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TI'tLE: <POL YUREA-TlilCKENED GREASE·COMPOSITION j 
· .. ·: ;·.:."·:.: :: 

Jpos~ <PP~ 
q'1(0't 34-i. 

.. ·· · {T@.s inventi~~ relates to a urea-thic~~ed •grease composition. More 

Partt~4i~~ it relates to a urea-thickened grease~·co~position containing oil-soluble 

s zind:.~~j(ylates . 
. -.,. 

:.> 

._..:; .. BACKGROUND OF THS:#;N.ENTION 

· .. :·Gt~se con-.po$itions have been, known for:a long time. Classically, greases 

hav~,iC:<jn~r.ied ~ oil. _of lubricating viscosity ~d a. thickeitl~g ~gent. Thickening 
·d ·~. . . 

ag~ts ~ye often b~·soaps, such as the metallic ~ts of fatty acids. Calcium soaps, 
. · ..... ~ . . . : : ·. : . : . .. . 

10 as.:gieal;C-thickening:agents, have a long history.· :More recently, complex greases 

have.~~ :~eveloped · wlljch use a combination of a .salt of a long chain acid, such as 

steafic:·il(:id, and a sali.of a short chain acid, such.as ~cetic acid to form a thickening 

met~i~: .Salt soap. Oalcjum is ~ical metallic cqunter ion for this type of grease. 

Sodi\ltriP·~~um, and aluminum have been used to. form soaps which act as grease 

15 thi~~eh~~i ... Organophilic bentonite clays have beeµ .used as grease thickeners. More 

rec~ti;;:.tircms have been used as grease thickeners. The ureas are prepared by 

reacttnS an isocyan2'.te with an amine. Monoure!,lS. rnay be prepared by reacting a 

mopois6~nate With a monoamine. Polyureas are prepared by reacting combinations 

of diainil1~ monoamines, diisocyanates, and mon()~ocyanates. A common reaction 
·.··.· ... :··, .. ·: . . 

20 mixtur~:iri,~ludes a diisoeyanate, a diamine and a .mQnoamipe. The monoamine is 

incltid~~i lit. ihe reactioµ inixture since it acts to terminate the polymer chain and 

prevent~'.i~·:from becoming too long. The basic reiaetion is illustrated by the following 
equa~tciri:: . . . \ .:/ .. 

25 

. ':· /· 

· .. :2·MA + 2 DI+ DA-------> MA-DI-DA-D:t~}AA 

·MA= Monoamine 

PI = Diisocyanate 

DA= Diamine · 

.•. '.fetraurea 

A,clditives are frequently added to grease.·~~· :~prove various performance 

30 properti~s~ Among the properties which may l>e'.'.i~proved through the use of 

additives are oxidation stability, water resistan~, rust protection, corrosion 

...... · 
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protection, antiwear, extreme pressure, adhesiveness, color, oil separation, low 

temperature flow, and high temperature perfo~~- S;Wcylates have been used in 

grease compositions, some times as part of a -~&*1plex grease, and some_ times as 

additives. 

s Chinese Patents 1052890 and 1052~91, llS abstracted in the Derwent 
.. 

Database under the numbers WPI ACC N()..:92~124047/16 and 92-124048/16, 

disclose lubricating greases containing a thickemng ~gent which includes lithium 12-

hydroxy-stearate and lithium salicylate. The salicylate appears to be an unsubstituted 

salicylate and is said to be part of the thickening agent. 

10 U.S. Patent 3,660,288 discloses a polyur~ grease containing the magnesium 

salts of unsaturated fatty acids. The alkali met~; :other alkaline earth metal and zinc 

salts of rincinoleic .acid were tested in the comp9sition, but did not impart the desired 

rust resistance. 

U.S. Patent 3, 711,407 disclo.ses a greas~ . C()mposition containing an alkali 

· 15 metal salt of hydroxybenzoic acid. The salt is. oil insoluble and forms in small 

particles evenly distributed throughout the compo~ition. · 

U.S. Patenf 3,846,314 discloses a polyurea.grease composition containing an 
: .. ··.· ·,. 

alkaline earth aliphatic carboxylate, especially calc:iriill ~etate. 
U.S. Patent 3,846,315 discloses polyurea· .. greases containing alkaline earth 

. ': .. 
20 metal 1-3 carbon monocarboxylates. 

U.S. Patent 3,868,329 discloses a polyur~ grease ·composition containing an 

alkaline earth metal alip~tic monocarboxylate coh~ng from 1 to 3 carbon atoms. 
'·· .. ... {-" 

Calcium acetate is preferred. The composition alsoin,cludes a Mannich base . 
. ,'·.· 

U.S. Patent3,983,041 discloses a polyur~~grease which contains an alkaline 

. 25 earth carbonate or an alkaline earth lower carb.oxylat~~ The alkaline earth salts serve. 

as rust inhibitors. 

U.S. Patent 5,246,605 discloses a poly\i~~~ grease containing antimony 

dipentyldithiocarbamate. The antimony salt provides.' eXtrerne pressure and antiwear 

properties to the grease. 

.• ":: ~~· .· 
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u.s. Patent 4,719,023 discloses agr~~'~mposition which comprises a base 

fluid, a thickener, a calcium salicylate and a JtµlJW:esium salicylate. The salicylates 

may be neutral but a(e preferably overbased al~Lsalicylates. The calcium salicylate 

improves anti-rust properties, and the magnesiµin salicylate counteracts the decrease 

s in dropping point caused by the addition of the caj.c:ium salicylate. The thickener may 

be a substituted urea; however, the preferred thic~ening agent is an alkali fatty acid 

soap. 

U.S. Patent 4,828,733 discloses greases containing the cuprous salt of 4-

hydroxybenzoic acid (salicylic acid is 2-hydroxyb~nzoic acid). The salts are primarily 

10 antioxidants. Ho:wever, friction-reducing and w~ protection are also disclosed. 

U.S. Patent 4,929,369 discloses a gr~~~ which may be thickened with 

polyurea and which includes a monovalent salt qf a carboxylic acid in which the -

COOH group is attached to a ring atom of a fuJe,d,ring system. 

U.S. Patent 5,011,617 discloses a polyur~a .. thickened grease and an alkaline 

15 earth salt of a 1-3 carbon aliphatic monocarboxyl~. 

U.S. Patent 5,084,193 discloses a polyurAA grease which contains in addition 
·:· ·;:.- .·. 

a simple or complex: calcium soap as a further thjcJcener. 

U.S. Patent 5,207,935 discloses a pol~ea grease containing a calcium, 

barium, magnesium or zinc. salt of an alkylsuccinic acid, s~ch as dodecenylsuccinic 

20 acid in combination with a sulfonate. The succinic salt acts as a rust inhibitor and 

texture improver. .:_:. 

Japanese Patent 3035091 discloses greas~.t~ckened with lithium and sodium 
'··._,. 

soaps which include a wide variety of anti-static ageµts including magnesium oleate, 
.. , .·;.>.;:. 

copper oleate and chromium alkylsalicylate. 

25 Japanese Patent 57212297 discloses a ljth,itlm grease which includes alkaline 

earth salicylates. . .. ·. 

British Patent 2,215,346 discloses greas¢ <;Srt,ipositions thickened with lithium 

soap, lithium borate, lithium hydroxy-benzoate ;ah,d·'.:~ • polyol. The lithium hydroxy-
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benzoate is either. the lithium salt of a hydroxy.-b~nzoic acid or the lithium salt of a 

low alcohol ester of such an acid. 

