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;TITLE PCLYUREA THICKENED GREASE COVPCSI TION This invention relates to a
ur ea- t hi ckened - ase conposition. Mre particularly, it relates to a
ur ea- thlckened* ;ease conposi tion containing oil-soluble 5 zinc
car boxy} at es. KGROUND OF THE | NVENTI ON Grease conpositi ons}pblswe@b‘gen
known for a lon ime. Classically, greases have contained an oqh 633
| ubricating vi -ty and a thickening agent. Thi ckening agents 5 f?en
been soaps, sl s the netallic salts of fatty acids. Cal cium soaps, 10

as grease- thlck_” ng agents, have a |ong hi story. Mre recgptly, conpl ex
greases haveTDPEER GMMEA-WHGBENEBGRBASEWMON sdlt of a |long
chain acid, suc 5 stearic acid, and a salt a short chain acid, such as

acetic aci dto '.: Hsai‘t"ﬁp%‘?ébﬁﬁlﬁ@sn@t & pr@-@&k?n@osﬁeasmmﬁﬁﬂpg t yYPEeal
a1 Coupgl, 5540\ e, S e i

Or ganophi % czhema@a’_ ]gtegl ays have been used as grease thi ckeners Mor e
recently, ureas ‘been used as_ rease th| ckeners The ureas are prepared
by reacting an: FROk =i NI

reacting a nono
reacting conmbin

nmonoi socyanahe@e cdhtﬁiﬁ@ﬁﬂ d‘xleé‘lchxbﬂéhtﬁg v:scﬁkn& Hﬂd? al mrekad ageﬁil I'Slﬁ@kéiﬁfg e, a
di ami ne and a nunoam ne. The. nonoamine is included in the reaction m xture

since it act 4gems h@frerﬁﬁmbéen spapp sighhas the metallicsalts of Bty acids; Calciwmseapsoni ng
too |ong mTh%s O%ghgsh&l ﬂ&n%tﬁgtopy Wi 26y Q&n&‘&ag&éa%& 2MA
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MA = Monoamine
DI = Diisocyanate
DA = Diamine -
.Addmves are frequently added to grease 1mprove various performance
30 propemes Among the properties which may Be tmproved through the use of

addmve '-are omdatlon stability, water resxstance rust protfection, corrosion




MA=:Nbroamine DI = Dii socyanate DA = Diamne Additives are frequently

* added to grease to inprove various performnce 30 properties. Among the
properties which may be inproved through the use of additives are oxidation
stabili-ty, water resistance, rust protection, corrosion - -2- protection,
antiwear, extreme pressure, adhesiveness, color, oil separation, |ow
tenperature flow, and high tenperature performance. Salicyl ates have been
used .i'h grease conpositions, sone times as part of a conplex grease, and
sonme tines as additives 5 Chi nese@ Patents 1052890 and 1052891, as

abstracted in grHR Pﬂgﬁfret BéhesivEias, Scolbl, GCGepkdation, low
92- 124047/ 16 and 92 24048/ 16 di sclose l'ubricating greases containin

t hi ckeni ng agetempwhtwhﬂowcamﬂh!gh nmmmﬁmmﬁ&cﬁmahmabmmusem?mm

salicylate. The saljcylate appears to be e unsub tituted s cylate and is
2210 Vo be pardieRsF COHPORu. SRR Gatsoht Derk G & Complex gfease, 8B kR 3

di scl oses a polyfifeg Orease containing the magnesi umsalts of unsaturated
fatty acids. The alkali metal, other alkaline earth netal and zinc salts of
rincinolei¢ acid we(tlunesesPatdnts n103289¢ candodD52891, dsusbsifadtedoin ithe dDerwent

oo Ut e Y b et ALk 406 95400 Sf' S frasrt,
disclose lubricating greases containing a thrckemng agent 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 polyurea grease containing the magnesium
salts of unsaturated fatty acids. The alkali metal, ‘'other alkaline earth metal and zinc
salts of rincinoleic acid were tested in the comppé_iﬁon, but did not impart the desired
rust resistance.

U.S. Patent 3,711,407 discloses a greé;’_e ‘composition containing an alkali
15 metal salt of hydroxybenzoic acid. The salt ie- oil insoluble and forms in small
particles evenly distributed throughout the compes'ition
U.S. Patent 3,846,314 discloses a polyurea grease composition containing an
alkaline earth aliphatic carboxylate, especially calcrum acetate.
U.S. Patent 3,846,315 discloses polyureq,.greases containing alkaline earth

20 metal 1-3 carbon monocarboxylates. | |

U.S. Patent 3,868,329 discloses a polyurea grease composition containing an
alkaline earth metal aliphatic monocarboxylate contammg from 1 to 3 carbon atoms.
Calcium acetate is preferred. The composition also. mcludes a Mannich base.

U.S. Patent 3,983,041 discloses a polyure_ grease which contains an alkaline

.25  earth carbonate or an alkaline earth lower carboxylate The alkaline earth salts serve
as rust inhibitors. |

U.S. Patent 5,246,605 discloses a polyurea grease containing antimony
dipentyldithiocarbamate. The antrmony salt provxdes extreme pressure and antiwear

properties to the grease.



5 metal salt of hydroxybenzoic acid. The salt is.oil insoluble and forms
in small particles evenly distributed throughout the conposition. U S

Pat ent 3, 846, 314 di scl oses a pol yurea grease conposition containing an

al kaline earth aliphatic carboxylate, especially calciumacetate. U S.
Pat.ent 3, 846, 315 di scl oses pol yurea greases containing al kaline earth 20
metal 1-3 carbon nonocarboxyl ates. U. S. Patent 3,868,329 discloses a

pol yurea grease conposition containing an alkaline earth netal aliphatic
monocar boxyl ate containing from1l to 3 caghon atons. Calcium acetate is

preferred. The CONROSI pliOft £9100d3 HidIES a éXEé‘ UrfifbsRbiGwhith comprives 3base
ot%}ur’ea g |gﬁ coﬁé al I'ne gg

3,983,041 discloses ap rease \ ns an a earth

carbonate or didylakehickesers ardaltiun® salicylay fnky Innigaesivih aalidylaté.i Theaalidyiatenl t s
serve as rust inhibitors., U S Patent 5 246,605 djscloses a polyur _eah&rease
contai ni ng antaydhsnewttabbit are preferably overbased allul saliclatesy rhecalofum saicy

e B e Y R AT BRI oRIER PG hE g o SARCcounterils Tevleiog. ™

4,719, 023 di scl'bses a grease conposition rrses a a

thickener, sa GRdfoppingvintyuset by deadditiontane caieiam!sakioplaté. cThel thickemdrimayl at es
may be neutral but are preferably overbased al kyl ;salicylates. The calcium
sal i cyl at e i nhecybstitytad yreg;thoweyers the arg,ferr&ﬁdhlﬁé@mamg isan alkalj gty acid
counteracts tral(ﬁ Igecrease 5 i n droppi ng point caused by the addition of
the cal ci um saPf 'yl ate. The thickener may

U.S. Patent 4,828,733 discloses greases containing the cuprous salt of 4-
hydroxybenzoic acid (salicylic acid is 2-hydroxybenzoic acid). The salts are primarily
10  antioxidants. However, friction-reducing and wear protection are also disclosed.
U.S. Patent 4,929,369 discloses a grease which may be thickened with
polyurea and which includes a monovalent salt of a carboxylic acid in which the -
COOH group is attached to a ring atom of a fused ring system.
U.S. Patent 5,011,617 discloses a polyux_féa.-thickened grease and an alkaline
15  earth salt of a 1-3 carbon aliphaﬁc monocarboxylate.
U.S. Patent 5,084,193 discloses a polyurea grease which contains in addition
a simple or complex calcium soap as a further thlckener
U.S. Patent 5,207,935 discloses a polyurea grease containing a calcium,
barium, magnesium or zinc salt of an alkylsuccinic acid, such as dodecenylsuccinic
20  acid in combination with a sulfonate. The succinic salt acts 2s a rust inhibitor and

texture improver.

. hickened with lithium and sodium

soaps which include a wide variety of anti-statiq__;.géénts including magnesium oleate,

Japanese Patent 3035091 discloses greas

| copper oleate and chromium alkylsalicylate. .
25 Japanese Patent 57212297 discloses a hthlum grease which includes alkaline

earth salicylates.
British Patent 2,215,346 discloses greast rﬁfaositions thickened with lithium

soap, lithium borate, lithium hydroxy-benzoate ar polyol. The lithium hydroxy-



Be a substituted urea; however, the preferred thickening agent is an al kal
fatty acid soap. U S. Patent 4,828, 733 discl oses .greases containing the
cuprous-salt of 4- hydroxybenzoic acid (salicylic acid is 2-hydroxybenzoic
acid). The salts are primarily 10 antioxidants. However, friction-reducing
and wear protection are also disclosed. U S. Patent 4,929, 369 discloses a
grease which nmay be thickened with pol yurea and which includes a nonoval ent
salt of a carboxylic acid in which the - COOH group is attached to a ring
atomof a fused ring system U.S. Patent_5m011,617 di scl oses a
pol yurea-thic gﬁﬁp [ . A on
aliphatic nnn§§§§%§%§?§@§‘ﬁ%% %kﬁ agﬁgéiwfﬁi |sc égggég Hﬁpéﬁgggg
grease which mmbhdeswraﬂsilchlamacld SI mpl e or conpl ex cal cium soap as a
further thickener. U. S Patent 5.2 935 [ scloses a pol yurea greag@ﬁh
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acid, such as; ‘Q‘??ﬁ nbl nation with a sul fonate.
The succinic sa s as a&ffﬁteés@cogﬂ%é@gr&and texture inprover. Japanese
Pat ent 3035091 di scEPoslhtem_:r £515825 tdischdsesical ovintifudust processafor snshvfcnaingps

whi ch incl ude de variety of .anti-stati¢ agents | ncl| udi ng ghesi um
ol eat e, copperhﬁtﬂcé%%g@ﬂifsdh Pevsh e Ahigkenee 1s 2 joap: and vasious complrm’ya Fese

Pat ent 572122 i ch includes al kaline eart h
salicyl ates. gltflissa%,@ %ﬁn%hé}hgfgi ﬂ%?gé 0Ses grease conpositions
t hi ckened with lit lEmnPaemp 566|326 tdisclmesatts pblytxfeaurgrémdrwmr haolybddngemand a

pol yol . The lithium hydr
dxalkyldithxophosphates and ashless dxtluophosphates as additives.

10 Soviet Patent SU 924089 discloses a grease containing a high ash calcium
alkylsalicylate. The. calcium alkylsalicylate prevents.stratxﬁcatxon.
U.S. Patent 2,933,520 to Bader relates to cémpounds represented by the formula:
Ry
S Ho-Ar—-c::——Ar—l—-OH
R
COOH
in which R; may be hydrocarbon, halogen, such a chlorine or the like, and R, is
15  hydrocarbon, e.g., alkylene, other than methylene, contammg at least two carbon atoms
such as ethyl, propyl, butyl, thh either normal, or'-é__fanched ¢hains and containing, for
example, up to 10, 12 or even more carbon atoms. -'-'The Ar groups are aromatic rings.
They may be unsubstituted, but one or both thereof can contain substitutents such as alkyl
(methyl, ethyl, propyl, butyl, isopropyl, isobutyl), halgen, (chlorine, bromine), nitro, sulfo
20 and others. The nature of each of these groups aﬂ‘ectmg properties such as boiling point,
solubility, toxicity, and bactericidal, fungicidal,: insecticidal and like properties.




