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20 Claims. (C. 252-28) 
This invention relates to new and useful improvements 

in grease compositions, and more particularly to a silica 
thickened grease utilizing an improved dispersant for 
the silica gelling agent. 

This invention is based upon our discovery that acid 
amides are superior dispersants for silica-thickened greas 
es. This invention is further based upon our discovery 
that certain of the acid amides are not only useful as 
dispersants for silica-thickened greases but are also 
water-proofing agents which resist destruction of the 
grease upon contact with water. 

Although the classical definition of lubricating greases 
is restricted to oils which are thickened or gelled with 
soaps, there has been developed a number of grease-like 
lubricants which are based upon synthetic lubricating 
liquids other than oil, or which utilize gelling or thick 
ening agents other than soaps, but which are recognized 
as greases. In fact, non-soap-thickened greases have 
been given considerable attention in recent years for high 
temperature applications, since these greases do not melt 
at elevated temperatures. These greases are discussed at 
considerable length in "Manufacture and Application of 
Lubricating Greases,' Boner, Reinhold (1954). The 
non-soap-thickened greases differ very substantially from 
the soap-thickened greases and differ among themselves 
to a very great extent. For example, the non-soap-thick 
ened greases generally are less susceptible to bleeding 
and to change of consistency on increase of temperature. 
Bentone greases are thermally stable and mildly resistant 
to water. On the other hand, silica-thickened greases 
are thermally stable but decompose readily upon contact 
with water unless waterproofing agents are used to pre 
vent separation of the silica particles from the oil. Addi 
tives which are used for various purposes in connection 
with the soap-thickened greases are quite variable in their 
effect on the various non-soap-thickened greases. For 
example, metal carbamates and thiocarbamates which 
are reported (in U.S. Patents 2,652,362 and 2,652,363) 
to be useful as corrosion inhibitors and stabilizers for 
soap-thickened greases are completely ineffective as sta 
bilizers or dispersants for bentone and silica-thickened 
greases. Butyl stearate and coconut oil are each reported 
(in U.S. Patent 2,662,058) to be useful as dispersion 
aids for bentone greases but have been found to be 
completely ineffective as dispersants for silica-thickened 
greases. These variations in the effect of stabilizers and 
dispersants for soap-thickened and non-soap-thickened 
greases indicate the highly empirical nature of the grease 
making art in general and the art of making non-soap 
thickened greases in particular. 

It is therefore one object of this invention to provide 
a new and improved silica-thickened grease of high yield. 
Another object of this invention is to provide a new 

and improved silica-thickened grease containing a dis 
persant for the silica which also prevents decomposition 
of the grease upon contact with water. 
A feature of this invention is the provision of an im 

proved silica-thickened grease which utilizes oil-soluble 
acid amides as dispersants. 
Another feature of this invention is the provision of 

an improved silica-thickened grease which utilizes oil 
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soluble, water-insoluble acid amides as dispersants for 
the silica, which amides also function to stabilize the 
grease structure against water. 

Other objects and features of this invention will be 
come apparent from time to time throughout the speci 
fication and claims as hereinafter related. 

In carrying out this invention, silica-thickened greases 
are prepared by dispersing in a mineral oil about 5 to 
15%. by weight of finely divided silica. The silica is 
dispersed together with 0.25% to 2.25% by weight of an 
oil-soluble acid amide of the formula 
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where R1, R2, and R3 are of the group consisting of 
hydrogen and C1-C4 aliphatic and aromatic hydrocarbon 
radicals (and derivatives thereof containing relatively 
inert functional substituents) and at least one of the sub 
stituent groups, R1, R2, and R3, is a hydrocarbon radical. 
In the case of acid amides in which the R group is small, 
the amides are water-soluble and it is necessary to in 
clude about 5 to 15% by weight of the silica of a poly 
alkylene glycol waterproofing agent, such as UCON 
LB 550 X, a polyalkylene glycol produced by reaction 
of butanol and 1,2-propylene oxide of high molecular 
weight (e.g., about 1400). When the R groups are suffi 
ciently large, the acid amides are water-insoluble, as well 
as being oil-soluble, and function as waterproofing agents 
for the silica particles as well as dispersants therefor. 