BP Patent ·84,910 discloses a lithium (:()mplex grease composition which 

includes litmum salicylate as a complexing agent. , · 

5 BP Patent 151,825 discloses a cont,in':1ous process for manufacturing 

lubricating greases .in which the thickener is a s9ap and various complexing agents, 

such as acetic and salicylic acid, may be added. 

EP Patent 566,326 discloses a polyqrea grease with molybdenum 

dialkyldithiophosphates and ashless dithiophospruit~ as additives. 

10 Soviet Patent SU 924089 discloses a gr~e containing a high ash calcium 

alkylsalicylate. The calcium alkylsalicylate prevents .stratification. 

U.S. Patent 2,933,520 to Bader relates to cop;ipounds represented by the fonnula: 

~I 
HO-Ar-C-...Ar-OH . I 

~2 
COOH 

in which R1 may be hydrocarbon, halogen, such a chlorine or the like, and Rz is 

15 hydrocarbon, e.g., alkylene, other than methylene, cqntaining at least two carbon atoms 
·'··' 

such as ethyl, propyl, butyl, ·with either normal, or· ~ranched ()hams and containing, for 

example, up to 10, 12 or even more carbon atoms. ·, ',I'he Ar groups are aromatic rings. 

They may be unsubstituted, but one or both thel'eQfca1l, contain substitutents such as alkyl 

(methy~ ethyl, propyi.butyl, isopropyl, isobutyl), haJQ~ (chlorine, bromine), nitro, sulfo 
-~ .. •'. 

20 and others. The nature of each of these groups aif~g properties such as boiling point, 

solubility, toxicity, and bactericidal, fungicidal, tc~ecticidal and like properties. 
~ .... ' .. 

;:·. 
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u.s. Patent 3,133,944 to Christensen ~h~ heavy metal salts represented by: 

R1 ·. 

HO-Ar-~....,Af...--OH . I 
R2 
I 
COOM 

wherein the R1 is an alkyl of 1-4 carbons, ~ is an ·alkylene of 2-6 carbons and Ar is an 

s aromatic group which may be substituted with ()ft~ or more methyl groups and others. 

The salts are said to be adapted to retard or prevent the growth of biological organisms, 

particularly molds and mild~ 

U.S. Patent 5,356,546 relates to metal salts of the general fonnula: 

Ay'Myt (I) 

10 wherein M represents one or more metal ions, y is the total valence of all M, and A 

represents one or more. anion containing groups )laving a total of about y individual 

anionic moieties and each anion containing group is a group of the formula: 

Rm._, 

Zc/ 
Ar·---.-c---

Zc-Ar-Tt 
I 

Rm 

x 

·.·; 

. ~- ·.·· 

0 
H .c-o· 

15 wherein T is an organic group selected from a grQµp of structures, t is 0 or 1, R is an 

alkyl, alkenyl or aryl group c,ontaining at least . 8~ ::~on atoms, R1, RQ and Ri are 
. . •··· .,_,,·,. ·. 

independently Hor a hydrocarbyl. group~ m. is an ~~r from 1 to 10, c is an integer such 

that the sum of m, c and t does not exceed the val~~ capacity of Ar, and Z is OH, O~ 
or o·. The salts find utility in lubricants and fuels coip.positions. 

i.·. 
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SUMMARY OF THE INVENTION 

A grease composition comprising: a ~ajpr amount of an oil of lubricating 

viscosity; a thickener selected :from the group consisting of monoureas, diureas, 

s triureas and polyureas, or mixtures thereof; aud an oil soluble neutral or overbased 
' 

zinc salt of a carboxylic acid selected from the S..oup consisting of zinc salts of fatty 

acids, the zinc salts of hydrocarbyl-substituted s,alicylic acids, and zinc glyoxylates is 

disclosed. 

DETAILED DESCRIPTION OF THE INVENTION 
·. ···, ... ; 

10 Surprisingly, it has been found that the .. oil-soluble zinc carboxylates act as 

antiwear additives· in urea-thicken~ greases. The preferred oil-soluble zinc 

carboxylates are the salts of fatty acids, the salt~ .of hydrocarbyl-substituted salicylic 

acids, and the salts of the reaction product pf· glyoxylic acid and hydrocarbyl 

substituted phenols, herein referred to as zinc glyo~lates. The term zinc glyoxylates 

15 is used describe the zinc salts of the bis (hydrocar))yl substituted hydroxyaryl) acetic 

acids produced in the reaction between the glyox;ylic acid and a phenol. 

As ·will be set forth more fully below, the zinc carboxylates are neutral, to 

moderately overbased, and the µrea greases may .. be thickened monourea, diurea,. 

triurea, or polyurea thickeners. Moderately over based .. ~eans a conversion of 

20 between 100 and 200. 

The term "hydrocarbyl'' is used herein to i~clude: 

(1) hydrocarbyl groups, that is, aliphati~ (e.g., alkyl or alkenyl), alicyclic 

(e.g., cycloalkyl, cycloalkenyl), aromatic, aliphatic":a,nd alicyclic-substituted aromatic 

groups and the like as well as cyclic groups whe~ein the ring is completed through 

25 another portion of the molecule (that is, any two irtdicated groups may together form 

an alicyclic group); 

(2) substituted hydrocarbyl groups, tha,f i.s, those groups containing non-
,_.··: 

hydrocarbon groups which, in the context of this iP,yention, do not alter the predom­

inantly hydrocarbyl nature of the hydrocarbyl groµp; those skilled in the art will be 
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aware of such groups, examples of which inc1ti4e ether, oxo, halo (e.g., chloro and 

·,_· .. 

fluoro), alkoxyl, mercapto, alkylmercapto, nitrorrritroso, sulfoxy, etc.; 

(3) hetero groups, that is, groups .\vhich, while having predominantly 

hydrocarbyl character within the cont~xt of this ~~vention, contain other than carbon 
<~ .·,: 

s in a ring or chain otherwise composed of carboita.toms. Suitable heteroatoms will be 

apparent to those of skill in the art and include.,• ~o.r example, sulfur, oxygen, nitrogen 

and such substituents as pyridyl, furanyl, tbiophenyl, imidazolyl, etc. 

In general, no more than about three no11hydrocarbon groups or heteroatoms, 

and preferably no more than one, will be pre~µt for each ten carbon atoms in a 

IO hydrocarbyl group. Typically, there will be n(> such groups or heteroatoms in a 

hydrocarbyl group and it will, therefore, be purely-hydrocarbyl. 
..... 

The hydrocarbyl groups are preferably ·.free from acetylenic unsaturation; 

ethylenic unsaturation, when present, will general~y be such that there is no more than 

one ethylenic linkage present for every ten carbon .. to-carbon bonds. The hydrocarbyl 

15 groups are often completely saturated and therefore contain no ethylenic 

unsaturation. 