-%4- benzoate is either the lithiumsalt of a hydroxy-benzoic acid or the
lithiumsalt of a |ow al cohol ester of such an acid. EP Patent 84, 910

di scl oses a |ithium conplex grease conposition which includes Iithium
salicylate as a conpl exing agent. 5 EP Pat ent 151, 825 di scl oses a
conti nuous process for manufacturing |ubricating greases in which the

t hi ckener is a soap and various conpl exing agents, such as acetic and
salicylic acid, nmay be added. EP Patent 566, 326 discloses a pol yurea
grease with nnlybdenun1dia|kyldithiophospyates and ashl ess

di t hi ophosphates a scl oses
a greage cgnt ai ni nZUé%dﬁ \égl?ﬁ ﬂf%??ﬁi%ﬁ%%ﬁa@@%éﬁ%@

al kyl salicylate prevents stratification. S. ‘Patent 2,933,520 to Bader
relates to conpounds represented by the fo lTTuI__a: [err] in which R err] may
be hydrocarbon, hal ogen, such a chHO+Ae—df—Are—Otke, and Rlerr] is 15
hydr ocarbon, e.g., al kylene, other than hyl ene, containing at |east two
carbon atons such as ethyl, propyl, butyl, Mth ei ther normal, or branched
chai ns -and containing, for exanple, up to(‘mQMZ or even nore carbon atons.
The Ar groups are aromatic rings. They nmay be unsubstituted, but one or
both thereof can contain substitutents such as al kyl (net hyI, et hyl,

DrOPYL DU AR o b caBhEET o UBH %6 BSR4
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The salts are said to be adapted to retard or prevent the growth of biological organisms,
particularly molds and mildews.
| U.S. Patent 5,356,546 relates to metal salts of the general formula:
AYMt @
10  wherein M represents one or more metal ions, y is the total valence of all M, and A
represents one Or more. anion containihg groups having a total of about y individual

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

Ry
Ry
Ran, [ l 9
JAr Gt C C—0"
2 T
) : R3 X
Zc—-—z?r—-Tt
Rm

15  wherein T is an organic group selected from a group of structures, tis 0 or 1, R is an
alkyl, alkenyl or aryl group containing at 1east80m‘bon atoms, R;, Ry, and R; are
independently H or a hydrocarbyl gi'oup, mis an integer from 1 to 10, ¢ is an integer such
that the sum of m, ¢ and t does not exceed the valenoe capacity of Ar, and Z is OH, OR,
or O". The salts find utility in lubricants and fuels composmons




“5- U.S. Patent 3,133,944 to Christensen teaches heavy netal salts
represented by: [err] wherein the R err] is an alkyl of 1-4 carbons, R err]
is an al kyl ene of 2-6 carbons and Ar is an 5 aromatic group which may be
substituted with one or nore nmethyl groups and others. The salts are said
to be adapted to retard or prevent the grow h of biol ogical organisns,
particularly nolds and mldews. U S. Patent 5, 356,546 relates to netal
salts of the general formula: Alerr] Merr] () 10 wherein M
represents one or nore netal ions, y is tpge total valence of all M and A
represents one or nore anion containing groups having a total of about vy

I ndi vi dual anionic noieties and each anion containing group is a group of

the formula: [err] 15  wher eiggMMAR P ORTHETNVENPION sel ected from a group

of structures, t is 0 or 1, Ris an al Ryl al'’kenyl or aryl group cont ai ni ng
at |least 8 car bon & gres$e mmpos]t;onmmnpr}smgaradmmpe amoust of amdapedhwbricatingH or
a hydrocar byl E} iFan I nt e m1lto 10,. c iS,an in eé such

that the sum T 2 HPEPNT EECIT %‘?C ETPHR <P '%Wge%&}?&e}wg UiEAS, and

Zis OH R eEr'itlre&'r anid potjtes ot %nithﬂ!ﬂ tHérbbi‘ fadd hﬁ‘ ol iohibf Rduiral Bf oveyBhsed

conposi tions.
zinc salt of a carboxylic acid selected from the group cons:stmg of zinc salts of fatty

acids, the zinc salts of hydrocarbyl-substlmted salicylic acids, and zinc glyoxylates is

disclosed.
DETAILED DESCRIPTION OF THE INVENTION
10 Surprisingly, it has been found that the.'.o_il-soluble zinc carboxylates act as

antiwear additives in urea-thickened greases. The preferred oil-soluble zinc

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

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

substituted phenols, herein referred to as zinc glyoxylates. The term zinc glyoxylates
15 is used describe the zinc salts of the bis (hydrocarbyl substituted hydroxyaryl) acetic
' acids produced in the reaction between the glyoxylic acid and a phenol.

As will be set forth more fully below, thé zinc carboxylates are neutral, to
moderately overbased, and the urea greases may be thickened monourea, diurea,
triurea, or polyurea thickeners. Moderately over based .means a conversion of

20 between 100 and 200.

The term “hydrocarby!l” is used herein to include:

(1)  hydrocarbyl groups, that is, aliphatic (é..g., alkyl or alkenyl), alicyclic
(e.g., cycloalkyl, cycloalkenyl), aromatic, ahphatxc-and alicyclic-substituted aromatic
groups and the like as well as cyclic groups wherem the ring is completed through

25  another portion of the molecule (that is, any two iﬁaicated groups may together form
an alicyclic group); '

(2)  substituted hydrocarbyl groups, thatls, those groups containing non-
hydrocarbon groups which, in the context of this mventxon, do not alter the predom-
inantly hydrocarbyl nature of the hydrocarbyl group; those skilled in the art will be



-B- SUMMARY OF THE | NVENTI ON A grease conposition conprising: a major
anmount of an oil of lubricating viscosity; a thickener selected fromthe
group consi sting of nonoureas, diureas, 5 triureas and pol yureas, or

m xtures thereof, and an oil soluble neutral or overbased zinc salt of a
carboxylic acid selected fromthe group consisting of zinc salts of fatty
acids, the zinc salts of hydrocarbyl-substituted salicylic acids, and zinc
gl yoxyl ates is disclosed. DETAILED DESCRI PTI ON-OF THE | NVENTI ON 10
Surprisingly, it has been found that the .orl-soluble zinc carboxyl ates act
as antiwear addydrd Y Suddl bR ehithALLBENI GRTRFRE ethddSxpl BAECTE £ chlbls &8 UD! ©
zi nc car boxyl git%edé‘égre twsgsﬁfgﬁho@'gs?atty acl ds;- ‘tﬁhe’ sarts o! £ chloro

hydr ocar byl - s uhire), alkexlylsmeicaptb alkyimertmptoanifirol hitrosa,| sulfoxyf, etdte reacti on
product of glyoxylig, acid and hydrocarbyl substit t;&i enpl s, herein
referred to as zi nc‘gbl yc}ﬁtr‘?rat%'gﬁpsr aly rﬂr‘Z‘FH?cW&"yo lgt ngSP"eBgmH'éﬁ%V
descri be the =z ' E&f@é fi )
acetic acids Eﬁljggauc%gdgi ?%ﬁéﬁée%é@g?? ef)n' e’?%gglﬁyhvg gi ;@@*ﬁ??‘ﬁ%ﬂﬁﬁgﬁﬁf’%ﬂ
phenol . As 5w |ih alringottchéinotlierwise eofnpbsed of ehrbion atones. ZSuitable betepoatdms edll be e

neutral, to noderately overbased, and the urea:greases ngy be thickened
monour ea, di urdPRarent to thpseof skill ip she 7t and inslude.diE £xa ﬁm&’ﬂ%&, OKYEeHy BitrogeR o g

nmeans a convergj ng.. o1 <hydrocarbyl " is
used herein toﬁ{d%@flﬁ%;&%&t{;ﬁt@% W&i@%ﬁ@f ﬂ'éor?pg'g%’ﬁﬁ%?rylmgtéﬁal i phatic (e.qg.,
al kyl or al kenyl ), Inlgengral, no njarethan abgot thedelndnhydrgcdrbai gronps or heteroammsc,

- aliphatic-and al,i clygl I.c-substituted aropmtic q%;bu s and the ]ike as well as
cyclic groups ¥NeprEferably, go morg ©8%p PF .,-.IHquéﬁ each ten caroon atoms in a

10 hydrocarbyl group. Typically, there will be ﬁé__--_such groups or heteroatoms in a

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

The hydrocarbyl groups are preferably-'“ﬁ'ee from acetylenic unsaturation;
ethylenic unsaturation, when present, will generaily; 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 wxdelylmown to those of skill in the art and
generally include metal salts wherein the amount ofmetal present in them exceeds the
stoichiometric amount. Such salts are said to have ;_sgpversion levels in excess of 100 (i.e.,

20  they comprise more than 100% of the theoretlcalamount of metal needed to convert the
acid to its "normal" or "neutral" salt). Such salts are often said to have metal_ ratios in
excess of one (i.e., the ratio of équivalents of metal toequlvalents of organic acid present
in the salt is greater than that required to‘pr_ovide theormal or neutral salt which required
only a stoichiometric ratio of 1:1). They are- commonly referred to as overbased,

25 hyperbased or superbased salts. The- zihc salts useﬁxl in the present invention are

moderately overbased, that is, they have a conversion:between 100 and 200.



25 anot her portion of the nolecule (that is, any two indicated groups may
together forman alicyclic group); (2) substituted hydrocarbyl groups,
that is, those groups contai ning non- hydrocarbon groups which, in the
context of this invention, do not alter the predom inantly hydrocar byl
nature of the hydrocarbyl group; those skilled in the art will be -7-
awar e of such groups, exanples of which include ether, oxo, halo (e.g.,
chloro and fluoro), alkoxyl, nercapto, alkylmercapto, nitro, nitroso,

sul foxy, etc.; (3) hetero groups, that_gs, groups which, while having

redom nantly hydr e DAk A L b he j Sql: jon,
(F:)ont ain ot he?/ t%anﬁg%ﬁo&@ ﬁ%ﬁg&g&%%@%?&%t er %érgﬁ?grgpegg?éag@g*g
carbon atons. ~Sui tapl e hefer,oatons w |l _ be apparent t9 those of skil] .in
the art and i ﬁ%ﬁOLngge T‘l‘ﬁq “%9?& eguivalepits ﬂﬁt?‘e - -éht,?‘e Iﬂ"F‘gbﬁa ﬁ‘?]éfﬂjﬂ&flg‘mcal

substituents as pyridyl, furanyl, thiophenyl, -inidazolyl, etc. In general,
no nore than &@dvalentspEthe mostalyin the saltowhicly woulssba expieeted te sesulizn thenepaction
preferably no nore than one, will be present for each ten carbon atons in a

10  hydr ocar bgtwees ¢heporgdnipiacidltbibe dverbasedvarld! the dasicallgwedoting aerd compound
heteroatoms in a hydrocarbyl  group and it wll::therefore, be purely

hydrocar byl . aRrNghARG LR &mefsﬁiaﬁﬂmﬁf&ﬁétg@w}%lggy

unsat urati on; ni c unsaturation, en present, “w such

that there is.no_nore than.one.ethylenic |inkade present.for.eve .en
car bon ¢ o- car BB nenRel S 1S G F s enel S b cvfed iflene el tic B |
saturated and therefore contain no ethylenic -

greater than one. :

A URBAGREASE THICKENERS

eases used in the present invention are thickened with various

10  substituted ureas. he ureas are mono-, di-, tn- or polyureas. The mono-, di-, tri- or
polyurea componeft__,l_'t_'j;:;'o;'_f this invention is a water and oil insoluble organic compound

welght between about 375 and 3,400 and having at least one

having a molecul
ureido group and ﬁij_éferably between about 2 and 8 ureido groups. A ureido group

as referred to herein is defined as

L N
15 e /

A particularly prgfé@ polyurea compound has an average between 3 and 4 ureido
groups and has a_m@l’e‘éﬁlar weight between abmj_t-;&f\GQQ and 1200.

In one embdxment,the mono-, di-, tri- o

_ J'p'_'c'l)_lyurea compounds are prepared
20 by reacting the followmg components: 2 '
L A diisocyanate having the formula: | OCN-R-NCO wherein R is a
hydrocarbylene havmg from 2 to 30 carbons and ::éjl_’c_fgrably from 6 to 15 carbons and

more preferably 7 carbons.




