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al kali netal borate. The invention further provides
for a nethod of lubricating a device with a grease or
a netalworking fluid by enploying the lubricating
conmposition containing the alkali netal borate.
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metal borates is believed to be sufficiently Iarge
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have been made prepare a ricant containi ng a

daﬁ@ﬁﬁ@ﬁ@eﬁ@%&kﬁed&tal borate. [0003] US Patent

77,129 di scl oses. a se c tion containi a_. .
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defdayed ahd Yhé RARLBIhSREHSIP Pormulated with additives providing

extreme pressure and antiwear performance. Known additives include

antimony dialkyldithiocarbamates, molybdenum sulphides (such as MoS;),
phosphorus containing agents (such as zinc dialkyldithiophosphates) and boron-
containing additives (such as borated esters, borated dispersants, and alkali
metal borates). The alkali metal borates are commonly sold as a solid
lubricant. However, the particle size of the alkali metal borates is believed to
be sufficiently large thus giving a lubricant (such as a grease) a grainy
appearance and with limited handle-ability. Attempts have been made to
prepare a lubricant containing a dispersed alkali metal borate.

[0003] US Patent 5,877,129 discloses a grease composition containing a
lubricant additive, wherein the lubricant additive is derived from a borate dispersion
of an alkali metal salt of salicylic acid and an alkenyl succinimide. The lubricant

additive provides a grease with a high dropping point and antioxidant performance.
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per formance. [ 0004] US Patent 6,737,387 discloses a
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[0008] US Patent Application 2004/0087450 discloses lubricating an internal
combustion engine with a lubricant composition containing a dispersed hydrated
alkali metal borate, and at least one phosphorus-containing antiwear agent providing
up to 0.08 weight percent phosphorus.

[0009] In addition, due to increasing environmental concerns and
increasingly tighter health and safety legislation specifies, chemistry
containing, for example, heavy metals (antimony and others), phosphorus, and
sulphur are becoming less desirable.

[0010] Consequently, it would be desirable to provide a lubricating
composition capable of providing at least one property including acceptable

antiwear performance, and acceptable extreme pressure performance,
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i AU ohricatng mschgusaldqvigssivat | glugeﬁﬁab% gqrpppsition.
conprising: (a) aguIMARY OITHEANVENYIGROSIty; (b)
an al kali netal borate dispersion, wherein the alkal
miMI] borlat enchambadimsint thativentén prepidesl & [nlricking ccomposition
greater. th 3. 25 .0f. bor.on:. and ( opt.ional | y. a : :
o eRbEink ahanalt o e ooy isBRay i of e RemLbctate dispersion.
| QSR R ataPiih §l@Sborate RS b GRfld RGio @IS el to greater than 3.25
conprising: (a) a dispersion obtained/obtainable from
pR{Betenl angr(etesvinally a gropsaifickeretl i metal borate
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viscosity; and (b) optionally a grease_ thickener.
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[0014] In one embodiment the invention provides a method of lubricating a

mechanical device comprising supplying to the mechanical device a lubricating
composition comprising: (a) a dispersion obtained/obtainable from physical
processing: (i) an alkali metal borate, wherein the alkali metal borate has a mole
ratio of 1 alkali metal to greater than 3.25 of boron; (ii) a surfactant; and (iii) an oil
of lubricating viscosity; and (b) optionally a grease thickener.

[0015] In one embodiment the lubricating composition described herein further
comprises a grease thickener.

[0016] In one embodiment the lubricating composition described herein does not

include a grease thickener.



processing: (i) an alkali netal borate, wherein the
al kali nmetal borate has a nole ratio of 1 alkali neta
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(ii1) an oil of lubricating viscosity; and (b)
optionally a grease thickener. [0015] In one
enbodi nent the | ubricating conposition described
herein further conprises a grease thickener. [0016] In
0 n e ricati it rihe .
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[0021] In one enbodinent the |ubricating conposition

| $06204e o ens gibedigianditew lyhicgang Aoruiositiget il frgppheatimony
912;/%1 Ja?b Hﬁhl%%) hﬂ'?é“ the alkali netal borate
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[tpmm]] | nInOI’tﬁleenélﬁbld)dlﬁﬁht t e alubsichtimget abmpeogidbe is free of
i ncl udes a pot aSSI um borate, a sodium borate, or
ninalvbdsauphgselphide n one enbodi ment the al kali netal

banal clpisies @ potassium borate. In one enbodi nent
t%ra‘ﬁya:lﬂl—m‘%l borate includes a potassium
pe[éOﬁHk])or dieond Gadhbldimentdilfef efkaht metabdeiraentrs]udelea crystalline

h(alI {al borate has a nole rati o of
1 metal pentaborate.