Overbased salts of organic acids are widdyJq1own tQ those of skill in the art and 

generally include metal salts wherein the amount ·of.metal present in them exceeds the 
":"" .. • 

. . 
stoichiometric amount. Such salts are said to hav~ cqnversion l~els in excess of 100 (i.e., 

20 they comprise more than 1 OOo/o of the theoreticalarnriµnt of metal needed to convert the 

acid to its "nonnal" or "neutra1" salt). Such salts .are often said to have metal ratios in 
-: ;. : 

: .. :.-=;·: 

excess of one (i.e., the ratio of equivalents of meqd, tcfequiva,lents of organic acid present 
··.-:._;, 

in the salt is greater than that required to provide t~e. normal or neutral salt which required 

only a stoichiometric ratio of 1: 1 ). They are· coIJlinonly_ referred to as overbased, 

25 hyperbased or superbased salts. The zinc salts . ~8eful in the present invention are 
.. ::_:;_:·. 

moderately overbased, that is, they have a conversio.n:~etween 100 and 200. 
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The termitiQ~ogy "metal ratio" is used inothe prior art and herein to designate the 

.. : ' i : ~-~·.. . 

ratio of the total clieiJUcaI equivalents of the metaf in the overbased salt to the chemical 

equivalents of the. fuetal in the salt which wou~d,.~e expected to result in the reaction 
. .. 

between the orgaili~. ~d to be overbased and: tile, 'basically-reacting metal compound 

according to the lcfw:wD chemical reactivity and stoid;ometry of the two reactants. Thus, 
··-. . ·. ·. 

in a normal or neut£hl $lllt the metal ratio is one, and:~P an overbased salt the metal ratio is 

greater than one. 

A. UREA GREASE TIIlC:KENERS 
: . , .. · .. ;· ·~: 

Tb~St¢ases used in the present h,lvention are thickened with various. 

substituted ur~~ ·J~e ureas are mono-, di-, tri~ or.pplyureas. The mono-, di-, tri- or 
. . . ... 

polyurea compone~tdf this invention is a water :~d oil insoluble organic compound 

having a moleculai;:weight between about 375 ~d 3,400 and having at least one 
·' ·:;:·:·: . 

ureido group and: preferably between about 2 and 8 ureido groups. A ureido group 
·, -

as referred to hereuds.defined as 

A particularly prefefre4 polyurea compound haS ·tin•_ average between 3 and 4 ureido 
.... ~-· .. : .... 

groups and has a~~l~larweight between ab01k660 and 1200. 

In one enib~ditri,ent, ·the mono-, di.-, tri- o~: polyurea compounds are prep~ed 
20 by reacting the follo:Wbtg compqnents: ·.:;· 

I. A diisoc~~e· having the formula: ; :o·CN--R--NCO wherein R is a 

hydrocarbylene havfugfrom 2 ~o 30 ~arbons and ·~r~i~rably from 6 to 15 carbons and 
. . . ·.:,.;··:.: .:·· 

more preferably 7 Ct\fbons. 
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II. A polyamine having a total of 2 to 4Q c~b<>ns and having the formula: 

&
1
· RI o &

1
--_ .. -:. -

H --~L_J I\ l 
N-R1 . N-R2-· NrtN . NTH 

. x y \___/ z 

wherein 

s R1 and Ri are the same or different typ~ _ o( hydrocarbylenes having from 1 to 

30 carbons and preferably from 2 to 10 carb()ns' and more preferably from 2 to 4 

carbons; 

· Ro is sel~ed from hydrogen or a C1-C4 alkyl and preferably hydrogen; 

x is an integer from 0 to 4; 

10 y is 0 or l; ~d 

z is an integ~ equal to 0 when y is 1 and ~ual to 1 when y is 0. 

ill. A · monofbnctional compound· selecte,d from the group consisting of 

monoisocyanate having 1 to 30 carbons, pref~~ly from , 10 to 24 carbons, a 

monoamine havin~ from 1 to 30 carbons preferably from 10 to 24 carbons, and 

15 mixtures thereof. 

The reaction can be conducted by cont•g the three reactants in a suitable 

reaction vessel at ~-temperature between about 60J() 320°F (16 to 169°C), preferably 

from 100 to 300°F (38 to 149°C) for a perioct ~()m 0.5 to S hours and preferably 

from I to 3 hours. : The molar ratio of the reactaQ.t~)resent usually varies from 0.1-2 

20 moles of monoamil)e 9r monoisocyanate and 0-2.i:n:oles of polyamine for each mole 

of diisocyanate. When the monoamine is einpl()yed, the molar quantities are 

preferably (n + 1) :moles of diisocyanate, (n) m~les of diamine and 2 moles of 

monoamine. Wh~n the monoisocyanate is eµIpl()yed, the molar quantities are 

preferably (n) moles of diisocyanate, (n + 1) mot~~ of diamine and 2 moles of 
··;. 

25 monoisocyanate. 
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A particularly.preferred class of mono-, dh ~ii- or polyurea compounds has 

structures defined by theJollowing general formulae: ;. 

0 ; 0 ·. 0 0 r !! :, " l Jr n Ra-NH-r-'-NH-· .·~_,..NH-C-NH--Rt;-NH~-NH-R.4-NH-C-NH-Ra 

FORMULA I 

0 <· 0 0 0 
II · ·.·.+· II II . . . l ):( R3NH-C-NH-R5NH · C-NH-Fti-NH--C-NH-R5-NH~ -NH--R3 

FORMULA2 

Ra-NH_µ~NH~~~~+.-8-Nft-Ra 
FORMULA3 

10 wherein: 

nis an integerfroin 0 to 4; 

R3 is the same ~r:different hydrocarbyl having from 1 to 30 carbon atoms, 
:::· :. . 

preferably from 10 to 24,carbons; 

~is the same:ot;ditferent hydrocarbylene haying ftom 2 to 30 carbon atoms, 
:, : ... : . . ~ . 

15 preferably from 6 to 15 ~ons; and 

Rs is the same:~~:~erent hydrocarbylen'? bavh,ig from 1 to 30 carbon atoms, 

preferably from 2 to 19·~ons. 
The hydrocarbJlen~ as defined in Ri and 1R2·a~o~e, is a divalent hydrocarbon 

radical which may be :~phatic, alicyclic, aromatic. gr: ::combinations thereof, e.g., 

20 alkylarylene, aralkylen~i'.:~leycloalkylene, eycloatkYlllrylene, etc., having its two 

free valences on differePt\Jarbon atoms. 

The mono-, di-~. in:- or polyureas 'having the strU$ire presented in Formula 1 

above are prepared by ~e8,cting (n + 1) moles of diis&~y~ate with two moles of a 
' ... . . i :' .. · ·. . 

monoamine and (n) ~ol,es.:of a diamine. (When n equal~· zero in the above Formula I, 
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the diamine is 4~1eted.) Mono-, di-, trl- or polyureas having the structure presented 

in Fonnula 2 ab~ve. are pr~ared by reacting (n).~~les of a diisocyanate with (n + 1) 
:·_.-::.:: __ :.: 

moles of a di~e,,iUid two moles of a monQi~cy8,.nate. (When n equals zero in the 

above Formula 2, ~~~:·diisocyanate is deleted'.). 'Mc?:no-, di-, trl- or polyureas having 

s the structure pr~~ted in Formula 3 above ar~'.pr~pared by reacting (n) moles of a 

diisocyanate with (11).~oles of a diamine and one fuole of a monoisocyanate and one 

mole of a monoamine. (When n equals zero inform.ula 3, both the diisocyanate and 

diamine are deleted.) 

In prepari11g ~e above mono-, di-, tri'." o( polyureas, the desired reactants 
.. .... , .. ··. 

10 (diisocyanate, l1l~n~is()cyanate, diamine and ·J#~~o-e) are admixed within a 

suitable reaction ve:ssetin the proper prpportions; · The reaction may proceed without 

the presence of:a .:patalyst and is initiated by· merely contacting the component 
. ~, .... 

reactants under Ao)la~tions conducive for the reaction. The reaction itself is 

exothermic and, acJ;()~dingly, by initiating the rea'ction at room temperature, elevated 
. . 

15 temperatures are 9bt$.ed. However, external h~:ting or cooling may be desirable. 