Unsat uration. Overbased salts of organic adds are widely known to those of
skill in the art and generally include netal salts wherein the anount of
nmetal present in them exceeds the stoichionetric anmount. Such salts are
said to have conversion levels in excess of 100 (i.e., 20 they conprise
nore than 100% of the theoretical anobunt of netal needed to convert the
acid toits "normal" or "neutral" salt). Such salts are often said to have
nmetal ratios in excess of one (i.e., the ratio of equivalents of nmetal to
equi val ents of organic acid present in thesalt is greater than that
requited to pipvi oy hoGaitik Kin@h 1aistdr 2o ARibotlfd hivisithe fetndly 2
stoichionetric ratio of 1:1). ey are commonly referred to as overbased,
25 hyper based or superbaseﬁ%salts. he zingsalts useful in the present

i nvention are noderately ovegbased, t is, JtReyr havey ajconversi on between
100 and 200. 8 The tenyn $1qnﬁf L_¢Q}L4¢:'j Nsed NY-fHhe prior art and
herein to designate the rat§ o of 'tjhel total® chemiclal\ egdi ugl ents of the
metal in the overbased salt to theX*chenmical equ’valents of the netal in the
salt which would be expected to result in the reaction between the organic
acid to be overbased and the basically-reacting netal conpound 5

according to tdagr&gpown chem cal reactivity and stoichionetry of the two
reactants. Thus, in a normal or neutral salt the netal ratio is one, and in

an overbaséd salt tBucanddRodre the samei ar differentdype ofhydoeaarbybenes hayiag\fromEARE

TH CKENERS The, 01 eaces, Usede Bt BErP5 55510 o borS ook Hhord ol 8352 1o 4

carbons;
" Ry is selected from hydrogen or a C;-C, alkyl and preferably hydrogen;
xisan intégér from 0 to 4; |
10 yisOor 1; and

z is an integer equal to 0 wheny is 1 and -¢qual to 1 whenyis 0. .
OI. A -monofunctional compound selected .ﬁ'om the group consisting of
monoisocyanate having 1 to 30 carbons, bréfgr,ably from 10 to 24 carbons, a
monoamine having from 1 to 30 carbons prefe_rébly from 10 to 24 carbons, and

15  mixtures thereof. ';_ _

The reactiqn can be conducted by contacting the three reactants in a suitable
reaction vessel at a temperature between about 60to 320°F (16 to 169°C), preferably
from 100 to 300_°F (38 to 149°C) for a period. from 0.5 to 5 hours and preferably
from 1to 3 h_ours.-_";' The molar ratio of the readﬁﬁé#f;present usually varies from 0.1-2

20  moles of monoami_fr__xe or monoisocyanate and 0-_2_:-.:'_1_:1:_1_;ole's of polyamine for each mole
of diisocyanate. When the monoamine is employed, the molar quantities are
preferably (n + 1) moles of diisocyanate, (n) moles of diamine and 2 moles of
monoamine. When the monoisocyanate is e;rf;’b_lpyed, the molar 'quantities are
preferably (n) moles of diisocyanate, (n + 1) mes of diamine and 2 moles of

25 monoisocyanate.

w—



10 substituted ureas. The ureas are nono-, di-, trio or polyureas. The
mono-, di-, tri- or polyurea conponent of this invention is a water and oi
i nsol ubl e organi ¢ conpound havi ng a nol ecul ar. wei ght between about 375 and
3,400 and having at | east one ureido group and preferably between about 2
and 8 ureido groups. A urejdo group as referred to herein is defined as
[err] A particularly preferred pol yurea conpound has an average between 3
and 4 ureido groups and has a nol ecul ar wei ght between about 600 and 1200.
In one enbodi nent, the nmono-, di-, tri- or polyurea conpounds are prepared
20 by reacting the follow ng conponents: |. A diisocyanate having the
formula: OCN--R--NCO wherein Ris a jgdrocarbylene having from2 to 30
carbons and pref gratiodtafy P@féréd%naséomomn%am SPpSlydtes tmpinds hagar bons.
-9 11. A pol yam ne haV|n% a total of 2°to 40 carbons and having the
fornul a: [ estrjctwbedesined by the ollowmg:gegem]foandaa[ err] are the sanme or

di fferent type of hydrocarbyl enes having from 1 to 30 carbons_and
preferably from 2 d?lo carbonsﬂhnd nore prefiergply from 2 td%4 carbons; Ro

i s sel ect ed RarohiH r-b&'l—q-mNﬂ—B{s'ETNl'] NHdRpr-BHerGbHHREr ogen;

FORMULA 1
@ 18 2 ;
R3NH-—C—NH—-R5_NH!—--{-—C—NH—-R.;—-NH!—-C—__%NH——Rs—NH —NH—R;
-

FORMULA 2

0 - 0 - 0
S . 1
-Ra-—-NH-{—-8--‘NH-—R4—-NH—&-—-NH-—R5¢+NH C—NH—R;
- X S n

FORMULA 3
10  wherein:
nisan integer-ffbm 0to 4;

R; is the same: "idlﬂ'erent hydrocarbyl havmg from 1 to 30 carbon atoms,

preferably from 10 to 24 carbons;
Ry is the same-b dxﬁ'erem hydrocarbylene havmg from 2 to 30 carbon atoms,
15  preferably from 6 to 15 caibons and
Rs is the same; or dxﬁ‘erent hydrocarbylene havmg ﬁ'om 1 to 30 carbon atoms,
preferably from 2 to 10 caxbons .
The hydrocarbylene, as defined in R, and Rz 3
radical which may be@ i éombinations thereof, e.g.,

20 alkylarylene, aralkylent élkylcycloalkylene, cycloalky_arylene, etc., having its two
free valences on dnﬁ‘eren carbon atoms. |

é__, is a divalent hydrocarbon

monoamine and (n) mol__es__:__gf a diamine. (When n equa_l___s_.z_gro in the above Formula 1,




X is an integer fromO to 4; 10 y is Oor 1; and z is an integer
equal to O when y is 1 and equal to 1 when y is 0. III. A nonofuncti
conmpound sel ected from the group consisting of nonoi socyanate having 1
30 car bons,
30 carbons preferably from 10 to 24 carbons, and 15 m xtures thereof.
reaction can be conducted by contacting the three reactants in a suitable
reaction vessel at a tenperature between about 60 to 320[err]F (16 to
169[err] Q),

preferably from 10 to 24 carbons, a nonoam ne having from1l

preferably from 100 to 300[eryfF (38 to 149[err]C) for a pe
fromO0.5to 5
the reactants

monoi socyanat ¢n Béshula 2 ab®Veaire PrepRed by TeatRing ¢h) @

o i B Pl s B ol febing HiE il s

§ of'B diiscelyarfhitd WRA YARL)E-

When the nmonoami ne is enpl oyed, the molar quartities are pref erably n

nol es of diis
t he nonoi socy
nmol es of diis

tacdianige and twe mulesofamanoispeyarmtero(Whenot equnlzend i

AR R Hhork PRl B RipedtF oobls 3, GG Hovkry

nonoi socyapat ehe structur® prédetdd ih Foimiila 8 4bbos ﬁféﬁ‘é dred by r@icﬂﬂ?'(ﬂy moﬂrb 1oftar
i

or pol yurea conpounds has structures defined ‘by.

f or mul ae:

he foll om hg ‘gener al

[ er djisocyanate with (n) moles of a diamine and one mole of a monoisocyanate and one

10

15

20

25

mole of a monoamme {When n equals zero in. Formula 3, both the diisocyanate and
diamine are deleted.) '

In preparmg the above mono-, di-, tri- ot polyureas, the desired reactants
(diisocyanate, mg_ngg_s_ocyanate, diamine and :__r_p_:q_rf;o__a_mme) are admixed within a
suitable reaction vesselm the proper proportion,sf: 'ifhe reaction may proceed without
the presence of:a .-._-:__c_,é,galyst and is initiated by merely contacting the component
reactants under condttlons conducive for the: -rg_action. The reaction itself is
exothermic and, é____c.c"t_i_x;ding_ly, by initiating the reaction at room temperature, elevated
temperatures are obtamed However, external heatmg or cooling may be desirable.

: REACTANTS -

The mpnoamige or monoisocyanate used in the formulation of the mono-, di-,
tri- or polyurea wmform the terminal end groupé_. These terminal end groups will
have from 1 to 30 cafhon atoms, but are preferably from 5 to 28 carbons, and more
desirably from 6 to 25 j:_t_:-:a.lrbon atoms.

Illustrative" 6F'Various monoamines are pe’ﬁ ."'amine hexylamine, heptylamine,
octylamine, decylamme, dodecylamine t__ édecylamme hexadecylamine,
octadecylamine, _ e1cosylanune dodecenylanune hexadecenylamine,
octadecenylamine, : octadecadxenylanune abf__ '_.tylannne aniline, toluidene,

naphthylamine, cumylarmne, bornylamine, fenchylanune tertiary butyl aniline,

benzylamine, beta-phenethylanune etc. Partlcular _yffl'_preferred amines are prepared
from natural fats and oils or fatty acids obtained thereﬁ'om These starting materials
can be reacted w1th ammoma to give first armdes "'d then nitriles. The nitriles are

then reduced to ammes : conveniently by catalytic hydrogenatlon Exemplary. amines

onal
to
to
The

ri od

or

e \When



10 wherein: nis an integer fromO to 4; Rerr] is the sane or different
hydr ocar byl having from1l to 30 carbon atons, preferably from 10 to 24
carbons; Rerr] is the same or different hydrocarbyl ene having from2 to 30
carbon atons, 15 preferably from6 to 15 carbons; and R err] is the sane
or different hydrocarbyl ene having from1l to 30 carbon atons, preferably
from2 to 10 carbons. The hydrocarbylene, as defined in Rerr] and R err]
above, is a dival ent hydrocarbon radical which may be aliphatic, alicyclic,
aromati c or conbinations thereof, e.g., 2@2-al kyl aryl ene, aral kyl ene,

al kyl cycl oal kykéaged Kyymbwwxaéma@ﬁ eflahﬁylddﬁﬂe | JafimityMining ScleplathinBCc ©S
on different carbon atons.: The nono-, ri=- or polyureas having the
structure pregetrosalinylamidey: nhncﬂey]ambe;vdlm}eaylpmﬂpar eldossearylemintej ngtc( n  +Thi)

mol es of diisocyanate w.,th two erIe of a noam ne and (n) noles of a

di ami ne. (Ve I@“Q%”WPW‘P‘H ormul a 1 11 the dianmine is

del eted.) Nono-, difysiafibe : gf‘ %nﬁiéééﬁﬁatgév afed ili lisdicy r%e@ilﬁéﬁ)%ﬁg in

Formula 2 above are prepar.ed by reacting (n) no of a |socyan e wWith
(n + 1) nobes doflegylishcyanate; atetﬂadeo;dxsnujaestepf hazadmybscmgu;am;atmenﬂmnate

equal s zero [ n t ove For rruI . the diis nate is del Mbno-,

G T o S e ereic,c. HIEIERRSBRIE (ARG
above are pr e@élggctpys&%g@é Bg (n) noles of a

