 to about 1310 or higher. Other hydrocarbon oils include 
synthetic hydrocarbon polymers having improved vis 
cosity indexes, which polymers are prepared by polym 
eri‘zing an ole?n or mixtures of ole?ns having from 5 to 
18 carbon atoms per molecule in the presence of an ali 
phatic halide and a Ziegler-type catalyst. Such hydro 
carbon oils are described by Armstrong et al. in applica 
tion U.S. Ser. No. 314,575, ?led Sept. 26, 1963, now 
abandoned. 
The lubricating vehicles employed in the novel grease 

compositions of the present invention can also comprise, 
as previously indicated, synthetic lubricating oils such as 
polypropylene, polypropylene glycol, di-(Z-ethylhexyl) 
sebacate, di-(Z-ethylhexyl) adipate and related adipates, 
dibutyl phthalate, polyethylene glycol, di-(Z-ethyl hexo 
ate) and polysiloxanes (silicones). An important type of 
synthetic vehicle that may be employed in conjunction 
with mineral lubricating oils as a combination of vehicles 
are esters such as trim‘ethylol propane esters, neopentyl 
esters and pentaerythritol esters. Other synthetic ester 
lubricants may include esters of adipic acid and isooctyl 
and isodecyl alcohols. 

It is often advantageous to include in the novel grease 
compositions of the present invention stabilizing agents 
such as pentaerythritol or an anhydroenneaheptitol. Other 
improving agents can also be included in the grease com 
positions of this invention in order to obtain the bene?t 
of their known characterizing features. For such purpose, 
antioxidants can ‘be used, such as amines, mixtures of 
amines, and mixtures of amines and phenols, forlexample, 
a mixture of dioctyl phenyl amine and 4,4'-metrhylene 
'bis (2,6-ditertiarybutylphenol). Phenyl alpha naphthyl 
amine (PAN) is preferred. Lubricity improving agents 
such as free fat, free fatty acids, sulfurized fats, lead soaps 
and various esters of alkyl and/ or acids can be employed. 
Rust and corrosion inhibitors such as sodium nitritate are 
also suitable for use in the novel grease compositions. 
As corrosion inhibitors, particularly preferred are com 
positions consisting essentially of (a) a product produced 
by neutralizing an N-carboxymethyl-alkenyl-succinamic 
acid, where the alkenyl group contains from about 8 to 
about 35 carbon atoms, with an alkali metal phosphate, 
in which the product has a pH of at least 7, and (b) an 
alkali metal nitrite. In this particular corrosion inhibiting 
composition, the N-carboxymethylalkenyl-succinamic 
acid is generally present in an amount from about 5 to 
about 70 percent, and preferably from about 25 to about 
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40 percent, by weight. The alkali metal phosphate is gen 
erally present in an amount from about 3 to about 70, and 
preferably from about 25 to about 501 percent, by weight. 
The alkali metal nitrite is generally present in an amount 
from about 5 to about 70 and preferably from about 30 
to about 50 percent, by weight. The corrosion inhibitor, 
itself, is preferably employed in an amount from about 
0.2 to about 5 percent, by weight, of the total grease com 
position. Particularly preferred as components of the afore 
mentioned corrosion inhibitor are compositions consisting 
essentially of the reaction product of (a) N-carboxymeth 
yl-tetrapropenyl-succinamic acid and sodium phosphate, 
and (lb) sodium nitrite. The aforementioned thickening 
agents of the present invention comprising a mixture of 
the ammonium dimethyldibenzyl and ammonium di 
methyldioctadecyl bentonite clays are employed in a 
grease-forming quantity. Particularly preferred are grease 
compositions in which the aforementioned novel thick 
ener is present in an amount from about 5 to about 20 
percent, by weight, of the total weight of the grease com 
position. 
The grease compositions of the present invention can be 

prepared in accordance with conventional grease manu 
facturing procedures, in which the thickening agent com 
prising "a mixture of the ammonium dimethyldibenzyl and 
ammonium dimethyldioctadecyl bentonite clays is thor 
oughly admixed with the grease vehicle (including other 
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ously indicated, can be employed and will be readily ap* 
parent to those skilled in the art. 
A series of three-pound grease batches was subjected 