REACTANTS 

The mono~e or monoisocyanate used in the fonnulation of the mono-, di-, 

tri- or polyurea wiµ · (orin the terminal end groups. These terminal end groups will 

have from 1 to 30: carl>on atoms, but are preferably· from 5 .~o 28 carbons, and more . 
20 desirably from 6 to 2~ ~bon atoms. 

. . 

lllustrative.ofvarious monoamllies ~e peiltylamine, hexylamine, heptylamine, 

octylamine, dec}'l~ne, dodecylamine, t~~decylamine, hexadecylamine, 

octadecylamine, .~cosylamine, dodee(;'~y~e, hexadecenylamine, 

octadecenylamine, ·• : ·· Qctadecadienylamine, abj~t}rlamine, aniline, toluid~ne, 
.. ·· ,:·.· 

2s naphthylamine, C\imy}lµlline, bomyJamine, fenchylamine, tertiary butyl aniline, 

benzylamine, beqt.ophe~~thylamin.~, etc. P.Ueul~lf'.preferred amines are prepared 

from natural fats and ()ils or fatty acids obtained ther~om. These starting materials 
·: :·.·. 

can be reacted with 8:1W11onia to give fillt amide$· an~ then nitriles. The nitrites are 

then reduced to ami!l~~~, conveniently by catalytic hy~rogenation. Exemplary amines 
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prepared by the -111ethod include stearylamine, la\lfylamine, palmitylamine, oleylamine, 

., ,. . ... ·· 

petroselinylamine~> linoleylamine, linolenylamine, eleostearylamine, etc. The 

unsaturated amines ;are particularly preferred. 

Illustrativ~< of monoisocyanates are ___ ,hexylisocyanate, decylisocyanate, 
.'·'. . 

s dodecylisocyanate, tetradecylisocyanate, hex~decylisocyanate, phenylisocyanate, 

cyclohexylisocyal'i8.te, xyleneisocyanate, cum~neisocyanate, abietylisocyanate, 
· ... :' 

cyclooctyliso~t~; etc. 

The polyatiiines, which form the intern~ hydrocarbon' bridges between the 

ureido groups u$~hlty contain from 2 to 40 carbons and preferably from 2 to 30 

10 carbon atoms, more preferably from 2 to 20 c~bon atoms. Exemplary polyamines 

include diamines _, .such as ethylenediamine, propanediamine, butanediamine, .... 

hexanediamine, dodecanediamine, octanediamine, hexadecanediamine, 

cyclohexanediamine~, cyclooctanediamine, ppenylenediamine, tolylenediamine, 

xylenediamine, diardline methane, ditoluidine1tlethane, bis( aniline), bis(toluidine ), 
. ~ . : ~- ,.-., 

15 piperazine, etc., :~~amines, such as aminoethyl piperazine, diethylene triamine, 

20 

dipropylene triamiJ::l~' N-methyl-diethylene triami11e, etc., and higher polyamines such 

as triethylene tetra.rttlne, tetraethylene pentamine, pentaethylene hexamine, etc. 

RepresentatiV,e examples of diisocyanates include hexanediisocyanate, 

decanediisocyana~/ ._ octadecanediisocyanate, . phenylenediisocyanate, 

tolylenediisocyanat~': ~is( diphenylisocyanate), metliyJene bis~henylisocyanate), etc. 
: ,_,,.... . : 

Another p~efeqed class of mono..,, di-, tri"'. qr polyurea compounds which may 

be successfully em_plo~ed in the practice of this inye~tion include the following: 
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wherein: 

·'nri~ an .Uit~ger of 0 to 8, &.. is the saqie• or different hydrocarbylene having 

from 2'toJO caJi?~n atoms, preferably from 6tc>15 carbons; X and Y are monovalent 

radicals s~l~ed fr~m TABLE I below. 

TABLE I 

x y 

0 .·.· II 
·~.,-C-NH-

~ 
RrC-NH-Rs 

Rs-

In, the '(able~ .Rs is the same or different •hydrocarbylene having from 1 to 30 

15 carbon atJms, pl"e(erably from 2 to 10 caib.~11s; Rs is the same or different 

hydrocarbyl haVin~·frQm 1to30 carbon atoms,.: preferably from 10 to 24 carbons;~ 
is selected from t1:t~:group consisting of arylene fadicals of 6 to 16 carbon atoms and 

alkylene.groups of7.to 30 carbon atoms, and R, is selected from the group consisting 

of alkyhradicals h~ving from 10 to 30 carbon atcims and aryl radicals having from 6 

20 to 16 carbon atoms:.> 
:,:· 
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Tolylene J>tityurea-thickened greases, wheteip at least one :a_., in the following 

formula, is tolyleri~,,~ well known. 

X~-NH-C-+-Y 
n1 

By tolylene it is mcilht a divalent organic radical having its two free valences on 

5 different carbon at~~ of a methylbenzene moiety: For example, "2,4-tolylene" 

refers to: 

The mono~{ di~, tri- or polyurea compounds are prepared by blending the 

several reactants ·, tbgether in a suitable reaction vessel and heating them to a 

IO temperature ~~:tf om 70°F to 400°F for a period sufficient to cause formation of 

the compound, gei:ierany from s minutes to 1 hour. The reactants can be added all at 
. . .. · . : ':. ~' 

once or sequentially .. ' : 

Examples ~( suitable diisocyanates, mcmoisocyanates, monoamines and 

polyamines are describ~d s~pra. 

15 The mono~f · 4i~, tri- or polyurea compounds are generally mixtures of 

compounds havirig:~tiuetures wherein n1 varies frofu 0 to 4, or n1 varies from 1 to 3, 

existent within tl1~--~~e composition at the ~~e time. For example, when a 
. . . ' . . . . . 

monoamine, a diisbcyarlate and a diamine are c;onetkently present within the reaction 
: ~.. ; . 

zone, as in the prep~tj.~n of mono-, di-, tri- or p6t;Yureas having the structure shown 
./ ··.: . .· 

20 in Formula 2, some':9C:.the monoamine may react With both sides of the diisocyanate 
··' ,·:,·· 

to form a diurea. Iri.~dition to the formulation Qf.4iurea, simultaneous reactions can 

be occurring to fohn ~he tri', tetra,_' penta', hex~h'. octa', etc., ureas. Particularly -... : ··. . .. :: . 

good results have b~en realized _when the polyur~: ~ompound has an average of four 

ureido groups. 
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The amoµrtt of mono-, di-, tri- or pqlyurea compound in the final grease 

·.. ·.· 

composition will be:,sufficient to thicken the ~~e oil to the consistency of grease 

when combined with, the alkaline earth metal carboxylate. Generally, the amount of 
. ··,; 

mono-, di,-tri- or pblyurea will range from 1 to 15 weight percent and preferably 

5 from 2 to 7 weigbt,percent of the final grease c0,mposition. 

The polYQte~ of the above formula ar¢ ,readily prepared by mixing diamines 

and diisocyanates wi:th monoisocyanates or mori<;>amines in the proper proportions to 
.... · . .-·::·; 

fonn the desired pt)tyurea. The greases thick~ned with the polyureas are useful at 
' ' 

temperatures from ~out 100°F to SOO°F. They are stable and remain oily after long 

10 use, not beconling: :hard or brittle. The gr~e compositions thus formed are 

extremely resistanito.Cinulsification in water. 

B. ANTIWEAR ADDITIVES 

As set forU,( Qelow, the antiwear additives of the present invention are oil 

15 soluble, neutral or oyerl)ased zinc carboxylates. 