[0023] In one embodiment the alkali metal borate includes a potassium
borate, a sodium borate, or mixtures thereof. In one embodiment the alkali
metal borate includes a potassium borate. In one embodiment the alkali metal
borate includes a potassium pentaborate.

[0024] In different embodiments, the alkali metal borate has a mole ratio of
alkali metal to boron of about 1:3.5 to about 1:10, or about 1:4 to about 1:8, or
about 1:4.2 to about 1:6.

[0025]  In different embodiments the physical processing results in the alkali
metal borate having a mean particle size of about 10 nanometres to about 10 pm,
or about 50 nanometres to about 5 um, or about 100 nanometres to about 1 pm.

Physical Processes

[0026] Examples of the physical process include static mixing, milling,
grinding, crushing, agitating, ultra-sonic radiating, or mixtures thereof. The
physical process typically requires one or more of static mixing, milling,

grinding, crushing, agitating, or ultra-sonic radiating.



al kali nmetal to boron of about 1:3.5 to about 1:10, or
about 1:4 to about 1:8, or about 1:4.2 to about 1:6.
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mean particle size of about 10 nanonetres to about 10
mm or about 50 nanonetres to about 5 mm or about 100
nanonetres to about 1 mm Physical Processes [0026]
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(p ﬂgngg%p%g t- about 40 vol % or at |east about 60
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ncc)gmlpglrl]nd: Generally, the surfactant stabilises the dispersion of the alkali metal
borate in the oil of lubricating viscosity.
[0032] Suitable surfactant compounds include those with a hydrophilic
lipophilic balance (HLB) ranging of about 1 to about 40, or about 1 to about 20,
or about 1 to about 18, or about 2 to about 16, or about 2.5 to about 15. In
different embodiments the HLB may be about 11 to about 14, or less than about
10 such as about 1 to about &, or about 2.5 to about 6. Those skilled in the art
will appreciate that combinations of surfactants may be used with individual
HLB values outside of these ranges, provided that the composition of a final
surfactant blend is within these ranges. When the surfactant has an available
acidic group, the surfactant may become the metal salt of the acidic group and

where the metal is derived from the alkali metal borate.
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sudraft aths W RIBRALEHithRdURyB sdlpBofi8 7ack® nthyS 6t Q§8Mctic or

i n Pol yester
natural. The aryl group of the aryl sulphonic acid may be phenyl, tolyl or

naphthyl. In one embodiment the hydrocarbyl substituted aryl sulphonic acid
comprises alkyl substituted benzene sulphonic acid. In one embodiment the
surfactants is a hydrocarbyl-substituted sulphonic acid, such as, polypropene
benzenesulphonic acid, C;6-C3¢ alkyl benzenesulphonic acid, and C,4-Cy6 alkyl
benzenesulphonic acid or mixtures thereof.

[0036] The hydrocarbyl (especially an alkyl) group typically contains 8 to 30,
or about 10 to about 26, or about 10 to about 15 carbon atoms. In one
embodiment the surfactant is a mixture of about C,y to about C;s alkylbenzene
sulphonic acids. Examples of sulphonates include dodecyl and tridecyl benzenes

or condensed naphthalenes or petroleum, sulphosuccinates and derivatives.
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nét QPP@Q?‘%“ o[ RUILIFE, Frondms" 86 R Plmi Sy Gy Rl biene:

oneopaotyochi dmntzed fremakidaiténenatdakoronatoe ndikgpey themofi s

S tantiall e of, to free of an aI aline earth
ni‘f)@ﬁl?sm ﬂﬁv&dya?%e | Slgfﬂ Hat%, W‘i%%q Qf th@olyolefin.
palyahle nﬁhle géwld%a%f =) %g}lﬁéﬁ@vc%ﬁlﬁgf‘sem &SI AL fin-substituted

wei ght of 400 or higher. I n one enbodi ment the
akkdpiingregent opraaly oﬁusqhelr s¢a@t¢d| © &rbstaarﬂsteal dnyl/drr geinoester.

