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Patents Act

DECLARATION IN SUPPORT OF AN APPLICATION FOR A PATENT

In support of the Application made by Imperial Chemical Industries PLC for a 
patent for an invention entitled:

GREASE COMPOSITION

John Lindley LENG/ ····················« (Full Name)

of IMPERIAL CHEMICAL INDUSTRIES PLC, Imperial Chemic^ull Address)

House, Millbank, London SW1P 3JF, England 
do solemnly and sincerely declare as follows:

1. I am authorized by Imperial Chemical Industries PLC, the applicant 
for the patent to make this declaration on its behalf.

2, BERNARD TURY of 8 Spring Vale, Prestwich, Manchester M25 8SE, 
England is/are the actual inventor/s of the invention and the facts 
upon which the Imperial Chemical Industries PLC is entitled to make 
the application are as follows:

The applicant is the assignee of the actual inventor/s.

Declared at Welwyn .Garden. Cityhis ., 
Hertfordshire, England

φΛ day 19??

· » ♦ · <.... (Signature) 
(Typed Name), JOHN LINDLEY LENGAuthorised Officer

To: The Commissioner of Patents IMPERIAL CHEMICAL INDUSTRIES PLC

PHILLIPS ORMONDE & FITZPATRICK 
Our Ref : 163963 
POF Code: 1453/1453
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(12) PATENT ABRIDGMENT (11) Document No. AU-B-49801/90
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 622282

(54) Title
GREASE COMPOSITION

International Patent Classification(s)
(51)4 C10M129/50 C10M113/10 C10M113/12 C10M131/12

(21) Application No. : 49801/90 (22) Application Date : 15.02.90

(43) Publication Date : 22.08.91

(44) Publication Date of Accepted Application : 02.04.92

(71) Applicant(s) '
IMPERIAL CHEMICAL INDUSTRIES PLC

(72) Inventor(s)
BERNARD TURY

(74) Attorney or Agent
PHILLIPS ORMONDE & FITZPATRICK , 367 Collins Street, MELBOURNE VIC 3000

(56) Prior Art Documents
AU 605276 14763/88 C09D C10M 
US 3711407 
US 2652364

(57) Claim

1. A composition which comprises
(a) a salt of a monovalent metal (M) of a carboxylic acid 
in which the carboxylic acid group is attached to a ring 
atom of a fused ring system; and
(b) a grease which is a non-soap thickened mineral or 
synthetic oil wherein the composition contains 0.1 to 30% by 
weight of the salt which is component (a) relative to the 
total volume of the composition.

3. A coffipositicn as claimed in either claim 1 or claim 2 
wherein component (a) is a salt of an alkali metal and the 
fused ring system ,1s a. fused aromatic hydrocarbon ring 
system.
5. A composition as claimed in any one of claims 1 to 4 
wherein component (a) is sodium 2-naphthoate or sodium 
3-hydroxy-2-naphthoate.

10. A bearing containing as a lubricant a composition as 
claimed in any one of claims 1 to 9.
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GREASE COMPOSITION
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The present invention relates to a grease composition, 

particularly a grease composition which gives reduced corrosion of 

metals in contact with the grease.

Many greases are oils which have been thickened by the 

addition to the oil of a gelling agent. The oils used for most 

greases are mineral oils, that is hydrocarbon oils, but other oils, 

such as synthetic oils, can be used to produce greases, for example 

synthetic hydrocarbon oils, diesters such as di(2-ethylhexyl) 

sebacate, perfluoroalkyl ethers and silicone oils. Many greases are 

obtained using soaps, generally lithium soaps, as the gelling agent. 

However, non-soap gelling agents can produce a grease having improved 

properties, for example such greases may be used at a higher '

continuous use temperature.

Non-soap gelling agents include clays, carbon black, silica 

and polyurea, all of which are preferably used as finely divided 

solid materials. Finely divided clay particles, for example clays 

of the bentonite or hectorite types, can be used as non-soap gelling 

agents to obtain grease from an oil such as a mineral oil. The clay 

particles are commonly used after being surface coated with an 

organic material such as a quaternary ammonium compound. In 

silicone oils, a silica filler may be used as a non-soap gelling 

agent, a typical silica for this purpose being fumed silica having an 

average particle size less than one micron.