Examples of acid amides which are useful as dispers 
ants for silica-thickened grease are: N-methyl form 
amide, N,N-dimethyl formamide, N,N-diethyl form 
amide, N,N-dihexyl formamide, N,N-dihexadecyl form 
amide, N,N-diphenyl formamide, N,N-ditolyl formamide, 
N,N-dibenzyl formamide, N-butylacetamide, N-methyl 
acetamide, N,N-dimethyl acetamide, N,N-dibutyl acetam 
ide, N,N-dioctyl acetamide, N-hexadecylacetamide, N 
methyl lactamide, N,N-dimethyl lactamide, N-butyl-lact 
amide, N,N-dioctyl lactamide, N-methyl hexanamide, 
N,N-dimethyl hexanamide, N-butyl hexanamide, N,N-di 
butyl hexanamide, N-phenyl hexanamide, N,N-diphenyl 
hexanamide, N-methyl benzamide, N,N-dimethyl benz 
amide, N-butyl benzamide, N,N-diphenyl benzamide, N 
methyl toluamide, N,N-dibutyl toluamide, N-phenyl tolu 
amide, N,N-phenylmethyl toluamide, butyramide, hexan 
amide, octanamide, octadecanamide, benzamide, tolu 
amide, and N-octylbenzamide. These acid amides are 
generally operative as dispersants for silica thickened 
grease when added to the grease composition at a con 
centration of about 0.25 to 2.25% by weight of the 
grease. w 

In order to demonstrate the invention, several grease 
compositions were prepared to provide a comparison 
between the improved grease of this invention and other 
grease compositions. 

EXAMPLE I 

A conventional grease-making kettle was charged with 
91.2 parts by weight of 160 vis, bright stock and 0.8 part 
by weight of N-methyl acetamide. The mixture was 
thoroughly agitated and heated to 190-215 F. To this 
mixture there was added 8.0 parts by weight of finely 
divided, amorphous silica. The silica used was "Cab-O- 
Sil' silica which is produced by the high-temperature 
reaction of a siliceous material, e.g., high-temperature, 
vapor-phase hydrolysis of silicon tetrachloride. The agi 
tation of the mixture was continued during addition of 
the silica gelling agent and the mixture was further agi 
tated and maintained at 190-215 F. for a period of 
about 90 minutes. The grease thus produced was then 
charged to a colloid mill with a rotor-stator clearance 
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of 0.003', and was milled at a flow rate of 0.6-0.7 pound 
per minute. The grease thus obtained was then allowed 
to cool and was tested using a standard cone-penetration 
test. The grease had an unworked penetration of 232 
and a worked penetration of 239, which is a NLGI#3: 
grease. The narrow range between unworked and worked: 
penetrations is indicative of a high shear stability in this 
grease. This grease is limited to essentially anhydrous 
applications since it is decomposed by contact with large 
amounts of water. The grease, however, can be rendered 
stable to water by incorporation therein, during the ini 
tial agitation step, of a suitable waterproofing agent, such 
as Ucon LB550X (a polyethylene glycol waterproofing 
agent, previously identified), in the same amount as the 
acid amide. EXAMPLE II 

To a conventional grease-processing kettle there was 
charged a mixture of 91.2 parts by weight of 160 vis. 
bright stock and 0.8 part by weight of N-methyl lac 
tamide. The mixture was thoroughly agitated and heated 
to 190-215 F. To this mixture there was added 8.0 
parts by weight of finely divided "Cab-O-Sil' silica. The 
agitation of the mixture was continued during the addi 
tion of the silica, and the mixture was agitated and main 
tained at 190°-215 F. for a period of about 90 minutes. 
The grease was then charged to a colloid mill with a 
rotor-stator clearance of 0.003', and was milled at a 
fow rate of 0.6-0.7 pound per minute. The grease was 
then allowed to cool and was tested using a standard 
cone-penetration test. This grease had an unworked 
penetration of 251 and a worked penetration of 263, 
corresponding to a F2 grease. The narrow range of the 
worked and unworked penetration indicates a high shear 
stability for this grease. This grease also is limited in 
application to substantially anhydrous conditions unless 
a waterproofing agent (Ucon LB550X, in the same pro 
portion as the N-methyl lactamide) is used. When the 
grease is waterproofed, as just described, there is no 
appreciable change in yield or hardness. 

EXAMPLE II 
In still another experiment a grease was compounded, 

using the procedure described in Examples I and II, 
from 90.08 parts by weight of 160 vis. bright stock, 
0.92 part by weight of Ucon LB550X (a. polyalkylene 
glycol produced by reaction of butanol and 1,2-propylene. 
oxide and having an average molecular weight of about 
1400), and 9.0 parts by weight of "Cab-O-Sil' silica. 
The grease produced from these ingredients had an un 
worked penetration of 241 and a worked penetration 
of 275, a #2 grease. The wide range between the un 
worked and worked penetration in this grease, however, 
is indicative of relatively poor shear stability. Further 
more, the higher percentage of silica required for this 
grease is indicative of a much lower yield of the grease, 
relative to the greases produced in Examples I and II. 