Zinc Hydrocarbyl ~i~late 

The zinc hydl'.ocarbyl salicylate may be symbolized by the following formula: 

0 
II -C-0 

R 
'bl+2 

2 

20 wherein R is a hydro~ai-byl group containing from, ;about 7 to about 40 carbon atoms. 

The R group may be ,~y hydrocarbyl group; howcrver, alkyl groups containing from 7 
. ..· ' 

to 40 carbon atom~ ~ .preferred. A1~1 group~ containing about 7 to about 24 

carbon atoms are ni9re preferred, and ~kyl groups containing about 12 to about 18 
.. . =.·;; 

carbon atoms are most.preferred. The zinc sa]ts ~y be neutral, and may be prepared 

25 from neutral sodium. hy(ir~carbyl salicylates by metal exchange. In this method of 
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preparation, the sodium salicylate is treated with· a zinc salt, such as zinc chloride, to 

give the desired;zfu~·salt. In another method'.bf~:~reparation, an alkali metal phenate 
. ... . .. ·,··· 

along with an excess:,of an alkali metal hydroxid.~fis treated with carbop dioxide. The . . . 

product is an overb~ salicylate of up to 20Q 'conversion. When this salt is treated 

s with zinc, an overp~ed zinc salicylate is prod\l~ed. 

Zinc Fatty Acid Carb_onlates _ 

The essen~~- feature of the carboxylates used· in this invention is that they are 

oil-soluble. The. zhtc, ~ts of short chain fau;;: acids, such as acetic, proprionic and 

butyric, are not suffitjently oil soluble to be usable in the C()mpositions of the present 
•.. ·. .. 

10 invention. The salt$ _:of fatty acids containing ~ or more carbon atoms provide the 
'· . . ·.· 

required degree of-oil. .solubility. Specific ~~pies of us-1>le fatty acids include 
·'· . . . . "' 

caprylic acid (Ca), ·~apric acid (C10), lauric acid {C12), myristic acid (C14), palmitic 

acid {Cl6), stearic-.a¢ia (C1a), oleic acid (unsa~rated C1a), ricinoleic acid (12 hydroxy 

oleic acid) and linoleic acid (unsaturated C18). :No pa,rticular fatty acid is required in 

IS the practice of the.-pr~t invention. Any partic\:ilar fatty acid may be included or 

execluded as desir~.·, The zinc salts may be prepared by forming the sodium salt of 

the carboxylic aci~, , .~~ reacting that salt Wi,~-: .~nc chloride. This replacement 

reaction may be ·· . conducted at a tempera~~ between 100 and 2000C. Zinc 

carboxylates may al~o::b~ prepared by saponifi~#on of fat~ ~s~g zinc oxide. Zinc . 
- 20 carboxylates may alsc:>, be prepared by the reactiQti· ()f zinc oxide with carboxylic acids. 

: .. -: · .. · :·: 

The reaction is condhCted, at a moderately eleva,te,d, iemperature to drive off the water 

formed during th~ ,:t~o~. The moderately·. ~y~based zinc carboxylates may be 

prepared by methods .\.V~tl.known to those skille4 ~-,the ~. 
'.,- . "· : . ::.· ' , .. --· .. ' : 

Zinc Sa]ts of the Re~Ctioll·:Product of GlyoJYlic Atid ;ind Hydrocarbyl Phenols 
"'.· . . . . • ... ·.· .· . . . 

,.:·. 

<· ·.·· 
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The zinc glyQxylates useful in the .Prese.rii"irtv~on are zinc salts of the reaction 

pn~duct of g1y<»t)'µc acid and hydr9carbyl ~h~ phenols. These zinc. salts 

correspond to the following formula: 

R, .,OH 

r " H-C--1C-O-

I 
Ar 

R., .,OH 
2 

wherein Ar is an aromatic group cont(lining I to ~ aromatic rings, R is one or more 

hydrocarbyl groups. c,ontaining from about 4 to aqC:,ut 150 carbon atoms provided that 

the number of.R gr()uj>s shall not exceed the avail&.ble valences on the aromatic 

10 group. It is readilr apparent from the formula th~t t,he zinc salts are the zinc salts of 

the bis (hydrocarb~I substituted hydrox.yaryl) acetj~ ~ids produced in the reaction 

between the glyoxylic acid and the phenol. The p}tepols used to prepare these salts 

generally contain aromatic groups (Ar) having no sµ:bS,tituents except for the R groups. 

However, for reasoJl:S Qf cost, and availability, etc., A,r ~ normally a benzene nucleus. 

15 Most preferably Ar is a benzene nucleus substituted b,y an R group in a position para to 

20 

the OH group. 

Preferably each. R is an aliphatic grou~ co~ at least 4 and up to about ISO 

carbon atoms, freC}lJeptJy from about 4 to about 100, ~on atoms, preferably from about 

4 to about 75 carbon atoms. In one embodiment, l(eontains about 4 to about 50 carbon 

atoms, and in another· ·embodiment from about 4·:th •. about 24 carb~n atoms, R is 

preferably alkyl or 8lkenY~ preferably substantially ~rated alkenyl. Eac?h R may also 

be an aliphatic group.(X)ntaining about 7 to about l~Q carbon atoms, or from about 7 to . .~ 

about 100 carbon atonl$, or from about 7 to about 75~ ~on atoms, or from about 7 to 

about 50 carbon atottlS, or from about 7 to about 24 carbon atoms, or from about 12 to 

25 about 24 carbon atoms.·. R is preferably alkyl or ~~4 preferably substantially sattwated 

alkenyl. In one pref~ embodiment, R contains at<l~ 7 carbon atoms, e>ften from· 12 
. . .".·.•:: 
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to 18 carbons .. Jn:anOther embodiment, each R ce>ntains an average of at least 30 carbon 

> • • ·:. '; • • • :~:: • • 

atoms, ofteQ: an a~ of from about 30 to about·,109 Carbons. In another embodiment, 
'. . ··.:. . : .. ·'. 

R contains from li'td about 50 carbon atoms. 'Jn',~!Qr:ther embodiment, R contains from 

about 12 to abot1i 2,4 carbon atoms 1111d p-ly from about 12 to. about 18 carbon 

atoms. For ~ris~ of C()st and availability, heptyl~-~~ and nonyl-substiwted phenols (R 
. . . . .. 

= 7 to 9) are a p~ embodiment for this ~pJi~tion. 
The Zinc i~hs·may be derived. from zinc ·~~ .or reactive zinc compounds that 

will react with ~riX,ylic acids to form carbo~~ such as zinc oxide, zinc hydroxide, 
...... . '::··· 

zinc carbonate, etc; : : ' 

IO The *1c:gly~X}rlates (zinc salts of the bis (hydrocarbyl substituted hydroxyaryl) 

acetic acids» which ·are useful as antiwear agents µi the greases of this invention, may be 

readily preparedbt.t~ 
. ;;:>· 

(a).• . ·,.,a reactant of the formula 

R -Ar .. OH m . 

IS wherein R is hyc41>#byl containing about 4 to abo9t 150 carbon atoms, m ranges from l 

20 

., ;_··. 

to about 10, Ar iis tUi aromatic group containing 1 i9 3 .rings, and m does not exceed the 

available valen~ ofAr after allowing for at least C,ne reaction site for the glyoxylic acid 
"~T· . 

to react; 

. (b) ,·gl}roxyJic·aad shown below as t}je·.hydrate .., 

~-- ~ .. 
HO, ?i ·:. 

,,C-C-OH 
HO 

Water of ~~ratlon as well as any water ~~c=d by the condensation reaction is 

preferably removed dijrlng the course of the reactiop) : 

The reaction Is .. normally conducted in th~'~re.sence of a stronS acid catalyst. 