In use many greases are in contact with metal bearing 

surfaces and the metal is frequently susceptible to corrosion. To 

reduce the corrosion of the metal, additives to provide corrosion 

protection may be added to the grease. However, greases containing 

non-soap gelling agents such as clays or silica can undergo 

de-structuring, by which is meant that the oil and gelling agent 

separate. Additives which are useful to provide corrosion 

protection can cause de-structuring of greases containing non-soap 

gelling agents. Sodium nitrite has been proposed as a corrosion 

inhibitor in non-soap thickened greases. However, many greases 

contain amine compounds as antioxidants and there is then a risk of 

carcinogenic nitrosoamines being formed and hence the use of sodium
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nitrite is undesirable. Disodium sebacate is used in non-soap 

thickened greases to provide some corrosion protection without 

promoting destmcturing of the grease. However, this material is 

expensive and it is desirable to find alternative corrosion 

inhibitors which do not cause de-structuring of non-soap thickened 

greases.

We have now found certain metal salts of aromatic 

carboxylic acids provide useful inhibition of corrosion without 

causing de-structuring of a non-soap thickened grease.

According to the present invention there is provided a 

composition which comprises

(a) a salt of a monovalent metal (M) of a carboxylic acid in which 

at least one carboxylic acid group is attached to a ring atom of a 

fused ring system; and

(b) a grease which is a non-soap thickened mineral or synthetic oil.

Hereafter the salt of a monovalent metal (M) of a 

carboxylic acid in which the carboxylic acid group is attached to a 

ring atom of a fused ring system will be referred to simply as "the 

salt".

The fused ring system may be substituted or unsubstituted. 

Suitable substituents include halogen atoms, hydroxyl groups, 

hydrocarbyl groups, hydrocarbonoxy groups, hydrocarbonyl groups or 

hydroCarbonyloxy groups. Any substituent groups which are present 

in the fused ring system are additional to the carboxylic acid group 

or groups. The substituent groups may be such as to modify the 

solubility characteristics of the salt but preferably should not 

produce appreciable solubility in the oil on which the grease is 

based. Thus, the substituent may be an alkyl, alkenyl, alkoxy or 

acyl group preferably one which contains not more than 4 carbon 

atoms. Useful results have been obtained when the fused ring system 

contains at least one substituent group which is a hydroxyl group.

The fused ring system contains at least two rings fused 

together. One or more of the rings may contain a heteroatom, for 

example a nitrogen atom. Salts in accordance with the present 

invention are particularly those in which at least one ring of the 

fused ring system is a hydrocarbon ring. Convenient compounds are 

those in which the fused ring system is a hydrocarbon ring system,
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for example a fused aromatic hydrocarbon ring system. If the fused 

ring system contains a hydroxyl group substituent, it is preferred 

that the hydroxyl group and the carboxylic acid group are attached to 

adjacent carbon atoms of tht. fused ring system, and especially of a 

fused hydrocarbon ring system. The fused ring system is typically a 

naphthalene ring system, for example as in 2-naphthoic acid, 

3-hydroxy-2-naphthoic acid, 2-hydroxy-l-naphthoic acid and 

l-hydroxy-2-naphthoic acid.

The metal (M) is monovalent and is typically an alkali 

metal, for example lithium, potassium and especially sodium. We 

have obtained useful results using sodium 2-naphthoate and sodium 

3-hydroxy-2-naphthoate. The salt is preferably finely divided and 

in general is sufficiently fine to pass through a sieve having a mesh 

spacing of not more than 100 micrometres. ·

The composition of the present invention also includes a 

grease. The grease may be based on a mineral oil and with such a 

grease the non-soap thickening agent is preferably a finely divided 

clay and especially an organophilic clay. Alternatively the grease 

may be based on a synthetic oil which may be a silicone oil such as a 

polydiorganosiloxane, for example a polydimethyls iloxane or copolymer 

thereof. A suitable thickening agent for Such a grease is finely 

divided silica, particularly fumed silica.

Non-soap thickened greases in which the thickening agent is 

a clay, carbon black, silica or a polyurea are commercially available 

and the salt which is component (a) can be incorporated into such a 

grease to provide useful corrosion protection with no detectable 

de-strue curing of the grease.

The composition of the present invention which comprises 

components (a) and (b) may include other materials as additives to 

the grease, in addition to the salt. These other materials may 

include those which have been proposed as corrosion inhibitors. 