poPgafbiife S inaRhds L rOsHTd, Bibarns Rampties g fynctional
ypi ca S

petai@lsefsuieh ia3ch Ugdeb@olii ﬁ@ﬂdubﬁ‘ @hydride thereof. Examples of an
acylating agent include an alpha, beta-unsaturated mono- or polycarboxylic acid,
anhydride ester or derivative thereof. Examples of an acylating agent include
(meth)acrylic acid, methyl (meth)acrylate, maleic acid or anhydride, fumaric acid,
itaconic acid or anhydride, or mixtures thereof, where (meth) acrylic means acrylic
or methacrylic.
[0043] In one embodiment the polyolefin is a derivative of polyisobutene
with a number average molecular weight of at least about 250, about 300, about
500, about 600, about 700, or about 800, to about 5000 or more, or up to about
3000, about 2500, about 1600, about 1300, or about 1200. In one embodiment
less than about 5% by weight of the polyisobutylene used to make the derivative

molecules have Mn less than about 250, more. In one embodiment the



pol ypr opyl ene; pol yet hyl ene; a copol ynmer derived from
i sobut ene and but adi ene; a copol yner derived from

W0 s@Bo@sme and i soprene; or mxtures thereof. PODURI008/054358
one enbodi ment the surfactant is a derivative of a
pol yol efin. Typically the derivative of a polyolefin
conprises a polyol efmsubstituted acyl ati ng agent
optionally further reacted to forn1an ester and/ or
anlnoester The acyl ati ng agent. may onpound, Wi

th
oRERObHBiEncapicd PURAKS ébf‘afiergYaéwﬁshaSs%% ohet deast oot $00. In
¢ a{fl?&éﬁtl érﬁb@cﬁfngnflg rth?l @Eéﬁ@#%%l%%eﬁsee‘afto Rk e(f%lrlefaté]@tl/1 contains

acyl ating agent bet a- unsaturate
nan!:eastoarbqnoBQ%atebmmall ivdmyiidiedc ganipgdot atelcestabiounb0% or at least
et et dRERors BETRUTEha SRl bERye Folbiment e
nﬁbslhs(bbﬁ@léineorus@@hﬁbd hil® thin®rlVvatid€i fayl hARONH GARdihersity,
of _anhydride, or mxtures thereof, where (meth)

aqirl MG, ,e@nsr ek Ybdd Rlor ﬁB&lﬁ&@fO}’dboﬁt 20 00 diffdrentUdebodiments
embodi ment t he polyolefln is a derivative of

pdiey pabbisbetideng vbeda thundker they deraypsiviepmer ulayie dtogydispersity,

of—at —teast, about 250, about 300, about 500, about
6ddw/ %loafabﬂc%lt%ﬁb%o%prsw t219'abgBt#- 5000 or nore,

Og()d%ﬂ]t O @& %ﬁtougg%godl?xﬂeqo - L e;?[@g éﬂgﬁ)tgﬁe ?SGSQI%SU RaU h succinic

or about I nent ess t an a out
S%Ihudrmieg gfe:t po:hﬁlsbhﬁemd;qtjsémant dsensumbedaveoagrakelcthiar weight

d t h t ha t. 25
OIS OGO oD R ALY HePet i SEBH: R e 190, or abour
nake Q@mﬁelm)ﬁ abi U860 M‘a@cﬁutaitOObeqslfe aheuk s§&@mc |g@oups per

di fferent enmbodi ments the polyisobutyl ene used t
t heuigdelehiy acighe of olmt mlmoautehe a‘ﬁncaélbfotamg@o%meabnum eil 3 to about

=pone" 6057 b 2ot bl ARk Foehcv ot EB%bgu 1.2

o4 LodinTBRE EMBodiBlcht BB USRI Uﬁ%y@sdﬁ@l@yt “dehydro-2,5-
derivative nmay have a pol ydi spersity , greater
t Raandippeiestst wih papearytigritob oramwre;soherleﬁf dinf gngreapfpodiment the

e%r?gdt ngs &hﬁ%lg%oﬁﬁ@pe&%%hg‘&c“ ﬁy&r&l\lna%ﬁlvgﬁsea bSllCP as a

derivative na I Spersi

1pbisbatiticrz, su@ém&bﬁl!&torllefmat&tﬁsUlheréof [ 0044] In various
enbodi nents, the, polyisohutene is substituted with
SLL@H% c Qfkyderiral daapuryicddoppbendubiens: isteppic ralydrides

ef e h om
1 i hygx‘éog%s?gss%ggolﬁ@ ul & ggfg’g%@ 1éstér n%o rda ngl:]st Ia&g%Bbutylene

Bu@hmutanhydrlde derlvatlves are preferred to make the alkali metal borate
dispersions. A large group of polyisobutylene succinic anhydride derivatives are
taught in US 3,172,892, US 4,708,753, and US 4,234,435.