to a standard test for determination of the degree of vehi 
cle separation, according to Federal Method VVL No. 
791-321, as shown in the examples of the following table. 
Grease A, as shown in the table, contained as the vehicle 
an ester ?uid, viz, the tricaprylate of trimethylol propane, 
and, as the thickening agent, ammonium dimethylidoctai 
decyl bentonite clay. Grease B contained the same thick 
ening agent as Grease A except that a mineral oil was 
employed as the vehicle. This mineral oil was a 155 SUS 
at 210° F., and 2650 SUS at 100° F. oil and had a flash 
point of 550° F. Greases C and D are identical to Greases 
A and B, respectively, except that ammonium dimethyl 
dibenzyl bentonite clay is employed as the thickening 
agent. Grease E contains a mixture of the aforementioned 
ammonium dimethyldibenzyl and ammonium dimethyl 
dioctadecyl bentonite clays as the thickening agent, and, 
as the vehicle, a mixture of the aforementioned ester of 
tricaprylate of trimethylol propane and the aforemen 
tioned mineral oil. Each of the greases tested contained 
additional additives in the total amounts indicated in the 
table to comprise the balance of the grease formulation. 
These additives comprised a mixture of small amounts of 
corrosion inhibitors, phenolic and amine-type anti-oxi 
dants, polyol-type stabilizers and a dye. 

TABLE 

Example 

1 2 3 4 5 

Grease 

Formula A B C D E 

Ammonium dimethyldi 
benzyl bentonite clay (wt. 
percent) __________________________________________ . _ 9. 0 9. 0 6. 3 

Ammonium dimethyldi 
octadecyl bentonite clay 
(wt. percent) _____________ _ _ 9. 0 9. 0 ______________________ . _ 2. 7 

Ester (wt. percent) ......... .- 80.0 _ _ _ . _ . . _ . . _ . _ . _ _ . . . . _ . __ 56. 0 

Mineral Oil (wt. percent) _______________ __ 80. 0 __________ __ 80. 0 24. 0 
Additives (wt. percent) _____ _. Balance Balance Balance Balance Balance 
Properties: 

NL GI consistency grade- 0000 1% 2 1 2% 
Penetration, u/w ________ _. Fluid 300/305 160/270 323/330 251/256 
Oil separation at 350° F 

(wt. percent) _________ __ 100 8. 7 5.1 16.7 4. 0 

desired additives), and the resulting grease composition 
being subjected to homogenization employing such equip 
ment as a Manton Gaulin Homogenizer. If so desired, the 
aforementioned other additives can also be incorporated 
in the grease composition following homogenization. 
Where the grease vehicle comprises, for example, a min 
eral oil and an ester-type ?uid, as hereinbefore indicated, 
a preferred manufacturing technique is to separately incor 
porate the dimethyldibenzyl ammonium bentonite clay in 
the ester ?uid, separately incorporate the dimethyldiocta 
decyl bentonite clay in the mineral oil, and then combining 
the two mixtures to provide a grease composition in which 
minimum separation of vehicle components under ele 
vated temperature operating conditions takes place. 