Particularly ~eful· . ta.t31ysts l,U"e illusnted by,,: .'pi~esulfonic acid and para-

25 toluenesulfonic:acid., The reaction is usually conducti;cf·wth the removal of water. 

Reactants (a) and (b) are preferably p~~ 'in ~ molar ratio of about 2:1; 

however, useful produ~s may be obtained by employing an excess amount of either 
. ·.· ·. ·.·· ·<··' 

:!:·. -
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reactant. Thus, molar ratios of (a):(b) of 1:1, ;2:1; 1:2, 3:1, etc. are conternplated and 

useful products may be obtained thereby. m~ye examples of reactants (a) include 

hydroxy aromatic compounds such as phenols, l)Qth ,~bstituted and unsubstituted within 

the constraints imposed on Ar hereinabove,. and. a variety of aromatic hydroxy 

s compounds. ~ all the above cases, the aTOllll\tic :groups bearing the phenolic -OH groups 

may be single ~g, fused ring or linked aroll)atic: gi;oups as described in greater detail 

hereinabove. 

Specific illustrative examples of comp,oundS which may be employed as reactant 

(a) hydrocarbon-substituted phenols such as .·,di-alkyl phenols, naphthol, 2,21
-

10 dihydroxybiphenyl, 4,4-dihydroxybiphenyl, 3-hydro"-fanthracene, 1,2,10-anthracenetriol, 

resorcinol, 2-t-butyl phenol, 4-t-butyl phenol, 2,6-di~t.;;l>utyl phenol, 2,4-di-t-butyl phenol, 

octyl phenol, ~sols, di-nonyl phenol, propylene. ~er-substituted phenol, propylene 

oligomer (Mw 300 .. 800)-substituted phenol, . p~ly~µ\elle (number average Mw about 

1000)-substituted p)tenol, substituted-naphthols corresponding to the above exemplified 

15 phenols, methylene-bis.phenol, bis-( 4-hydroxyphenyl)-2,2-propan:e, and hydrocarbon­

substituted bi$-phenols wherein the hydrocarbon ~pstituents have at least 4 carbon 

atoms, for example, butyl, pentyl, hexyl, octyl, <lodecyl, oleyl, polybutenyl. 

The metb,od of preparation of numero~ alk.Yl· .. phenols is well mown. mustrative 

examples of alkyl phenols and ~elated aromatic eotnPQunds B:lld methods for preparing 
··' ·, 

20 same are given iii U.S. Patent 4,740,321 to Davis et al. This patent is hereby incorporated 

herein by reference. .. . . 

U.S. Patents 2,933,520 (Bader) and 3,954~8.os (Elliott et al) descnoe procedures 
. : . ·:·-:·-;. 

for preparing the reaction product of a phenol an4:·'$JYoxylic acid. These patents are 

expressly ref~ to herein for relevant disclosures't~a,tins to preparative procedures and 

25 methods containe4 therein. 
·, .. ·'". ~ 

The intennediate pro.duct obuuned frorti th~, feaction of the foregoing hydroxy 
' .. ·.· ... 

aromatic compounds and carboxylic acl4s is thet) ~~ed with a metal containing reactant 

to form a salt. Sµitable metal-.containing reactants :~telieen enumerated hereinabove. 
~ • ' • :. "< 
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The above•examples are intended to be.Jll~tive of suitable reactants and are 

not intended, and;~µld not be viewed· as, ~ exhau~Ve listing thereof 

The carbo~late salt is funned by reactio1,1 of the metal containing reactant with 

the glyoxylic acid:depvaiive. The preparation oftq~ salts is described in U.S. Patent 
. ·. ~--,· .. ,· 

5 5,356,546. 

The Zinc,~s are effective as antiwear agents at a level from .01 % to about 10% 

by weight ofthe ~:grease composition. The preferred amount of the antiwear zinc salt 

additive is from about0.25% to about 1 % . 
. '· 

Preparation of Gtei)Ses 
.·.·'. ..... 

10 The methods of preparing urea grease thickeners are well known to those 
·.::- :, 

skilled in the art. <:in a typical preparation, grease compositions may be prepared 

starting with a b'8~:(>il of lubricating viscosity and the reactants needed to form an 
.· . .,.· 

urea thickener. For, example, mixture of an antine and the oil is warmed, and . the 

appropriate isocy~te or mixture of isocyanates ~dded. Optionally, the isocyanate 

15 may be added as <a.n oil solution. The r~ction between the amines and the 

isocyanates proce~4s: rather rapidly and generates some heat which is controlled by 

how much heat is'::applied to the kettle and the rate of addition of isocyanate. 

Generally, the ~lbn between the amines and, the isocyanates is conducted at ·a 
...... . ·. ·.:<·~ . 
temperature betwee~ about 30 and 70° C. After the urea thi.~kener is formed, a small 

. . . 
20 amount of water :i~ a,dded, and the grease is coolced at a temperature up to about 

;• 

210° C. The water reacts with any residual diis~cjanate. The grease is then cooled, 

and other desirable'·a~ditives may be added along with further base oil, if desired. The 
. . . . . 

grease is then miU¢ci·u~ing .an appropriate grease,: mill.to produce the final product. If 

desired, further ·a~di1lves may be added by re))_e~ting the grC*1Se and remilling to 

25 incorporate thes~· further additives. Variations o~ this basic process for the formation 

ofurea-thickenedgr~ases will be readily apparen~ t~.those skilled in the art. 

Method ofLubri~don 
The grease~(Qfthe present invention may be~ used as lubricants to lubricate 

metal objects which are: in motion relative to one another. In the practice of this method, 
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the grease .of the present invention is placed :~~~ the metal objects and provides 

lubrication and thereby reducing the :fiiction ~:the metal surfaces as they move with 

respect to each other. The Lubricant action is pf9~#ed by the oil oflubricating viscosity. 

The zinc salts descnl>ed abov~ further reduce Uie · A"iction between the metal surtaces. 
s The urea-thickener ~es to thicken the entjre cxm.ll>~sition so that it remains between the 

metal surfaces rather~ flowing out. The amoµrtf gfgrease to be used in this method is 
:.-,. 

detennined by the geometry of the metal ~s,.:~·~ lubricated. Thus, for exampl~ if 

the grease is to be used in an automotive roller b~ assembly, the avaliable space in the 

bearing assembly is packed with grease. 

10 All patents referred to herein are expr~sJY incorporated by reference for their 

relevant disclo~res. 

The following specific illustrative ExamJ>1~ describe the· preparation of the 
.".::=·: 

compounds ofFormQ)a (I) useful in the compositjp~ofthis invention. In the following 

examples, as well as in,_ the claims and in the sp~a.i:tion of this application, parts are 
. ·,·· .. ,". 

15 parts by weight, the temperature is qegrees Celsius ~d the pressµre is atmospheric, unless 

otherwise indicated. 
; . 

As will be readUy apparent to those skilled. in,· the art, variations of each of the 
........... :· 

illustrated reactants and combinations of reactantstarid·90nditions may be used. 
. .., ... 

EXAMPLES·. ,, 

20 ExampleA 

25 

,,: 

Preparation of Zinc Salicylate > ; , . 