However, it should be appreciated that the other materials should not 

themselves cause de-structuring of the grease and should not interact 

with the salt to cause destructuring of the grease. Whether or not 

destructuring of the grease occurs can be determined readily, for 

example by visual observation or by a comparatively simple test.



4 S 34979

β09040« ο Οοοβο 
ο ο© ο ο ο© © ο ©ο © ο © ©

© © β $
© © ©

ο © ©
Ο«0«

ο
©00©

»©&© ο β
© © ο β
© β « ί 

Ο ί ι
«< <

(

«. £ ί » ! ί 
< ί

The composition typically contains from 0,1 to 302 by 

weight of the salt relative to the total volume of the composition 

and preferably the salt is present in an amount of 0.1 to 52 w/v.

In addition to the metal salt, the composition of the 

present invention may include· various other ingredients commonly 

incorporated into a grease such as oxidation inhibitors, and extreme 

pressure additives.

The composition of the present invention, may be prepared 

using any of the techniques which are effective for incorporating 

solids into a liquid or plastic medium in which the solid is 

essentially insoluble. Satisfactory incorporation of the salt, 

preferably in finely divided form, into the grease may be achieved by 

mixing the salt and the preformed grease together, for example by 

stirring together for a few minutes, typically not more than 10 -

minutes. Alternatively the salt may be incorporated into the oil 

which is subsequently thickened to form the desired grease.

The grease composition of the present invention may be used 

in any application for which a grease is known, and in particular can 

be used in general automotive applications and also in bearings 

including high performance bearings. We have found that when 

subjected to an anti-rust test the compositions of the present 

invention show improved resistance to corrosion compared to a grease 

composition containing the same weight of the known corrosion 

inhibitor,, disodium sebacate.

A. bearing containing, as a lubricant, a grease composition 

in accordance with the present invention is a further feature of the 

present invention.

Various aspects of the present invention are set out in 

more detail hereafter in the following illustrative examples in which 

all parts and percentages are by weight unless otherwise stated. 

Preparation of sodium salts

The sodium salts of 2-naphthoic acid and 3-hydroxy- 

2-naphthoic acid were prepared by neutralising the acid with an 

equivalent amount of aqueous sodium hydroxide solution to obtain a 

solution of the salt and evaporating the solution to dryness.
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The salt obtained was crushed through a 300 mesh sieve 

(about 57 micrometres mesh spacing).

Examples 1 and 2

Samples of an organo clay grease were applied to bearings 

which were then subjected to the IP dynamic anti-rust test for 

lubricating greases (IP 220) using distilled water. The grease had 

been obtained by thickening lubricating oil with 9Z w/w of an 

organophilic clay and contained no corrosion inhibitor. The test 

was carried out using samples of the grease to which 1Z w/w of a 

corrosion inhibitor had been added and also a grease to which there

e was no addition of a corrosion inhibitor. The corrosion inhibitors
0069 o β

0 * were used as fine solids and were incorporated into the grease by

stirring in by hand.

• On completion of the test after seven days, the bearings '

were removed, cleaned and the outer ring track carefully examined for
0 9 ©

rust or etch spots and rated in accordance with the standards of the 
o

eoeo test. The results obtained are set out in Table One.

Table One

Example
or

Comp.Ex.

Additive

Type
(a)

Corrosion
rating

(b)

1 SB 0
2 SN 0
A DSS 2
B Nil 5

Notes to Table One

(a) SB is sodium 3-hydroxy-2-naphthoate.

SN is sodium 2-naphthoate.

DSS is disodium sebacate, a commercially available corrosion

inhibitor.

Nil means that no corrosion inhibitor was added to the grease

(b) The corrosion rating is assessed in accordance with IP 220 in

which ratings are assigned, on a non-linear scale from zero (no 

visible corrosion) to five (an area of corrosion more than 10Z of the 

surface).
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Visual examination of the grease samples showed no obvious 

signs of de-structuring of the grease. Using a Bohlin rheometer in 

the oscillatory mode, the data obtained indicated that no appreciable 

de-structuring had occurred, the variation in the viscoelastic 

properties with shear being essentially the same in all the grease 

compositions tested, both with and without a corrosion inhibitor.