The polyammes which form the internal hydrocarbon bridges between the

ureido groups usually contain from 2 to 40 carbons and preferably from 2 to 30

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

include dlammes:" "':'.such as ethylenediamine, propanediamine, butanediamine,

hexanediamine, _:.e___._z;sdodecanedianﬁne, octa__t__:edianﬁne, hexadecanediamine,
cyclohexanediamiﬂg-- cyclooctanediamine, phenylenediamine, tolylenediamine,
xylenediamine, dxamhne methane, dltoluldmemethane bis(aniline), bis(toluidine),
15  piperazine, etc., tnanunes such as aminoethyl piperazine, diethylene triamine,
dipropylene tnamme N-methyl-dlethylene triamine, etc., and higher polyamines such

as triethylene tetramme tetraethylene pentamine, pentaethylene hexamine, etc.
Represent_a‘_;l_\_(e examples of diisocyanates include hexanediisocyanate,

octadecanediisocyanate _ phenylenediisocyanate,

20 tolylenedusocyana_e, bxs(dlphenyhsocyanate), methylene bxs(phenyhsocyanate) etc.
Another preferred class of mono-, di-, tri- or polyurea compounds which may

be successfully employed in the practice of this mventlon include the following:




diisocyanate with {n) noles of a dianmi ne and one nole of a nonoi socyanate
and one nol e of a nonoam ne. (When n equals zero in Formula 3, both the

di i socyanate and di-am ne-are deleted.) In preparing the above mono-, di-
tri- or polyureas, thedesired reactants 10 (diisocyanate, non0|socyanate,
di am ne and nonoanlne) are adm xed within a suitable reaction vessel in the
proper proportions: The reaction nmay proceed w thout the presence of a
catal yst and is iniiti-ated-by nmerely contacting the conmponent reactants
under condltlons condUC|ve for the reacthgi "The reaction itself is

exot herm ¢ an ordlngly, by initiating the reaction at room

t enper at ur e, eva ied.15 tenperatures are obtained. However, externa
heating or cool ing: m‘a“s ahénte @ldfabtoes RE&CiﬁélbﬁiﬁeBhdnﬁmeaﬁdfbeamylene having
nonoi socyanat e_used- |n the. fornul atjon of the on -, tri- or polyurea

will form the fFemites cerhpngﬁtonwrefqnab@é‘rqr@mAapalbﬁes,amsip‘émmpnmtf rom
1 to 30 carbon h fromb5 to 28 carbons, and nore 20
desirably fromagfc?fg‘i%lg@(g ?@Bhergﬁg?‘fgb%ﬁw/ustratl ve of various nonoani nes are
pentyl am nes hexyl am ne, heptyl am ne, OTABI®RN ne, decylam ne,

dodecyl anmi ne, tetradécyl am ne, hexadecyl anine, octadecyl ami ne,

ei cosyl am ne, dodecony} am ne, hexadecenyl am ne, octadecenyl am ne,
oct adecadi enyl ami ne; : - abi etyI mne, aniline, toluidene, g5

napht hyl am ne, curryl am o i ne, fenchyl am ne, —r-e-rfia-r-y—butyl

ani l i ne, benzyl am ne,:"bet a phenet hylam ne etc. Particularly preferred
am nes are prepared” from natural fats and oils or fatty aci ds obtai ned
therefrom These starting mafgrials can be reacted with agnonia to give

first am des and then: mtﬁﬁ'ﬁfoﬁﬂ]e nitrites are then%_decgﬂ_ltoRsam nes,

conveniently by cat aI yt| C BAati on. Exenpl ary am

0=O

/\NRs |
\/ -

-O

o

10

In the Table Rs is the same or different hydrocarbylene having from 1 to 30

15 carbon atoms pr' "i'erably from 2 to 10 carbons Rg is the same or different
hydrocarbyl havmg from 1 to 30 carbon atoms, preferably from 10 to 24 carbons; R
is selected from the group consisting of arylene. radlcals of 6 to 16 carbon atoms and
alkylene groups of 2 to 30 carbon atoms, and Ry i 1s selected from the group consisting
of alkyl: radleals havmg from 10 to 30 carbon atoms and aryl radicals havmg from 6

20 tolé carbon atoms




-12- prepared by the nethod include stearylam ne, |aurylam ne,

pal m tyl am ne, ol eyl am ne, petroselinylamne, |inoleylamne,
| i nol enyl am ne, el eostearylam ne, etc. The unsaturated anmi nes are
particularly preferred. IH:ustrative of nonoisocyanates are

hexyl i socyanat e, decylisocyanate, 5 dodecyl i socyanat e,
tetradecyl i socyanate, hexadecylisocyanate, phenylisocyanate,

cycl ohexyl i socyanate, xyl-enei socyanate, cunenei socyanate,

abi etyl i socyanate, cyclooctylisocyanate, % The pol yam nes, which form

t he internal hydro Q‘%gé Mgf%%ﬁ%f%% ’&%ﬁhgﬁeﬁgﬂggﬁ%@@"% tai

from2 to 40 carbons
preferably frmgqsﬁﬁylgﬁr@@wenm Exenpl ary pol yam nes incl ude

di am nes such as ethylenedi'am ne, propanedi am ne, but anedi am ne,

hexanedi am ne, dodecanedi.ani ne oct anedi ani n hexadecanedi ani ne,
cycl ohexanedi ani ne, cycl ooct aneli =-NHyrfery =Y, ani ne,

t ol yl enedi am ne, xyl enedi am-ne, dianiline nmethane,mdit ol uidi nenet hane,

bi s(aniline), b| s(toluiding), 15 piperazine, etc., trianmnes, such as
am noet hyl pi g3 tebilens it umm@ndentmrgmmudwal lmvmgytsetwo fmeuvalenm,on
N-rrethyl dleth ene triani e tc nd h| am nes,, S 4
triethyl end téﬁ# ﬁ’i‘tﬁéfb"f‘é’ﬁ?‘ﬁ%?fﬁﬂ"gﬁéﬁﬁ‘&?f‘ﬁ p’g‘é’y %ﬁ%‘%@? n ne,
etc. Representrgfeig4d: €xanpl es of diisocyanates incl ude hexanedi i socyanat e,
decanedi i socyanat e, octadecanedllsocyanate phenyl enedi i socyanat e,
20 tolylenediisocyanate, b| S(dl phenyl i ggpgyanate), nethyl ene

bi s(phenyl i socyanate), etc:

The mono?*=':3-'di- tri- or polyurea compounds are prepared by blending the

several reactants____:_'__ogether in a suitable reaction vessel and heating them to a

10 temperature rangmg m 70°F to 400°F for a period sufficient to cause formation of

the compound, gexierally from 5 minutes to 1 hour., The reactants can be added all at

once of sequentlally :

Examples '-_ :gf_:_-sultable diisocyanates, monoisocyanates, monoamines and
polyamines are descnbed supra.

15 The mono_; d1- tri- or polyurea compounds are generally mixtures of

compounds having structures wherein n' varies from 0 to 4, or n' varies from 1 to 3,

existent within th‘é ease composition at the same time. For example, when a

monoamine, a dusocyanate and a diamine are concurrently present within the reaction

zone, as in the prep':""' ' ':on of mono-, di-, tn— or polyureas having the structure shown

20 in Formula 2, some the monoamine may react w1th both sides of the diisocyanate
to form a diurea. In,addltlon to the formulatton of dturea, simultaneous reactions can

be ocecurring to form the tri’, tetra,” penta’, he” octa’, etc,, ureas. Particularly

good results have: been reahzed when the polyurea compound has an average of four

ureido groups.

>



Anot her preferred class of nono-, di-, tri- or polyurea conpounds which nmay
be successfully enployed in the practice of this invention include the
follow ng: [err] 13 - wherein: n[err] is an integer of 0 to 8 R4 is the
sane or different hydrocarbylene having from2 to 30 carbon atons,
preferably from6 to 15 carbons; X and Y are nonoval ent radicals selected
from TABLE | below. 5 TABLE | [err] In

the Table, Rerr] is the same or different hydrocarbyl ene having from1l to
30 15 carbon atons, preferably from2 t01510 carbons; Rlerr] is the sanme or

diff hyd f o) 10
tl) Zéelrgzr; bo%erCRgr :%?ks%@eat’:lp%g rom etrgr%rﬁgéggﬁg mg o?l‘?ary?R y ra |mcal S

of 6 to 16 cacbmpositicrwilhbe:safficient be tigelenpthe base oil @o e eafidiaencyt shpreasend
Rlerr] is selected fromthe. ‘group consi sting of alkyl radicals having from

10 to 30 car bavhencompingd avith the alkalineearth metal sasbexylate.c Generally, the amgunfnf

at ors. 14%\0110- di,-tri- or polyurea will range from 1 to 15 weight percent and preferably
5 from2to7 welgl__l_t___-_percent of the final grease composition.

The polyuféas of the above formula aré-readily prepared by mixing diamines
and diisocyanates w1th monoisocyanates or monoanunes in the proper proportions to
form the desired polyurea The greases thickened with the polyureas are useful at
temperatures from about 100°F to 500°F. They are stable and remain oily after long

10 use, not becommg hard or brittle. The grease compositions thus formed are

extremely resistant: to emuls1ﬁcat10n in water.

B. ANTIWEAR ADDITIVES _
As set forth below the antiwear additives of the present invention are oil
15  soluble, neutral or overbased zinc carboxylates.
Zinc Hydrocarbyl sahgg ylate
The zinc hydrocarbyl salicylate may be symbolized by the following formula:

20 whereinRisa hydroéafbyl group containing ﬁom:-’about 7 to about 40 carbon atoms.
The R group may be any hydrocarbyl group; however alkyl groups containing from 7
to 40 carbon atoms are preferred.  Alkyl groups containing about 7 to about 24
carbon atoms are more preferred, and alkyl g_roups containing about 12 to about 18
carbon atoms are m_c_a.sf_t;-lprefe_r-red. The zinc salts may be ﬁeutral, and may be prepared

25  from neutral sodium jhy;ingcarbyl salicylates by metal exchange. In this method of



Tol yl ene pol yGrea-thi ckened greases, wherein at |east one R4, in the
followng formula, is tolylene are well known. [err] By tolylene it is
meant a di val ent organic radical having its two free valences on 5

di fferent carbon atons of  a nmethyl benzene noiety. For exanpl e,
"2,4-tolylene"” refers to: [err] The nono-, di-, tri- or polyurea conpounds
are prepared by bl ending .the several reactants together in a suitable
reaction vessel and heating themto a 10 tenperature ranging from70[err]F
to 400[err]F for a period sufficient to cagise formati on of the compound,
general |y frorgegoafy soint HEIate [ GedteRGAAN AnCAR, BRNIIIBE Mdrid! tPnCe
or sequenti al {B§§p Exwr‘rlpﬁﬁ fu s%?ﬁa% I | SoCyanat es, honoi socyanat es,
monoami nes an@wﬁhedmn'edmsaltddamnothedmsthod@f pidparation, an allEﬂemetahphenath -
tri- or polyur co ounds-are ral xtur.es of . cQ nds,, hayi
structures wh &8 Pioeys an Sl et hydromideqs ragied SRR e,
exi st ent ‘Mthgﬂ iSHnGVR b 55}1%&%? tol 200 ORVEsibh "WhenYhis SAR IVt e”
a nonoam ne di 1 socyanat e:-an e are'concurrently present wt

the reaction zwitlezingsaniovetbasedrinesalicyiateis produoedo-, di-, tri- or pol yur eas
~having the strycture zh n 20 in Formula 2, sone of the nonoam ne nmay
react with bot4d X ocyanatetoforma diurea. In addition to
the formul ation of Fat) y orm
e formilaty on of bl GRS avhRHEN G431 iy HEoRERE el

results have huilesolublell The dinchsalts oft sharpbhyain Myemdspwuﬂ dseatetic) pwp:ﬂcamem
four ureido rou S.
J utync are not suﬁiexently oil soluble to be usable in the compositions of the present

10 invention. The s_al_,t;\-:of fatty acids contalmng_§_ ‘or more carbon atoms provide the
required degree . of "bil solubility. Specific exainples of usable fatty acids include
caprylic acid (Cs) capnc acid (Cyo), lauric acid (Cn), myristic acid (C14), palmitic
acid (C16), stearic acxd (Cm) oleic acid (unsaturated Cis), ricinoleic acid (12 hydroxy
oleic acid) and lm_g_le_l__g acid (unsaturated Cys). quarhcular fatty acid is required in

15 the practice of the pr“e'sent invention. Any particilar fatty acid may be included or
execluded as des:red The zinc salts may be prepared by forming the sodium salt of
the carboxylic acxd and reacting that salt w1th zinc chloride. This replacement
reaction may be - conducted at a temperature between 100 and 200°C. Zinc
carboxylates may also be prepared by sapomﬁcatlon of fats using zinc oxide. Zinc

. 20  carboxylates may also be prepared by the reactlon of zinc ox1de with carboxylic acids.
The reaction is conducted_ at a moderately elevate" temperature to drive off the water

formed during the eactlon. The moderately.everbased zinc carboxylates may be
prepared by metho w" lmown to those skilled 'the art.