EXAMPLE IV 
In several other experiments greases were compounded, 

using the procedure of Examples I and II, having the 
compositions and consistencies indicated in Table I: 

Table I 

Grease No.-------------- 4 5 6 7 8 9 10 

Copposition-Parts by Wit.: 
60 vis. Bright Stock. 91.2 91.2 91.2 91.2 91.2 91.2 91.2 
Silica -------------. 8.0 8.0 8.0 8.0 8.0 8.0 8.0 
Acid Amide disper. 
Saint-------------- 0, 8 0.8 0.8 0.8 0.8 0, 8 0.8 Consistency: 

Unworked Penetra 
tion.--...-- ... 228 248 25?) 288 232 245 250 

worked Penetration. 236 258 260 20i 242 256 368 
'Cah-O-Sil' Silig, 

2 Grease. No. 4-N,N-dimethyl formamide. Grease No. 5-N-butyl 
acetamide. Grease No. 6-N,N-dibutyl acetamide. Grease No. 7 N-exadecyl acetainide. Grease No. 8-butyramide. Grease. No. 9 
hexanamide. Grease No. 10-N,N-diphenylformamide. 
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4. 
While there have been described several preferred em 

bodiments of this invention, including several specific ex 
amples of the best mode of carrying out this invention, 
it should be understood that within the scope of the ap 
pended claims this invention may be practiced otherwise 
than as specifically described. 
What is claimed is: 
1. A lubricating grease consisting essentially of a 

major portion of a petroleum lubricating oil having in 
corporated therein sufficient finely divided silica to pro 
duce a gel-like grease structure and an oil-soluble acid 
amide of the formula 

R. 
R1-C- N 

R3 

where R, R2, and R3 are of the group consisting of hy 
drogen and C1-C4 hydrocarbon radicals and at least. 
one of the substituents R1, R2, and R3 is a hydrocarbon 
radical, in an amount sufficient to effect the complete 
dispersion of the silica, 

2. A lubricating grease according to claim 1. in which 
the acid amide is present in the amount of 0.25 to 2.25%. 
by weight of the grease. 

3. A lubricating grease according to claim 1 in which 
the silica used in an amorphous silica of very fine particle 
size produced by the high-temperature, vapor-phase re 
action of a siliceous material. 

4. A lubricating grease according to claim 1 which 
additionally includes 5 to 15% by weight of the silica 
of a waterproofing agent for the silica. 

5. A lubricating grease according to claim 1 in which 
the acid amide is of the group consisting of N-substituted 
formamides, N-substituted acetamides, N-substituted lac 
tamides, butyramide, and hexanamide. 

6. A lubricating grease according to claim 4 in which 
the waterproofing agent is a polyoxyethylene glycol. 

7. A lubricating grease consisting essentially of a 
major portion of a petroleum lubricating oil having in 
corporated therein 5-20% by weight of an amorphous 
silica of very fine particle size, produced by high-tem 
perature reaction of a siliceous compound, and 0.25 to 
2.25% by weight of the grease of a dispersing agent for 
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the silica consisting of an oil-soluble hydrocarbon-sub 
stituted acid amide of the formula 

- O R2. 

B-5-NO 
Ra 

where R, R2, and Rs are of the group consisting of hy 
drogen and C1-C4 hydrocarbon radicals and at least one 
of the substituents R1, R2, and R3 is a hydrocarbon radi. 
cal. 

8. A lubricating, grease according to claim 7 which 
additionally includes 5-15% by weight of the silica of 
a polyoxyethylene glycol waterproofing agent for the 
silica. 

9. A lubricating grease according to claim 7 in which 
the acid amide is an N-substituted formamide. 

10. A lubricating grease according to claim 7 in which 
the acid amide is an N-substituted acetamide. 

11. A lubricating grease according to claim 7 in which 
the acid amide is an N-substituted lactamide. 

12. A lubricating grease according to claim 7 in which 
the acid amide is hexanamide. 

13. A lubricating grease according to claim 7 in which 
the acid amide is butyramide. 

14. A lubricating grease according to claim 7 in which 
the acid amide is an N-methyl acetamide. 

15. A lubricating grease according to claim 7 in which 
the acid is N-methyl lactamide. 

16. A lubricating grease according to claim 7 in which 
the acid amide is N,N-dimethyl formamide. 

17. A lubricating grease according to claim 7 in which 
the acid amide, is N,N-diphenyl formamide.   
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18. A lubricating grease according to claim 7 in which 
the acid amide is N-butyl acetamide. 

19. A lubricating grease according to claim 7 in which 
the acid amide is N,N-dibutyl acetamide. 

20. A lubricating grease according to claim 7 in which 5 
the acid amide is N-hexadecyl acetamide. 
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