By way of contrast, when zinc 3-hydroxy-2-naphthoate was 

used, the EMCOR rating was 0 but de-structuring of the grease was 

apparent both from visual inspection and from tests using the Bohlin 

rheometer.

Example 3

The procedure of Examples 1 and 2 was repeated using a 

grease obtained by thickening a silicone oil with about 82 w/w nf 

finely divided silica. -

The results obtained are set out in Table Two.

Table Two

Example Additive Corrosion

or Type rating

Comp. Ex. (a) (b)

3 SB 0
C Nil 5

Notes to Table Two

(a) and (b) are both as defined in Notes to Table One.

Examination of the grease, both by visual examination and 

by using the Bohlin rheometer indicated that no appreciable 

de-structuring had taken place.

Examples 4 and 5

To samples of an organo-clay lubricating grease (prepared 

as described in Examples 1 and 2) were added 12 w/w of a corrosion 

inhibitor using the procedure described in £ camples 1 and 2.
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Samples of grease containing a corrosion inhibitor, and 

also samples of a grease containing no corrosion inhibitor, were 

subjected to the cone penetration of lubricating grease using 

one-half scale cone equipment and the procedure of ASTM Test Method 

D1403. The cone penetrations were carried out on samples of grease 

which had been brought to 25°C and subjected to sixty double strokes 

in a grease worker in the manner described in ASTM Test Method D1403. 

Using the standard formula as set out in ASTM Test Method D1403, the 

measurements made were transformed to give the worked penetration of 

the cone for full scale cone equipment. The results obtained are set 

out in Table Three.

Table Three

Example
or

Comp.Ex.

Additive

Type
(a)

Worked
Penetration

(b)

4 SB 327
5 SN 327
D DSS 331
E NIL 320

ξ
ί

t

Notes to Table Three

(a) is as defined in Notes to Table One;

(b) Worked penetration is the depth, in tenths of a millimetre, that 

the standard cone penetrates the worked grease using the conditions 

as set out in ASTM Test Method D1403 and the standard formula to 

transform the measurements.

< 4 
<
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS';

1. A composition which comprises
(a) a salt of a monovalent metal (M) of a carboxylic acid

5 in which the carboxylic acid group is attached to a ring
atom of a fused ring system; and
(b) a grease which is a non-soap thickened mineral or 
synthetic oil wherein the composition contains 0.1 to 30% by 
weight of the salt which is component (a) relative to the

10 total volume of the composition.
2. A composition as claimed in claim 1 wherein component
(a) is a salt in which the fused ring systsift is further

W"’ substituted with at least one group which is a halogen atom,
t Ϊ :

I( a hydroxyl group, a hydrocarbyl group, a hydrocarbonoxy
.15 group, a hydrocarbonyl group or a hydrocarbonyloxy group.ί C i

/*<'. 3, a composition as claimed in either claim 1 or claim 2
.:,, wherein component (a) is a salt of an alkali metal and the

fused ring system is a fused aromatic hydrocarbon ring
system.

20 4. A composition as claimed in either claim 2 or claim 3
in which component (a) is a salt containing a hydroxyl group

• and the carboxylic acid and the hydroxyl group are attached
, ...· to adjacent carbon atoms of the fused ring system.> t <

' ‘ 5. A composition as claimed in any one of claims 1 to 4
25 wherein component (a) is sodium 2-naphthoate or sodium

3-hydroxy-2-naphthoate.
6. A composition as claimed in any one of claims 1 to 5 
wherein the grease is a clay, carbon black, silica or 
polyurea thickened mineral or synthetic oil grease.

30 7. A composition as claimed in claim 6 wherein the grease
is a mineral oil which has been thickened with an 
organophilic clay.
8. A composition as claimed in any one of claims 1 to 6 
wherein the grease is a non-soap thickened synthetic oil

35 grease obtained from a synthetic hydrocarbon oil, a diester,
a perfluoralkyl etber or a silicone oil.
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9. A composition as claimed in claim 8 wherein the grease 
is a silicone oil thickened with fumed silica.
10. A bearing containing as a lubricant a composition as 
claimed in any one of claims 1 to 9.
11. A composition as claimed in claim 1 substaiitially as 
hereinbefore described with reference to any one of the 
examples.

DATED: 28 January, 1992.
PHILLIPS ORMONDE & FITZPATRICK 
Attorneys for:
IMPERIAL CHEMICAL INDUSTRIES PLC.
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