<15 - The amount of nono-, di-, tri- or polyurea conpound in-the final
grease conposition will be sufficient to thicken the base oil to the

consi stency of grease when conbined with the al kaline earth netal

carboxyl ate. Generally, "the amount of nmono-, di,-tri- or polyurea wll
range from1l to 15 weight percent and preferably 5 from2 to 7 wei ght
percent of the final grease composition. The polyureas of the above formula
are readily prepared by m xing diam nes and diisocyanates with

nonoi socyanates or nonoanmi nes in the pr opé'?-pr oportlons to formthe desired
~pol yurea. The greasHe zitvi glyoxylates wsdfidl in ke ineention are zinccalts ofithe reaction

t enperat ures fr ab ut 10 00[ er,r | E '._'"fT are stgble and remain
oily after Iorﬂj g %@cﬁﬂ‘iﬁ@&?&#’gﬁ ;" ghenol*hquesgagg salts
corrp05|t|ons t P;Ha SR Y resistant to enulsification in

wat er. B. m% WE@ set forth below, the antiwear additives
of the present invention are oil 15 soluble, neutral or overbased zinc
car boxyl ates. Zinc Hydrocar pyl sal i cyl ate The zflnc hydrocarbyl salicylate

may be synbolized by the foll owilkg § la: [err]] 20 wherein Ris a
hydrocar byl group containing fromabout Dto about 40 carbon atons. The R
group may be any hydrocar by group howev”ar al Ry R containing from?7

to 40 carbon atons are pref =erﬂ-—eH»@yl——qr,‘-eugs Qont al g about 7 to about
24
Ar
PR

2

wherein Ar is an aromatic group containing 1 to 3 aromatic rings, R is one or more
hydrocarbyl groups-containing from about 4 to af)but 150 carbon atoms provided that
the number of R groups shall not exceed the avaﬂable valences on the aromatic

10 group. It is readily apparent from the formula that the zinc salts are the zinc salts of
the bis (hydrocarbyl substituted hydroxyaryl) acege. acids produced in the reaction
between the glyoxylic acid and the phenol. The phenols used to prepare these salts
generally contain aromatic groups (Ar) having no substttuents except for the R groups.
However, for reasons of cost, and availability, etc., Arls normally a benzene nucleus.

15 Most preferably Arisa benzene nucleus substituted. by anR group in a position para to
the OH group.

Preferably each R is an aliphatic group contammg at least 4 and up to about 150

carbon atoms, frequently from about 4 to about 100 carbon atoms, preferably from about
4 to about 75 carbon atoms. In one embodiment, R_contams about 4 to about 50 carbon

20 atoms, and in another embodiment from about 4'__' o about 24 carbon atoms, R is
preferably alkyl or alkenyl, preferably substantially sémrated alkenyl. EachR may also
be an aliphatic groug;._contalmng about 7 to about 1 :;:;c_arbon atoms, or from about 7 to
about 100 carbon atoms, or from about 7 to about 75 .egtbon atoms, or from about 7 to
about 50 carbon atoms, or from about 7 te about

: :'_"earbon atoms, or from about 12 to
25  about 24 carbon atoms. ‘R is preferably alkyl or alkenyl, preferably substantially saturated
alkenyl. In one preferred embodiment, R contains at least 7 carbon atoms, often from 12



carbon atons are nore preferred, and al kyl groups containing about 12 to
about 18 carbon atons are nost preferred. The zinc salts may be neutral,
and may be prepared 25 from neutral sodi um hydrocarbyl salicylates by
met al exchange. In this method of -16- preparation, the sodium
salicylate is treatedwith a zinc salt, such as zinc chloride, to give the
desired zinc salt. In another nethod of preparation, an al kali netal
phenate along with an excess of an alkali netal hydroxide is treated with
carbon di oxi de. The product is an overbaggg.salicylate of up to 200

cali oyl ate i o BacRn® i’ diTnl eutl} sl pdhalTRIEFS0 Dh .

t he carboxyl atatems)often amayie ofﬁumrabmnmmtsalbdwuoobaryomrmmdthesehxbhdmm,The
zinc salts of short, cfain:fatty acid such as.. acetic, proprionic,and

butyric, are %W@ﬂﬂ?ﬁ%‘ﬂéﬁt‘??"‘&ﬁﬁo tams. singacfurtBerembodiment, & coptainsdtom ons

Ok bo ot oS08k ENERIP 2s KB SflnoutlRabl R o @ %BQ%.‘? cidbor >" ©

e r
~ exanpl es ofs usahe Forirkasommfdsst antavailabiliy Mephi, 6o dnbﬂ%ﬁtfshﬁztedqﬂi@ﬂéﬁ(mc' d

err |l auric acid err r st c ac d(Cerr almtic acid
gg[16) ])stear:JleGQQ)IQ‘@ég[_______]) enid @Ipd&gfmﬂate!j)qgrr]) Ir|C| InoI eic

o T o i
I nventi on. Anywillagdcr ithaarbosjlic)acids kol fommycaltdxila M%%c%)ﬂﬂé,'ﬂdﬂ@dﬁﬁnde,

desired. The zinc salts nay be prepared by forning the sodium sal't of the
car boxylic am@c‘am!’“ﬂé:eﬂ??l ng that salt wiith zinc chloride.. This

repl acemenf, The zinc glyoxylates (zinc salts of the bis (hydrocarbyl substituted hydroxyaryl)

acetic acids), whlch are usefull as antiwear agents in the greases of this invention, may be
readily prepared by reacting

. +-areactant of the formula

" R_-Ar-OH

15 whereinRis hydrocarbyl contammg about 4 to about 150 carbon atoms, m ranges from 1
to about 10, Aris a matic group containing 1 to 3 rings, and m does not exceed the
available valences o_, __Ar after allowing for at least one reaction site for the glyoxylic acid

toreact, |
O glyoxyhc acid shown below as the:hydrate -,
Ho_ 1
,—C—O0H

20

Water of hydra on as well as any water gene ed by the condensation reaction is
preferably removed dunng the course of the reaction
The reaction is-normally conducted in the pres
Particularly useful - bé;talysts are illustrated by methanesulfonic acid and para-
25  toluenesulfonic: acld The reaction is usually conducted: Wlth the removal of water.
Reactants (a) . and (b) are preferably present in a molar ratio of about 2:1;
however, useful products may be obtained by employmg an excess amount of either




reaction may be conducted at a tenperature between 100 and 200[err]C. Zinc
carboxyl ates nmay al so be prepared by saponification of fats using zinc

oxi de. Zinc 20 carboxyl ates may al so be prepared by the reaction of zinc
oxi de with carboxylic acids. The reaction is conducted at a noderately

el evated tenperature to drive off the water fornmed during the reaction. The
noder at el y over based zi nc carboxyl ates may be prepared by nethods well
known to those skilled in the art. Zinc Salts of the Reaction Product of

A yoxylic Acid and Hydrocarbyl Phenol's _1917- The zinc glyoxylates usefu

in the presen ed.c&ﬁfn ¥ t tyl owed

gl yoxylic amg an h%car%yﬁﬁdéﬁ%fs@q)z? 1 Eghg%gg %fabsgfem nc sa tsand
correspond tomelhlﬁmﬂﬂm/magbéobmbduheﬂeby llllisa'am\]e examples of feactants £a) mclmduatlc
group containing 1 to 3:.aronati e .or, nore hydrocar roups

containing fr msa{omh?sma aeabn’e S‘asftﬁﬁ%bsawmaaém er

of. groups shaly e 8 %1
group. It is riéag:(aw appgxﬂ ngtagf%?nh{ %glle&ornu a- ?ha%ﬁg (z)flar?g salts ar’g’the

zinc sal tssof cotpoimds. hglidhesiuve vises; tiesdromaticgaiolpsbesingahephenolivo O groapsls
produced in the reaction bet ween t he lg%ﬁioxyl i,c:acid and the phenol. The

phenol s used thaydrecfesle npgdysed maycmalaﬁdasca mcgrgater datail Ar
havi ng no subs}\t&%&ﬁ&s except for the R groups.. However, for reasons of
cost, and avail abi etc., Ar is normally a benzene nucl eus. 15 Most

preferably Ar is a Speﬁﬁemastruﬁvé exmmwmpmasbmnmﬁ e emtiloyied a8 réd0gant i on
hara 1o (a) hydrocarbon-substituted phenols such as .di-alkyl phenols, naphthol, 2,2'-
10  dihydroxybiphenyl, 4,4-dihydroxybiphenyl, 3-hydroxyanthracene, 1,2,10-anthracenetriol,
resorcinol, 2-t-butyl phenol, 4-t-butyl phenol, 2,6-di§1§buwl phenol, 2,4-di-t-butyl phenol,
octyl phenol, cresols, di;nonyl phenol, propylene tet;atner-subsﬁmted phenol, propylene
oligomer (Mw 300-800)-substituted phenol, . polybutene (number average Mw about
1000)-substituted phenol, substituted-naphthols correspondmg to the above exemplified
15  phenols, methylene-bis-phenol, bls-(4-hydroxyphenyl)-2 2-propane, and hydrocarbon-
substituted bis-phenols wherein the hydrocarbon substttuents have at least 4 carbon
atoms, for example butyl, pentyl, hexyl, octyl, dodecyl oleyl, polybutenyl.
The method of preparation of numerous alkyl phenols is well known. Dlustrative
examples of alkyl phenols and related aromatic oompounds and methods for preparing
20  same are given in U.S. Patent 4,740,321 to Davns et al “This patent is hereby incorporated
herein by reference. .
U.S. Patents 2,933,520 (Bader) and 3,954, 808\ _(E]hott et al) describe procedures
for preparing the reaction product of a phenol and giyoxyhc acid. These patents are

expressly referred to herein for relevant dxsclosures relatmg to preparative procedures and
25 methods contained therein. 5 j._ ’
The intermediate product obtained ﬁ'om th

ction of the foregoing hydroxy
aromatic compounds and carboxylic acids is then reacted with a metal containing reactant
to form a salt. Suitable metal-containing reactants have been enumerated hereinabove.




the OH group. Preferably each Ris an aliphatic group containing at |east 4
and up to about 150 carbon atons, frequently from about 4 to about 100
carbon atons, preferably fromabout 4 to about 75 carbon atons. |In one
enbodi ment, R contains about 4 to about 50 carbon 20 atons, and in

anot her enbodi nent from about 4 to about 24 carbon atons, R is preferably
al kyl or al kenyl, preferably substantially saturated al kenyl. Each R may

al so be an aliphatic group containing about 7 to about 150 carbon atons, or
from about 7 to about 100 :carbon atons, o fron1about 7 to about 75 carbon

50 tar bon at oo AR %‘%urp@%@%@e%%}g Jorgfive off SIS fdbatts aBg B
preferably al Mm&hdé&,ﬁﬂ%ﬁaabﬂiwaﬂd%taramkﬁ%mmm al kenyl . In one

preferred enbodi nent, R centains at |east 7 carbon atons, often from 12

- 18- to 18 car bonérhelmmm@ﬂtsrtbmaﬁdrww@wﬁﬂwm@dtmw

carbons. I s RRPSUR et AR In e RRdor of thf*fﬁ%‘*i?@%ﬁ%ﬁ@?%&%‘?t

atons. In g flgrjshe_r,mﬁerrbodl mant R contains from about 12 to about 24 carbon
atons and preferab from: about 12 to about 18 carbon 5 atons. For

reasons of cost an mmmmumm@mtsmmmmgm@wda%

o1 ons. ray Wl Pt e Sellafest (cheBbaR  ohe weue) guous oE BB B g2 ol

Wil react W t345ag 1 %ol ﬁg@g%@o%m%ar boxyl at es such as zinc oxi de

zi nc hydroxide, zinc carbonate, et

Preparation of Gre. gsg;s_
10 The me_th__c__g__ds___ of preparing urea grease thickeners are well known to those
skilled in the art, "I

n a typical preparation, grease compositions may be prepared
starting with a bas gil of lubricating viscosity and the reactants needed to form an

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

appropriate 1socyanate or mixture of isocyanates added. Optionally, the isocyanate
15 may be added _a's an oil solution. The reaction between the amines and the

isocyanates procee s rather rapidly and generates some heat which is controlled by

how much heat is’ apphed to the kettle and the rate of addition of isocyanate.