800 par.ts of dii_u~nt oil were added to a:r~ctor. 180.8 parts of zinc chloride 

were added with stirring:; 200 part$ of water ~~ act(led. The mixture was warmed 

to a temperature of 90 - 93°C ov~ one hour. ,ij_ooO' :parts of the sodium salt of an 

alkylsalicylate (containing xylene 65. to 75% s~~~· alkyl salicylate),' in which the 

alkyl group contains between 14 au.d 18 carbon~'.·w~ .. added at a temperature of 91-

960 C. The batch was held for 2 hours at this teinperature. The batch was heated to 

154-160°, for a period of 6 hours, while nitroge~·w~ bubbled through the batch to 

remove aqueous and organic materials. Finally ,~lt+;~atch was vacuum-stripped at a 
-.-;: . 
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temperature of 154~ 160° C and a pressure of ~9: D,lillim~ers ofmercury. The product 

was filtered and ·•tit~ .filter flushed using app~omnately 577 parts of diluent oil. 
. . : . .· 

Slightly more od~s'dilµent oil may be used to ~just the product to the desired final 

concentration. Th~:fµialwater content was les~)han 0.30%. The product contained 
. . . 

s 30% of the zinc s~icylate, and 70% diluent oil .. ,·· 

EXAMPLE 1 

A polyurea: ~e was prepared by reacting 4,4'-methylene biphenyl 
'. ·' 

diisocyanate with .a.:~nunercial grade of tall .oil amine containing predominantly . ·.. . . : ~ . . . . . 

palmityl amine, st~l amine, and oleyl amine .. •The amine and the isocyanate were 
. . 

10 reacted in the bas~(;()ilat a,pproximately 200°C. The thickened oil was mixed in a 
'·· ·.. -;: . 

grease mill, and tile. r~sulting thickened polyurea .8i'ease was set aside as a base stock 

for use in preparing -~e samples. 

Six greas~-.c:<?~pqsitions were prepared •.stMting with a base grease thickened 
. . 

with an urea thicken¢.r (results i:;hown in TABLE 1). The greases were subjected to 
···:. ··'' . :· ·. 

15 penetration tests and :dr~pping point tests. In ~44ition, they were subjected to the 
.··· '. .. . :· :· . . . 

four-ball wear test to:detennine a scar diameter,. a8 well as the coefficient of friction. :. ~ ·. ·> ·.· . . ;·:~. 

Samples 1 throug~ 5. are .not examples of the pr.esent invention, but instead were 

prepared with co~o,nly used grease additives. Samples 1-5 are presented for 

comparison purpos¢s. . SlU1lple 6 was prepared a~cording ~o the present invention. 
. . . . 

. . : 

20 Sample 1 consist~~r of the base grease mixed with 1 % of an additive formed by 

25 

reacting Ct4-18-a1c~itbis:.{vith P205 followed b~·~alting with alkyl C12-14 primary 
• ..... ,. .·. ·;::.::.,. 

amines. Sample .. ~ w:asf9rmed by adding to:~~ base grease 1% of an additive 
': ~·· ;·,. . . 

comprising 76.5~ i ~f 81) amine salt of ~idllophosphoric acid, 17.5% of 

dibutylphosphite, arid .6% ~~luent oil. Sample 3 W,as formed by adding to the base oil 

1% of an additive consisti~~ ofa calcium overbas~d-sulfonate (TBN = J7S) and 50% 

diluent oil. Sampl~ 4 w~ t~rmed by aqding to th~,b!lSe gr~se 1 % of the additive of 

Sample 2 and I% of the additive of Sample 3. S~ple 5 was prepared by adding to 

the base 1% of an addltive containing 85% boqited soybean lecithin. and 15% oil. 

Sample 6 was prep8.fed::byadding to the base srea'.~e 1% of an additive, prepared in . .. . ·.::~- : .-:-:": . 
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Example A, consisting of 300/o of the neutral zi~~,salt of a Ct4-18 alkyl salicylic acid 

and 70% diluent oil. 

TABLEl 

Penetration 

Sample ID UNW 60X lOK 
._ 

Polyurea 299 301 306 

base grease 

Ex.ample 1 

1 315 310 321 

2 304 303 300 

3 309 308 319 

4 313 306 317 

5 315 312 311 

6 316 311 321 

UNW is the results for the unworked grease. 

:'Dropping 

Point 

oc 
... 

. 209 

206 

203 
.. 

209 
.. 

203 
·' 

208 
.·: ... 206 

. , 

60X is the results for each grease after 60 strokes~ 

IOK is the results after 10,000 strokes. 

EXAMPLE2 

Four-ball Wear 

ASTMD2266 

Scar, mm Coetr. of 

Friction 
.... 

.SS .0907 

.39 .0335 

.44 .0385 

.44 .0400 

.47 .0465 

.39 .. 0360 

.36 .0285 

Further grease samples were prepared by.'ae;tding zinc oleate as an antiwear 

agent to a commercial sample of a polyurea ·grease' base. The commercial grease base 

contained a polyurea thickener similar t~ that ~~pared in EXAMPLE 1. The base 

15 grease served as a control in the tests of'the gr~~;:· Grease sample 7 was prepared 

by adding 2 percent zinc oleate to the base grease~, Grease sample 8 was prepared by 

adding 1 percent zinc oleate to the base grease. Grease sample was pr~ared by 
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adding 0.5 percent zinc oleate to the base grease'. .. :J7bese samples were tested using 

the a four-ball wear test like that used for ·EXAMPLE 1. The four-ball wear test was 

used to detennine the coefficient of fri~on and th~, scar diameter. The results are 

shown in TABLE 2. Because the four-ball wear .t"sts were perfonned at different 

s tim~ the results are comparable to each other, ~ut:.i~ot to the results of EXAMPLE 

1. 

TABLE2 

lllf ~it~i&~J~i~~~~,,';;FI:~L:,,:~:::&:Ii~~£,~:~.j~~,;~Q!~1 
%WT 

··. 

.. 

Polyurea Base Grease 100% ·9s.% 99% 99.5% 

Zinc Oleate 2% 1% 0.5% 

ASTMD2266 
.. 

Four-ball Wear 

Hours I 1 I I 

Temp,F 167 167 . 167 167 

RPM 1200 1200.:i .. 1200 1200 
. . ~. . ' ·. 

Weight 40Kg 4p~g 40Kg 40Kg 

Avg. Coeff. ofFric. 0.076/0.0900 0.098/0.'091 · .. , :: .·· 0~06/0.062 0.057/0.058 
.. ,., 

Avg. Scar Diameter/mm 0.81/0.84 o.s11o;s4 .: 0.48/0.51 0.6/0.48 

..... 
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EXAMPLEl 

A zinc glyox:ylate (zinc salt Qf a bis ~ydroca,byl substituted hydroxyaryl) 

acetic acid) was prepared by reacting ~- Jll~~~~ .of din~nyl phenol with 1 mole of 
.,. ·'•":;- .. 

glyoxylic acid hydrate in the presence ·of eat;d~i~ qµ~tjties of methane sulphonic 

s acid (0.19% by weight). The mixture~ va~ini~tripp~ at 110 °C and 35 mm. Hg 

to remove water. The product was neutr~~&i '.\with:~otassium hydroxide. The 

10 

.. , . :. ': :· 

resulting potassium salt was reacted with ·a stQi,~hiom~c amount of zinc chloride to 

form the zinc glyoxylate. The product CQQtlli~· '.6,o % neutrat zinc glyoxylate, and 40 
·. ·,; ·.·.··;· 

% diluent oil. 

EXAMPLE4 

·A further,grease sample was prepared by ~4ding the zinc glyoxylate (zinc salt 

of the bis (hydrocarbyl substituted hydroxyaryl) ~tic acid) of EXAMPLE B as an 

antiwear agent to a commercial sample of a pol~rea grease base. The commercial 

15 grease base contained a polyurea thickener similar; to that prepared in EXAMPLE 1. 