DESCRIPTION OF SPECIFIC EMBODIMENTS 

The following data and examples will serve to illustrate 
the preparation of the novel grease compositions of the 
present invention and their ef?cacy in minimizing vehicle 
separation by employing the aforementioned novel com 
bination of ammonium dimethyldibenzyl and ammonium 
dimethyldioctadecyl ‘bentonite clays as thickening agents. 
It will be understood, however, that it is not intended 
that the invention by limited to a particular combination 
of the aforementioned bentonite clays as thickening agents 
or the particular grease compositions containing such 
thickening agents, as described. Various modi?cations of 
these grease compositions and thickening agents, as previ 
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It will be apparent from the data and examples set 
forth in the above table that the use of the ammonium 
dimethyldioctadecyl bentoniate clay alone as the thick 
ening agent (Grease A) results in a ?uid composition with 
complete separation of the ester vehicle, rendering the 
grease unsuitable for use at the elevated temperature of 
350° F. Grease B, which contains the same individual 
clay thickener but employs the mineral oil as the vehicle, 
also was unsatisfactory because of the relatively high de 
gree of oil separation, viz, ‘8.7 percent, under the con 
ditions of the test. Greases C and D, which are identical 
to Greases A and B, respectively, except that ammonium 
dimethyldibenzyl bentonite clay is employed as the thick 
ening agent, as previously indicated, when subjected to 
the test, revealed that when the vehicle comprises the ester 
?uid, the degree of vehicle separation is approaching a 
satisfactory rating (Grease C); whereas when the ve 
hicle comprises the mineral oil, and unsatisfactory degree 
of vehicle separation occurs, viz, ‘16.7 percent. On the 
other hand, when the vehicle comprises a combination 
of the aforementioned ester ?uid and mineral oil, and 
when a mixture of the aforementioned ammonium di 
methyldibenzyl and ammonium dimethyldioctadecyl ben 
tonite clays is employed as the thickening agent as shown 
in Grease E, the degree of vehicle separation under the 
conditions of the test is only 4.0 percent, and thus repre 
sents a signi?cantly satisfactory reading. 
Although the present invention has been described with 
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preferred embodiments, it will be understood that various 
modi?cations and adaptations thereof may be resorted to 
without departing from the spirit and scope of the inven 
tion. 

I claim: 
1. A grease composition containing synergistic propor 

tions of a grease-forming quantity of a thickening agent 
comprising a mixture of an ammonium dimethyldibenzyl 
bentonite clay and an ammonium dimethyldioctadecyl 
bentonite clay in a weight ratio from about 2:1 to about 
10:1 and a vehicle comprising a mineral oil of lubricating 
viscosity and a carboxylic acid ester ?uid. 

2. A grease composition as de?ned by claim 1 wherein 
said ammonium dimethyldibenzyl bentonite clay and am 
monium dimethyldioctadecyl bentonite clay are present 
in a weight ratio from about 3:1 to about 5:1. 

3. A grease composition as de?ned by claim 1 wherein 
the ester comprises the tricaprylate of trimethylol pro 
pane. 

4. A grease composition as de?ned by claim 1 contain 
ing as a corrosion inhibitor a composition consisting es 
sentially of (a) a product produced by neutralizing an N 
carboxymethyl-alkenyl succinamic acid, said alkenyl group 
containing from about 8 to about 35 carbon atoms, with 
an alkali metal phosphate, said product having a pH of 
at least 7, and (b) an alkali metal nitrite. 

5. A grease composition as de?ned by claim 4 wherein 
said alkenyl group contains from about 10 to about 14 
carbon atoms. 

6. A grease composition as de?ned by claim 4 wherein 
said N-carboxymethyl-alkenyl succinamic acid is N-car 
boxymethyltetrapropenyl succinamic acid, said alkali 
metal phosphate is sodium phosphate and said alkali 
metal nitrite is sodium nitrite. 

7. A grease composition as de?ned by claim 4 wherein 
said N-carboxymethyl alkenyl succinamic acid is present 
in said corrosion inhibitor in an amount from about 5 
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to about 70 percent, by weight, said alkali metal phos 
phate is present in an amount from about 3 to about 70 
percent, by weight; and said alkali metal nitrite is present 
in an amount from about 5 to about 70 percent, by 
weight. 

8. A grease composition as de?ned by claim 4 wherein 
said N-carboxymethyl alkenyl succinamic acid is present 
in said corrosion inhibitor in an amount from about 25 
to about 40 percent, by weight; said alkali metal phos 
phate is present in an amount from about 25 to about 
50 percent, by weight; and said alkali metal nitrite is 
present in an amount from about 30 to about 50 percent, 
by weight. 

9. A grease composition as de?ned by claim 4 wherein 
said corrosion inhibitor is present in an amount from about 
0.2 to about 5.0 percent, by weight, of the total grease. 

10. A composition comprising a mixture of an am 
monium dimethyldibenzyl bentonite clay and an ammo 
nium dimethyldioctadecyl bentonite clay in a weight ratio 
from about 2:1 to about 10:1. 

11. A composition as de?ned by claim 10 wherein said 
ammonium dimethyldibenzyl bentonite clay and said am 
monium dimethyldioctadecyl bentonite clay are present 
in a weight ratio from about 3:1 to about 5:1. 
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