Generally, the reactlon between the amines and. the isocyanates is conducted at a
temperature between about 30 and 70° C. After the urea thrckener is formed, a small
20 amount of water 1s added and the grease is cooked at a temperature up to about
210° C. The water. reaets with any residual dnsocyanate The grease is then cooled,
and other desirable: addmves may be added along wrth further base oil, if desired. The
grease is then mrlled_usmg an appropriate grease mrll to produce the final product. If
desired, further- addrﬁves may be added by reheatmg the grease and remilling to
25  incorporate these: ﬁxrther additives. Variations on thls basic process for the formation
of urea-thickened greases will be readily apparent to those skilled in the art.
Method of Lubnca" _' n

The greases | of the present invention may be readi

used as lubricants to lubricate
metal objects whrch are in motion relative to one another In the practice of this method,




10 ’ The zinc glyoxyates (zinc salts of the bis(hydrocarbyl
substituted hydroxyaryl) acetic acids), which are useful as antiwear agents
in the greases of this invention, may be readily prepared by reacting (a)

a reactant of the fornula Rlerr]-Ar-OH 15 wherein R is hydrocar byl
cont ai ni ng about 4 to about 150 carbon atoms, mranges from1l to about 10,
Ar is an aronmdtic group containing 1 to 3 .rings, and m does not exceed the
avai | abl e val ences of Ar after allowing for at |east one reaction site for
the glyoxylic acid to react; (b) gl yoxyli aC|d shown bel ow as the hydrate

Eg;(r:][i\é\ﬁt :a; gf h dratgfntﬂga éﬁ $ Ps%/ﬂ : .:engilaltquql é he ﬁondegsatlon

reaction i s Nk W %ﬂm%nmmwaa% nfo%%mst
catalys S are |I

Particularly useful ustrat ed: by net hanesul fonfc acid and
para- 25 tol wpemméashlod\eacTthmantaetmmmpm ;_edlhguﬁnblo;lofhbdmmgmatn t he

renoval of water. n e Rre el:ab rese n nol ar
rati o of about EZT" &8‘( %rb?%a%p% %Wg‘? é‘ﬂ éH&"ﬁ?l ng
an excess am%bu%-tﬁbﬁéaarmesfoéﬁmtﬁ@ @@mﬂamlmrmwﬁme@ (b)
of 1:1, 2:1, 1:2, 3:1, etc. 'are contenplated and useful products may be
obt ai ned thereha}ﬂs&ﬁdcm‘aﬂm&mﬂmagpﬁte% _:'f_;____.___.,___graasetpd))eusubhuidsamethod1s
determined by the geometry of the metal surfacesto be lubricated. Thus, for example, if

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

bearing assembly is packed with grease.
10 All patents referred to herein are expressly mcorporated by reference for their
relevant disclosures, '
The following specific illustrative Exampl&s describe the preparation of the

compounds of Formula (I) useful in the compositi sof this invention. In the following

examples, as well as in the claims and in the spe ication of this application, parts are
15 parts by weight, the temperature is degrees Celsius. and the pressure is atmospheric, unless
otherwise indicated.
Aswnllbereadllyapparemtothoseslnlledmtheart,vanauons of each of the
illustrated reactants and combinations of reactants:an condltlons may be used.

20 Example A
Preparation of Zinc Sgl;gyl
800 parts of dﬂuent oil were added to a:reacter 1808 parts of zinc chloride

were added with stxmng 200 parts of water W added The mixture was warmed
to a temperature of 90 - 93°C over one hour. :00 parts of the sodium salt of an
25  alkylsalicylate (containing xylene 65 to 75% sodium-alkyl salicylate), in which the
alkyl group contains between 14 and 18 carbons, was-added at a temperature of 91-
96° C. The batch was hLeld for 2 hours at this temperature The batch was heated to
154-160°, for a period of 6 hours, while mtrogen was bubbled through the batch to

remove aqueous and organic materials. Finally £

atch was vacuum-stripped at a




hydr oxy aromatic conpounds such as phenols, both substituted and
unsubstituted within the constraints inposed on Ar herei nabove, and a
variety of aromatic hydroxy 5 conpounds. In all the above cases, the
aromati c groups bearing the phenolic -OH groups may be single ring, fused
ring or linked aromatic groups as described in greater detail hereinabove.
Specific illustrative exanpl es of conpounds which rmay be enpl oyed as
reactant (a) hydrocarbon-substituted phenols such as di-al kyl phenol s,
naphthol, 2,2'- 10 di hydr oxybi phenyl 4,22di hydr oxybi phenyl,

3- hydr oxyant hrtaﬁﬁa@méoelsl@tsm@w&m&sm&bfwm&em‘fm&dmybtrha rdd0eno!
4-t-butyl phenol; 6-di -t-butyl phenol, 2,4-di-t-butyl phenol octyl
phenol , cresolwas ﬁ]ternd)rayld qhheﬁit;r ﬂqsheﬂ)ykmgeappmmmb s'libsvarts Lnfedlluptwsndl

propyl ene ol i Mv 300- 8 stijute u

average Mv ab%’g&gﬁbgﬁf P‘ﬁﬁ’é opse g§gl§.&“ ‘%ﬁb 'ﬁﬁpés“'
correspondi ng o] f oﬂ%nﬁ _ I hfdlﬁ mﬂﬁp

bi s-(4- hydroxycrgﬁ%ér?&%gla# gﬁ%%%éwt;@érd @gs%eg. r?%ogggts[ﬁ‘ ut egpgl sS-p enol s
wher ei n t hé hy3@ ofithe zincsalicylate, lamhﬂe%hhluentaml | east 4 carbon atons, for

exanpl e, butyl hexyl, octyl, dodecyl, oleyl, polybutenyl. The
nmet hod of pre f numerous aIkyI phenols S mell known. IIIustrative

O£ o) i AN e A 5, SRR3R

preparing 20 sane ar s et h| S
patent is her eimgzoayanate pwitta mecbnimereiah ghader eff talleoit amine Sontﬁhhmgnpmd&nm&lﬁzo
(Bader) and 3, 954, §08 (EI KR otlt et ?‘Vi) &gscrl be: ocedur for preparing the
reaction prod ? H‘!‘“&El heisacyanate were

expressly pef r t
preparati vlcrg p?%%cggc%?gtsh%ar?gé gg a? k@g@é\% a| ne t eréengg dﬂ%g& ?‘ufer Reti at e
product obt ai ngréasemdill) dndethé msﬁlhng ﬂuﬂienédlpol&@nfeﬁgﬁeaﬁﬂwby gétuside as a base stock

for use in preparing grease samples.
Six grease |

'osmons were prepared startmg with a base grease thickened
with an urea thxckener (results shown in TABLE 1). The greases were subjected to
15  penetration tests and dropping point tests. In agglltlon, they were subjected to the
four-ball wear test. to Eieteﬁnine a scar diameter, as well as the coefficient of friction.
Samples 1 through 5 are not examples of the present invention, but instead were
prepared with commonly used grease additives, - Samples 1-5 are presented for
comparison purpeses ‘Sample 6 was prepared accordmg to the present invention.
_ of the base grease mixed th 1% of an additive formed by
reacing Cia.1 gralcohols with PyOs followed by.saltmg with alkyl Cyo.14 primary

20 Sample 1 consiste

amines.

was ___formed by adding to the base grease 1% of an additive
comprising 76. S'V_ of . an. amine salt of dlthlophosphonc acid, 17.5% of

dibutylphosphite, 'and; 6% dxluent oil. Sample 3 was formed by adding to the base oil
25 1% of an additive consxstmg of a calcium overbased sulfonate (TBN = 375) and 50%
diluent oil. Sample 4 was formed by adding to th' el base grease 1% of the additive of
Sample 2 and 1% o__f the additive of Sample 3. Sample 5 was prepared by adding to
the base 1% of an additive containing 85% borated soybean lecithin and 15% ol

Sample 6 was preparéd by adding to the base greasé 1% of an additive, prepared in



aromati ¢ conpounds and carboxylic acids is then reacted with a netal

containing reactant to forma salt.

have been enuner at ed herei nabove.

to be illustrative of suitable reactants and are not

not be vi ewed

as,

formed by reaction of the netal

derivati ve.

Sui t abl e net al

-containing reactants
-20 - The above exanpl es are intended
i nt ended, and shoul d

an exhaustive listing thereof The carboxylate salt is

containing reactant . with the glyoxylic acid

5, 356, 546. The Zinc salts are effective assantiwear agents at a level f

.01% t o about
am)unt of the
Preparation of

preparation,
of

O%)

08 A
m&’ﬁ% Eﬁ%?]»g Oil'o t hose

t hi ckeners are

ase

276 sfif SR

m xture of an amine and the oil

tion efe
14030y BeicRfcecd
The net hods of preparing urea grease

skilled in the art.

In a typical

The preparation of these salts is described in U S. Patent 5

rom
r ed
1%

grease conpositions nay berpaggpered starting with a base oil
| ubricating viscosity and the reactants néeded to forman urea

t hi ckener. For exanpl e,
. appropriate isocyanate or m xture of |socyanate added nal t he
i socyanat e 15 may be added as an oil sol ution. éﬁ%pp%ctl o mgﬂ t he

anm nes and the isocyanates propegdsatioft her rapl dlymgtnd JeASTM D2260E heat

is vvarmad and t he

which is controlled by _how nuch heaf | s applied to the keffle and the rate
of addition of| $amslyBEDatie. UBWer pl 169X the 10Eact|i oreC bet \Sesr) ninbe | aloefe6f gnd
the isocyanatgs is conduFt ed at p : .Friction f

Polyurea 299 | 301 | 306 | 209 | 5 | .0907

base grease

Example 1

1 315 310 321 206 39 | .0335

2 304 303 300 203 A4 0385

3 309 308 | 319 | 209 44 0400

4 313 306 | 317 | 203 47 10465

5 315 312 | 311 | 208 | 39 | 0360

6 316 | 311 | 321 | 206 | 36 0285

UNW is the results for the unworked grease.
60X is the results for each grease after 60 strokes.
10K is the results after 10,000 strokes.

10
EXAMPLE 2 -

Further grease samples were prepared byaddmg zinc oleate as an antiwear
agent to a commercial sample of a polyurea grease base The commercial grease base
contained a polyurea thickener smular to that prepared in EXAMPLE 1. The base

15  grease served as a control in the tests of the grease 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. _'."Gi’eas_e sample was prepared by



tenperature between about 30 and 70[err]C. After the urea thickener is

formed, a small 20

di i socyanat e.

anount of water
a tenperature up to about 210[err]C. The water

be added along with further base oil,

~using an appropriate grease ml|
further additives may be added by reheating the grease and remlling to 25
Variations on this basic process for
be readily apparent to those

i ncorporate these further additives.
the formati on of urea-thickened greases24n | |

i s added,

pr oduct .

and the grease is cooked at
reacts with any residual
The grease is then cool ed, and other desirable additives may
I f desired. The grease is then mlled

to produce the final I f desired,

skilled in adding5. pekdntthlctmleatmtmrthediasagrei&ae Thesasample$ wehetested asing

i nvention
which are i

ciéfit Bf RABh oh

rication an

there y re

t al

k dowo Rl pa s Bkt ‘e‘eéénsﬁﬁ@ai’ﬁﬁ' E@wpf%aepﬂﬁw
ggtgfdobjects andﬂﬁ?g@?ﬂgg IE@

obj ect s

ertegtiyras

UC|ng tﬁ%ﬁ¥yﬁé

n the
rirction

bet ween t heshuosimin TABLEC2 s Besausbehe m:rd)amwarrtest;)were perfarael adtdifferentThe

Lubricant acgtion is povi ded by
Feslts argcomp

salts delcrhmes therssul

surfaces. 5
so that it

t he net al

f'emai ns between the netal

@G&egelch ﬁﬂ’%

be used in an autonotive roller bear E&BIEZenbl v,
. the bearing assenbly is packed with grease.

|cat|ng

 nghtostbe

for exanpl e,

VIiCB%I % The zi nc

The urea t hi ckener serves to thicken the entire conp05|tion
surfaces rather than flow ng out.
anount of grease to be used in this nethod is determ ned by the geonetry of
surfaces to be lubricated. Thus If the grease is to

the avali abl e space in

T~
Polyurea Base Grease 100 % 58 % %%| 995%
Zinc Oleate 2% 1% | 05%
ASTM D2266 =
Four-ball Wear
Hours 1 1 1 1
Temp, F 167 3 167 167
RPM 1200 1200 1200
Weight 40Kg 0K 40Kg |  40Kg
Avg. Coeff. of Fric. | 0.076/0.0900 | 0.098/0,091 | 0.06/0.062 | 0.057/0.058
Avg. Scar Diameter/mm T 0.81/0.84 057/054 0.48/0.51 0.6/0.43