The base grease served as a control in the tests c;f~e grease. Grease sample 10 was 

prepared by adding 0.67 percent of the zinc gJ:y.mcylate of EXAMPLE 3 (containing 

0.4 % zinc glyoxylate) to the base grease. The four-ball wear test was used to 

determine the coefficient of friction and the scar diameter. The results are shown in . . ·'·. . ·. . . 
I 

20 TABLE 3. Because the four-ball wear tests were performed at different times, the ... 
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results are comparable to each other, but not to the results ofEXAMPLE 1. 

TABLE3 

l~11J?~~~1~\~~''.f.\~1u1"'1\1r~i\~~;ti1~w.1stn~~;~M~~Jt;l:~T;~l\\~J;~~~;w~~f~l11~:~r}. 
.. ;:» Jhl~L, '""·~' ""''"'"''"'~"hJ,~ M,,;AL ... ,_.~i.;;,, ......... "•b"' ... · .. .< t .. ,h.''"''·"'"· ... ·.h.· 'b' ....... ''··'·""·'' < .. ....) 

. .-: .. -··· . ~.' 

%WT 

Poljurea Base Grease ·100'% 99.33 % 
-
Zinc Glyoxylate (Ex. 3) 0.67% 

ASTMD2266 

Four-ball Wear 
., . 

Hours l 1 

Temp,F 161 
-.~ ' .. _,,· 

167 

RPM 12Q(f .. 1200 

Weight 4(lKg ·40Kg 

Avg. Coeff. ofFriction 0.076/0.090(): 0.065 

Avg. Scar Diameter/min 0.81/0.84 . 0.48 
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CLAIMS 

;-,·. _ .. ·: 

THIS SHEET HAS BEEN 
REPLACED 

I. A grease composition comprisin$: ' 

(A) a major amount of an oil of,:tubtjcating viscosity, 

(B) a thickener selected from _the. group consisting of monoureas, 

diureas. triureas and polyureas, or mixtures there<:)~ ~d · 
.·:;·· .· 

(C) an oil-soluble neutral or -~v~rbased zinc salt of a carboxylic 
·:·:·. -:· 

acid selected from the group consisting of zinc S.a.lts'..of fatty a9ids, the zinc salts of 
:··:<:. :: .·: 

hydrocarbyl-substituted salicylic acids, and zinc glyo.)(Jlates, provided that if ( c) is the 

10 zinc salt ofa fatty acid, the fatty acid is not ricinoleic~d. 

2. A grease composition according t() claim I wper~ the oil-soluble 

zinc salt comprises an overbased zinc salt. 

3. A grease composition accor<Jing.~' claim ·l wherein the oil-soluble 

zinc salt comprises a zinc salt of a hydrocarbyl-substituted salicylic acid 

15 corresponding to the following formula: 

0 . 
II -
C---0 

2 

wherein R is a hy.drocarbyl group. 

4. A gre~e compo~tion according to' ~laim 3 wherein the oil-soluble 

zinc salt comprises ~ overb~sed .~c salt of a hydrocarbyl-substituted salicylic acid. 

20 5. A grease composj.tion aQcording t() ·.claim 3 wherein the R group 

contains between about 7 and about 40 carbon atoms. 

6. A grease compos,i~ion ~~ording to. :claim 3 wherein the R group 

contains between; about 7 and about 24 carbon atom~. 
: : . 

7. A grease composition according to . claim 3 wherein the R group 

25 contains between about 12 and about 18 carbon atom,s. -----·- --· ---·-----···---····--·· -··-·· 

Th~Uiiii1Hf 
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8. A.-~~e composition according tQ- c~':l,;,vh~ein the oil soluble 

zinc salt compris~ a~ ~c salt of a fatty acid. 

9. A. 8re8se composition according tq clau1(8 W,t.~ein the oil soluble 

zinc salt is selecled,_frc;>m group consisting Qf th~ zjnc s~ts.-of.caprylic acid, capric 
. . . . . . . : . 

5 acid, lauric acid, i{iyJ'i$tic.~cid, palmitic acid, stea.ri¢-acid, ol~c acid, al)d linoleic acid. 

10. A we~e composition according to claim 8 w.h~ein the oil soluble 
:: : ·:·:. 

zinc salt is the zinc Silt.of oleic acid. 

11. A gr~e composition according- t() claim IQ -wherein the oil soluble 

zinc salt is an overb~Sed zinc salt of oleic acid. 

10 12. A srease. composition according-to claim J · w}1erein the oil soluble 

zinc salt comprisesa.·~-'~Jic •. glyoxylate of the followii)g f9nnula: 

R OH ' .. -

r " - H-C--C-0'" 

i 
R" 'OH 

2 

15 wherein Ar is an ai-d~tic group containing 1 to 3 aromatic rings, R is one or more 

hydrocarbyl group_s:c<>hwnhis from about 4 to about 150 c~bon atoms provided that 

the number of R Sr~~ps shall not exceed the available valences on the aromatic 

20 

25 

group. 13. A ~,~lion iu:c:ording ~·claim 12 wherein R contains 

about 4 to about IOO''ciifbon,atoms. . .. ·' .. 

14. A gr¢~~ .composition according to ;clai~ 12 wherein R contains about 
...... ;, 

4 to about so carbon ~toros. 

15. Agre~~ oomposition acc~rding to claim 12 wherein R contains about 

4 to about 24 carbon atoms . 
. . . ~ 

16. A gre~e-.c~mposition according to claim 12 wherein R contains about 

7 to about 100 carbori-~toms •. ---



------····----

:·: ,. '·. -29- ·:,.·· 
17. ~.· gr~e composition accotdmg'.tq ~Jaim 12 wherein R contains about 

7 to about 50 carbori atoms 

18. A gr~e: composition according t~: claim 12 wherein R contains about 

7 to about 24 airbon atOms. 
s 19. ~gr~ composition according::to claim 12 wherein R contains 

.· . . . 

about 12 to abo~t 18 ·~ons atoms. 

20. i\:gre~ecomposition accordin~:;:,to claim· 1 wherein the thickener 

comprises a monour~. ·' 

21. J\ :. grease ·.composition accordip.g. _ to claim 1 wherein the thickener 

10 comprises a diurea~: > ; . . . 
22. A:~: :composition according to claim 1 wherein the thickener 

comprises a triurea .... :· .. · 

23. A· grease. composition according·. ~o claim 1 wherein the thickener 

comprises a polyuri;m., 

IS 24. A method: :of lubricating metal su~s which move with respect to 

each other which colriprlses placing b~een s~(I metal surfaces an appropriate 

quantity of a ~¢~se<. ~tnposition comprisµig of a major amount of an oil of 

lubricating viscosify, a ~¢kener selected from the group consisting of monoureas, 

diureas, triureas ~d'. p()Ijtlreas, or mixtures thei~ot: and 8:11 oil-soluble neutral or 
:-.· .·.:;-·. '; t 

20 overbased zinc salt ofa: carboxylic acid selected ~9m the group consisting of zinc 

salts of fatty ll;cids, :the iiiic salts of hydrocarbyl~substituted salicylic acids, and zinc 
:.=.. _.·, 

glyoxylates. . . 

25. A meth~d· ·according to Clai111 24;:· wherein C is the zinc salt of 
'·. ' 

ricinoleic acid. 

....... 

·:· . . ·· 

/· 
.·.· 

THJS SHEET HAS BEEN 
REPLACED 