The



10 ' Al'l patents referred to herein are expressly incorporated by
reference for their relevant disclosures. The foll ow ng specific
illustrative Exanpl es describe the preparation of the conmpounds of Fornul a
(1) usefill in the conpositions of this invention. In the follow ng
exanples, as well as in the clains and in the .specification of this
application, parts are 15 parts by weight, the tenperature is degrees

Cel sius and the pressure is atnospheric, unless otherw se indicated. As
will be readily apparent to those skilledsgsn the art, variations of each of
the illustrat gksp@iigat s and conbinations of reactants and conditions nmay
be used. EXAMPLES 20 Exanple A Preparation of Zinc Salicylate 800 parts
of diluent oil wer e aideglyoxylate (zinc salt of&ObIS(Llydrbsarbjl substitutell| lydraleyamyiy e
added with stirring. 200 parts ,of water was-added,, The m xture was r red
to a tenperat l}p%tlcogm@owgs Espared) By Feasting e mal 09%9@?&?%@ ‘B'thlh@°g‘g um
salt of an 25 It 5 Y4 gﬁﬁ@d' yl
salicylate), igl ﬁtﬁ:’hatahg al[ézl Wﬂ{ge?%}l%ﬁgglr??g?n req%\}\‘/@ﬁ‘ene%clbjign ' 8“!1?3 ockns,
was added at aciddfiotabyweighf). The nfiiuss whGraciliine stripped ap bR 1G4l 3Somn2 Hgour s

at this tenperature. The batch was heated to.154-160, for a periqQd of 6
hours, while APUFPEIQRH WA b&ﬁ%l%@ﬁ%r"?ﬂﬁg‘!ﬁ“ﬁ"ﬁ@ Jawith potassiumobvdraxide o kheand

organi ¢ mat er igad fringfidiaNsiuth %%&%E&ed‘@ﬁh‘ﬁ%&%ﬁ%c%@n?&f Anc chlode to
form the zinc glyoxylate. The product contams 60/o neutral zinc glyoxylate, and 40

% diluent oil.

10
EXAMPLE 4
A further-grease sample was prepared by adding the zinc glyoxylate (zinc salt
of the bis (hydrocarbyl substituted hydroxyaryl) acetlc acid) of EXAMPLE B as an
antiwear agent to a commercial sample of a pquérea grease base. The commercial
15  grease base contained a polyurea thickener sxmxlar to that prepared in EXAMPLE 1.
The base grease served as a control in the tests of the grease. Grease sample 10 was
prepared by adding 0.67 percent of the zinc glyo:_éylate 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. ?‘he results are shown in

20 TABLE 3. Because the four-ball wear tests were -perfonned at different times, the




tenperature of 154-160 C and a pressure of 20 millineters of nercury. The

product was filtered and the filter flushed using approximately 577 parts

of diluent oil. Slightly nore or less diluent oil may be used to adjust the

product to the desired final concentration. The final water content was

| ess than 0.30% The product contained 5 30%of the zinc salicylate, and

70% di luent oil. EXAMPLE 1 A polyurea grease was prepared by reacting

4, 4" -met hyl ene bi phenyl diisocyanate with a comrercial grade of tall oi

am ne contai ning predomnantly pal mtyl p@%ne, stearyl am ne, and ol eyl
1002

am ne. The am _ne the | ea [ e ol at
apprOX|natelynﬁﬁgf@%ffgmm?§&ﬁ¥ @V@ﬁghgﬁ #§§§%°¥#x§ﬁ§¥§§§e mll, and
the resulting thlckened polyurea wq'ﬂog was set aside as a base stock for
use in prepar,
starting wt
in TABLE 1).
droppi ng poi it tests. In additiop, they were gubjected to thqg four-bal

wear test to qﬁgpfnlne a scar_arpneter, - as welf—as tne coertijci ent of
friction. Sanples 1 through 5 arp not exanpl ey of the present| i nvention,
but instead WPobnpsaiBae@leavet h cpmmonig0Used drease 9833 ¢%es. Sanples 1-5
are presented-for conparison purboses Qawn'eiﬁ_mas_ppgﬁgLed_according to

t he present i@@ﬁlYQWIa@@X- Banp| e 1 consisted of theO¥d¥ grlease nixed

W th 1% of ar Forred Iuy reactt nyv) \,|_C| |]-d'rL.UJ|‘TU'rb wi-t1h P[err] Qerr]
foll owed by { ZP%%Ph alkyl Jerr] primary famnes. Sanpl¢g 2 was formed
by adding to q@@ rBAPWF €aS€ 1% pf an additive conprising 76.5% of an

am ne salt of thi ophosphoric apid, 17.5% off dibutyl phosphilte, and 6%

di luent oil. {SaBloues 3 was forned| by adding to fthe base il

s T —
RPM 12000 1200
Weight 40Kg | 40Kg
Avg. Cocff. of Friction | 0.076/0.0900 "0.065

Avg. Scar Diameter/mm 0.81/0.84 T 0.48




25 1% of an additive consisting of a calcium overbased sul fonate (TBN =
375) and 50%diluent oil. Sanmple 4 was formed by adding to the base grease
1% of the additive of Sanple 2 and 1% of the additive : _3~~Saﬁ=pl—&5

was prepared by adding to the base 1% of an additive coni ted
soybean |l ecithin and 15%o0il. Sanple 6 was prepared by iﬂi!ﬂmﬁ Eﬁﬁe

grease 1% of an additive, prepared in -23 - Exanple. 30%
of the neutral zinc salt of a (Jerr] alkyl salicylic acid and- 70% d| | uent
oil. TABLE 15 -27- _ Dr oppi ng
Four - bal | Gﬁqugrat i on Poi nt . ASTM Dz=66-Sample 1D

UNW " [err]C Scar, mm.: Coeff. jdHISISHEET HASPBEBN

299 301 306 209 CIZdMS ~ . 0907 |base ggm_qggp‘Exanp e
11 315 310 .321 206

304 303 1300 A greaseggmposition comprising - .0385 3 309
308 319 209 0 £ 313 306
317 203 Ya7 @ afibjoramaun of -6l gfl“b“"ﬁ%g viscosity,s 15 311
208 .89 .03@8)  a thickener selected from the group consisting of monoureas,

diureas, triureas and polyureas, or mixtures thereof fand '

© an oil-soluble neutral or l_lverbased zinc salt of a carboxylic
acid selected from the group consisting of zinc saltsof fatty -q,g_;ds_, the zinc salts of
hydrocarbyl-substituted salicylic acids, and zinc glyoxylates, provided that if (c) is the
10 zinc salt of a fatty acid, the fatty acid is not ricinoleic acid.

2. A grease composition according to claim 1 wherein the oil-soluble

zinc salt comprises an overbased zinc salt.
3. A grease composition accordmg to claxm 1 wherein the oil-soluble
zinc salt comprises a zinc salt of a hydrqcarbyl-.subst_ltut_ed salicylic acid

15  corresponding to the following formula:

I
-0
H 02
R- Zn .
2
wherein R is a hydrocarbyl group. _
4, A grease composition accordmg to claun 3 wherein the oil-soluble

zinc salt comprises an overbased zinc salt of a hydrocarbyl-substltuted salicylic acid.
20 5. A grease composmon accordmg to clalm 3 wherein the R group
contains between about 7 and about 40 carbon atoms
6. A grease composmon according to :claim 3 wherein the R group
contains between about 7 and about 24 carbon atoms
7. A ‘grease composition according to clatm 3 wherein the R group

25 contains between about 12 and about 13 carbon atoms, R o
' This Sheet Has Been Re laced

: ' - IIII|I||||||HI|I|IH




6 ' 316 311 321 206 . 36 . 0285 UNWi s
the results for the unworked grease. 60X is the results tnr each grease
after 60 strokes. 10K is .the results after 10,000 stfokes. 10+ EXAVPLE . 2

Further grease sanples wer'e prepared by addi ng zinc: jl Mjmﬂﬂ '
agent to a commercial sanple of a polyurea grease ba

grease base contained a pol yurea thickener simlar-to that rebar%d &N n
EXAMPLE 1. The base 15 grease served as a control.in the tests of the
grease. G ease sanple 7 was:prepared by fﬂ ng 2 percent zinc oleate to the

base grease. Greas > .. -QA@@” ate
to the base grease. Greasgr;sa eBwas prepar g(gcﬂﬂn]i %E&ﬁpglezé‘ﬂg‘)@tﬁ
percent zinc Qimamecém?ﬁmabﬁs@sagr@amyJMSe sarrpl es were tested usi ng the
a four-ball wear test i ke that used for EXAMPLE 1., The four-bal|]l r test

was used to deternPne t e 8% Fompesiionoacoprding to clain B pheres the @ﬂ&ﬁ’ﬁg

portor med. at 6P o st ol GrouF R5RNERg el e B o AV SBUSGURT,

but not tost hgcigerutié sc@fm”'_;_zi___f_ YRéiE, ﬁalnn’%'ibﬂ stedfillacid, oleic acid, and linoleic acid.

1. A greeSe composition according to claim 8 wherein the oil soluble

-—-ﬂ

zinc salt is the zmc salt of oleic acid.
11. A grease composition accordmg to claim 10 ‘wherein the oil soluble
zinc salt is an overbased zmc salt of oleic acid.

10

T2

15 wherein Ar is an aromattc group containing 1 to 3 aromattc rings, R is one or more

hydrocarbyl groups contammg from about 4 to about 150 carbon atoms provided that

the number of R.-_g_rot__xp_s shall not exceed the available valences on the aromatic

group.

13. A grease composmon according to claim 12 wherein R contains
20  about 4 to about 100 carbon atoms. '
14 A grease composition according to claim 12 wherein R contains about
4 to about S0 carbon atoms
15. A grease compos;tton according to claim 12 wherein R contains about
4 to about 24 carbon atoms "
25 16 A grease composmon according to clatm 12 wherein R contains about
7 to about 100 carbor !




Pol yur ea Base G ease 100 % 98% 99% 99.5 %

Zinc Oeate _ 2% 1% 0.5 % ASTM
D2266 Four-ball War Hours - 1 Terrp, F
167 167 16%- 167 RPM +1200,

%00 40 Kg1200 40_Kg_1i88 V\écegprt of Flrl (o 0. 076/ UIMI“I’HM'HM

0. 06/ 0. 062 0.057/0.058 Avg. Scar Diameter/nm - 0.81/0.84 % -0M57,0:54
0.48/0.51 0.6/0. 48 ='25.-- EXAMPLE 3 Agi nc: gI yoxyI ate (zr nc salt of a
bi s (hydrocar byl sti taud:Bs

reacting 2 noles O??dl n%n |l p%ﬂ@ﬁ%@@#@ﬂﬁj yox I C acﬂﬁ'{"ﬁydrate I n
t he presence G&oaMmEQbmbonltles of net hane suI phom c5 aC| d (0. 19% by
wei ght). The m xture was:vacuum strrp ed a 110 [err C and 35 I;ig

renove water. The 6§0du&g"\%‘§°ﬁ€’@9§‘ RS b?FP‘HyErCSQ‘iaH’é Qe
resul ting pot sﬁé Wwag- react ed vmth a stor Chl orretlc anmount of zinc
chloride to formthe zinc: g.yoxyl ate. The product contains 60 % neutr al

zinc glyoxyl ate, and. 40&/ k¢! ¢Oinposition i@cordmg to claim 12 wherein R contains
about 12 to about 18 carbons atoms.

20, A grease composmon accordmg to claxm 1 wherein the thickener

compnses a monourea

21. A grease‘ composmon accordmg to claim 1 wherein the thlckener

10 comprises a diur_jdé_i

22. A grease' composmon according. to claim 1 wherem the thickener

comprises atnurea -
23. A grease composmon according to claim 1 wherein the thickener
comprises a polyurea

15 24. A method of lubricating metal surfaces which move with respect to

each other whlch compnées placing between sald metal surfaces an appropriate

quantity of a gre

cqrppo_sntron comprising o._t_f a major amount of an oil of

lubricating v1scosnty, ____""""'kener selected from th§ group consisting of monoureas,

diureas, triureas and polyureas, or mixtures thereoﬂ and an oil-soluble neutral or

20  overbased zinc salt of arboxyhc acid selected from the group consisting of zinc

salts of fatty actds the zmc salts of hydrocarbyl—substxtuted salicylic acxds and zinc

glyoxylates. o : :Z,
25. A g_a"'et'hodf__'gccording to Claim 24; wherein C is the zinc salt of

ricinoleic acid.
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EXAMPLE 4 A further grease sanple was prepared by adding the zinc

gl yoxylate (zinc salt of the bis«(hydrocarbyl substituted hydroxyaryl)
acetic acid) of EXAMPLE B as an antiwear agent to a conmercial sanple of a
pol yurea grease base. The commercial 15 grease base contai ned a pol yurea
thickener simlar to that prepared in EXAMPLE 1. The base grease served as
~a control in the tests of the grease. Gease sanple 10 was prepared by

addi ng 0.67 percent of the zinc glyoxyl-goe of EXAMPLE 3 (containing 0.4 %
zinc glyoxylate) to the base grease. The four- ball wear test was used to
determine the coefTH&Eent Pak TFHIGKENERY F'@P@Es%fmﬁ?%t er. The results
‘are shown in 20 TABLE 3..Begg W' 1 tests were perforned
at different times, the . - T results are conparabl e to each other, but
not to the resul tsA(gresmtps‘asmonmmpﬁsmgPaImoeamﬁaﬁeommeof lubncatmgloo %

0 0
ggu?3\§\2| ne Gt%éa@%:l attﬁclgener sgl)ected ﬁ'om the groqp consxstmg of m%nggre/%s'?‘fcilrmlw D226E

i 87KgRP .5 triureas and é:olyureas, or'88ures thereof: and an oil s6fBle\¥eutidf or overbased
N

) N zinc salt ofa carboxyhc acid selected from the. group consisting of zinc salts of fatty

aq:ds the zinc salts of hydrocarbyl-substituted sahcyhc acids, and zinc glyoxylates is
dlsansed
N

10




Avg” Coef f. -of- FI‘ICt—I—GH - —G?GJO 0900 0. 065 Avg. Scar D anmeter/mm

0.81/0. 84 CLAI M ase corrp05| t | on corrprl sing.
a maj or armun“lﬂl mli H!Mbm ere
conprising (A ect 6

tri-ureas, and polyureas, and m xt ures thereofs J s¢l ubl e
neutral or overbased zinc salt of a carboxylic acidjsgl ?%Ewt ej group
consisting of zinc salts of fatty acids, the zinc sal

hydr ocar byl - substituted salicylic acid& - and zi nc aly v} died
that if (B698R-Ohe zinc salt of a fatty aC|d the fatty acid is not

ricinoleic acid. 2. A grease conp n accordl ng to crarnmt—wherein
the oil-soluble zinc 10 salt corrprl over based zinc salt. 3. A

grease conposithon agcardi.ng. ; lavherein the oil-soluble zinc salt
conprises a zinc salt rocar -sutltuted salrcylic aC|d
corresponding to the(A))I I amajrg'aftmumbﬁan{néof&xbmngmc&mys a _hy

group. 4. A greas i on cco to claim3 wher@in the
oi | -solubl e zinc sal ggrtﬁlgt%“eéﬁe E‘&%&%ﬁ‘eﬁﬂﬂ’ opsgstigg of monoureas,

hydr ocar by ‘@g% £ Keof &1d A grease conposition
accordi ng {h(‘)l cPal m%gvxﬁdﬁaw 3 @ﬁr%& eont al ns bet ween about 7 and about

40 carbon atons. © an oil-solublene

10

26
2. A grease composition according to claim & wherein the oil-soluble

zinc salt comprises an overbased zinc salt. 2 6
3. A grease compos1t10n according to claim 7wherem the oil-soluble
zinc salt comprises a zinc salt of a hydrocarbyl-substituted salicylic acid

15  corresponding to the following formula:

i
C—O

2

wherein R is a hydrocarbyl group.

4, A grease composition according to claim 3 wherein the oil-soluble
zinc salt comprises an overbased zinc sait of a hydrocarbyl-substituted salicylic acid.

20 5. A grease composition according to claim 3 whereinr the R group

contains between about 7 and about 40 carbon atoms..

6. A grease composition according to claim 3 wherein the R group
contains between about 7 and about 24 carboﬁ atoms,

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

25 contains between about 12 and about 18 carbon atoms.
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6. A grease conposition ac | eBEﬁN whereinthe R group

cont ai ns REP]@@W@@?GSW

05|tt0n ‘accor di n to cla

about 12 ﬂl'Hmr“ (ﬂ " drom. . corrp03|t|
- according. n the oil soluble zinc sal % c

y salt of a fatty aci A grease cogposition accofdlng to cIa|m8

. wherein the oil sol ubIe zinc salt is sefécted fromgrpup consisting dof [t he
 zinc salts of caprylic acid, capric 5 acid, lauric ‘ae+e~muristic aciid,
~palmitic geid, [ Dm?aﬁ | @i rase
. conposi t |1gfr:1 acc?%gé chgSélﬁhn Qéc eretl'q?{ t ewh%rlgmsglch%ﬁsgalbﬁépgé taé?lg ét%ﬁe
j zinc salt of maebqaai@ml. 11. A grease conposition accerding to claim10
i wherein the oiI soluble zinc salt is an overbased zinc salt of oleic acid.
- 10 A grease conposition according to claim1 wherein the oil

sol ubl e z18nc s%ugfea&r?ﬁmg@t@naa%owggwtm B whereing R con@ins akiont 7 e ahpyta24

[err] 15  whesspidh ffdmé.S an aromatic group containing 1 to 3 aromatic
rings, Ris one or nore hydrocarbyl groups containing fromabout 4 to about
150 carbon atonms provided that the nunber of R groups shall not exceed the

avai | abl e1g/al emgrsase RoipesifinOaBRbIdMgAd @dim 12 wherein R contains about 12 to about 18
carbon atoms.

20. A g_reasé composition according to claim 1 wh_erein the thickener comprises a monourea.
21. A grease composition':ac_cording to claim 1 wherein the thickener comprises a diurea.

22, A grease composition according to claim 1 wherein the thickener comprises a triurea.

23. A grease composition according to claim 1 wherein the thickener comprises a polyurea.

24, A method of lubricating metal surfaces which move with respect to each other which
comprises placing bétween said metal surfaces an appropriate quantity of a grease
composition comprising a major amount of an oil of lubricating viscosity, a thickener
selected from the group consisting of mono-ureas, di-ureas, tri-ureas and polyureas, and
mixtures thereof, and an oil-soluble neutral or overbased zinc salt of a carboxylic acid
selected from the group consisting of zinc salts of fatty acids, the zinc salts of
hydrbcarbyl-substituted salicylic acids, and zinc glyoxylates, provided that if the zinc salt
is a zinc salt of a fatty acid, the fatty acid is not ricinoleic acid.

25. A method according to claim 24 wherein the oil-soluble neutral or overbased zinc salts of
a carboxylic acid is a zinc salt of ricinoleic acid.

286. A grease composition comprising a major amount of an oil of lubricating viscosity and an
additive further comprising (A) a thickener selected from the group of mono-ureas, di-
ure'aé, tri-ureas, and polyureas, and mixtures thereof, and (B) an oil-soluble neutral or
overbased zinc salt of a carboxylic acid se‘lét:ted from the group consisting of zinc salts
of fatty acids, the zinc salts of hydrocarbyl-substituted salicylic acids, and zinc
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H||l||l lIIl\l ]| \I|

IFTMENDED SHEET |




[

~13. A" grease conposition according to claim 12 whérein R contains.20
about 4 to about 100 carbon atons. 14. A grease conp to
claim 12 wherein R contains about 4 to apout 50 car bmﬂ“j““ﬂﬂ'ﬂﬁﬂﬂ[ﬁmﬁ'

" grease conposition accor dn ng to claim 1227 wher ein R contal ns gbowt ~4:ta.
about 24 carbon atoms. 25, 16. Erease conmposi‘ti‘on accor di” ng to
‘cl ai m 12 wherei n R cont ai-ns about 7 t 100 carbon atons. 17. A
gr ease corrp05|t|on accordi-ng to claim 12 wherei nzR.contains about 7 to
about 50 cal.bon Atgnease cdﬁposﬁlgrwsmgmmajotamumﬁanmlr@lubmcaung m 12
wherein R contai ns about :7:it o about 24 carbon atons. 5 19. A grease

conposi ti onvisesiy dhdgn hdmﬁizaﬁmmaﬁcdﬂmtsmgqﬂ adBidkéien Sel&h&lﬁroﬂ;&h%ﬁm@b gt 18
carbon atons. 20. ‘A grease conposition according to claiml erein the

t hi ckener CARRGuASS, &M%ﬁeas , &d poly e, 878 R AR AR LIOMMAR) A LINT 1O

claim1 wherein the thickener nprises a diurea. . A" grease

composi tJ on,fegondl ggve%fsem e Efégar#&&htc%cﬁ@feg{ed?{%ﬁgﬁ\ 3Eye L1 urea.

'on_.accor

23. A grease comou WHerern

ckener
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wherein Risa hydrdca’"r yl group.

4. A grease compo ﬁon according to clalm 3 wherem the oil-soluble zinc

salt comprises an overbased zinc salt of a hydrocarbyl-substltuted salicylic acid.
20 5. A grease composmon according to claim 3 wl;e_rem the R group contains

between about 7 and. about 40 carbon atoms.

6. A grease compo tlon according to claim 3 wherem the R group contains

between about 7 and-ab ut 24 carbon atoms.

7. A grease comp. tion according to claim 3 wherem the R group contains

25 between about 12 and : t 18 carbon atoms.

Ar\e A3 3
8 1) 0o




. corrprl ses a polyurea. 15 24. A nmet hod of |ubrjcating netal surfaces
whi ch nove with respect to-each other which comuwgu@u “u " ‘ween said
metal surfaces an approprlate quantlty of a gr ea e or
“anount of an oil of lubricating vi sc05|t a thickener select ed fromthe

roup consisting, of nong-'ur gas, yur eas reas_and pol yure and
%xtgres t reong%?ﬁﬁe%ﬂ?‘?ﬂs}u%ﬁﬂffl@gﬁ%ﬁ{aflﬁllh&% CERIR Rifoat %’ It of a 20
carboxylic acid selectedifromthe group consisting of zinc salts of fatty
aci ds, thetqah@utéawpéaoafatqm car byl - substituted salicylic acids, and zinc
gl yoxyI ates, provided that iff the zinc salt is a zinc salt of a fatty aci d,
the fatty dai d i5 graaSe mompasﬁioalmcm'dmg to claim 12 wherein R contains about 7

to about 24 carbon atom

5 19.  Agrease eq_,r_t_tposﬁtétiaccording to claim 12 whetein R contains about 12

to about 18 carbon

20. .A gre__'ase' co posit { n 'acecf)'f:ding to claim 1 wherein the thickener

o/ comprises a'trldnourefa,
21. A grease composmonaccordmg to claim 1 wherein the thickener

10  comprises a diurea. o

22.. A grease:co posm ’ "'a__ccdrding to claim 1 wherein the thickener

comprises atrlurea

23. A g:reese.et_)‘ posmon according to claim 1 wherein the thickener

comprtses a polyur |

15

thickener selected from the gr _p consisting of mono-ureas, di-ureas, tri-ureas and

- polyureas, an_c_i mlxtg___r__es thelfeof,\_a__gd;an oil-soluble neutral or overbasd zinc salt of a

20 carbokylic acid’ Sele ﬁor’li'n. the rroup consisting of zinc salts of fatty acids, the zinc

salts of hydrocarbyl—substltu d s 1cyhc acids, and zinc glyoxylates, provided that if the

zinc salt is a zinc salt a f_a_t__ty-_ecld,-.__the fatty acid is not ricinoleic acid.
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