[0047] In different embodiments the surfactant is substantially free of, to
free of, phospholipids, (such as lecithin) and/or amino acids (such as
sarcosines).

[0048] In one embodiment the surfactant has a molecular weight of less than
1000, in another embodiment less than about 950, for example, about 250, about

300, about 500, about 600, about 700, or about 800.



700 to about 1700, or about 800 to about 1000. The
rati o of succinic groups per equival ent weight of the
woologiieskiit ene typically ranges from about 1. 3PCDUSINOR054358
2.5, or about 1.7 to about 2.1, or about 1.0 to about
1.3, or about 1.0 to about 1.2. [0045] In one
enbodi nent the surfactant is
pol yi sobut enyl - di hydro 2,5- furandione ester with
p rytirit ol r [ [ n
PROIEEY 01 sh' ¢ oaTiiy | B30 aMFhaRy dhcetie® dRRurResrou
desnsigtinigy @ f saiatB- aS-h§rdﬂSHaWy3 ombtsutueae s@lphohaticMadeudinimide, a
derivatives thereof. [0046] O her typical derivatives
oﬁu%ﬂl%ﬁﬁ’ soMnitesss taaseel ni ¢ anhydri des i ncl ude
G0l Y >l Gl BRI ORI RS Bl A fuins not more
obut yl ene succini c an eriVALives are
pﬂ&lhejneedrfaanaﬂmke the alkali netal borate dispersions.

ARt VB Brun it im0 756t boralas Hpd i of fricating
20ile b 36 GO Lubnch LRI TRRBAST Ments Che

surfactant i s substantiall'y free of, to free of,
phosphol i pi ds, (such as Iecﬂl}iad) and/or ani no aC| ds

Al L
\Dub|| aD Da| bUDl ||CD) I_U "l'UJ 1 T 1 Ill
surfactant has a nol ecul wei ‘%‘s@ tt% @Wswn)

I n anot her enbodl nent Iess thgn abdqut 90, flor 3 4
exanpl e, about 250, about| 300, about 500, ahout 600

about A‘lbﬂi l\/b?rtalaﬂimlate 800 [0049] 9Dn gne 3ér&ﬂo_di met7@ he 45-65

DUI I abl al

afit annol dt i one Af | o
C8- 30- hyﬁ%%%}}l substlt e%ig’gl phon 6&25 al 5320 7-15

SUGS| BF MiBGeattheSURESAIARL €, | 20879 3t Ur eg7igrer eofas 550908 48
In one enbodinent the“alklali netal lborate dilspersion

contains not nore than one surfactant. [0051] The

a nt. of surfactant, alkali netal borate, and oil of
IMHM%Mi n the dispersion may vary as is
sheoaz)i N Tigbl@rikatid@BliecolnSdsiSorP indhid¥sife@idaNOr synthetic oils of
Viscosity [0052] The |ubricating oil conposition

i hdirisdeisg natispoaity or o8y rddiercidc fgpins bfdrpqtbﬁkl@gt i hydrogenation,
gexglio%lm 1ngq|21|ndq1%% ne('(ii ];erfo nedha\,{l%rre +fi 5 519 ancqI antures thereof.

[0053] Natural oils include animal oils, vegetable oils, mineral oils and
mixtures thereof. Synthetic oils include hydrocarbon oils, silicon-based oils,
and liquid esters of phosphorus-containing acids. Synthetic oils may be
produced by Fischer-Tropsch gas-to-liquid synthetic procedure as well as other
gas-to-liquid oils. In one embodiment the composition of the present invention
is useful when employed in a gas-to-liquid oil. Often Fischer-Tropsch
hydrocarbons or waxes may be hydroisomerised.

[0054] In one embodiment the base oil comprises a polyalphaolefin
including a PAO-2, PAO-4, PAO-5, PAO-6, PAO-7 or PAO-8  The
polyalphaolefin in one embodiment is prepared from dodecene and in another
embodiment from decene.

[0055] In one embodiment the oil of lubricating viscosity is an ester such as

an adipate.



hydr of i ni shing, and unrefined, refined and re-refined

oils and m xtures thereof. [0053] Natural oils include
wa@piosabeddd | s, vegetable oils, mneral oils andPei/Ks2008654358

t hereof. Synthetic oils include hydrocarbon oils,

silicon-based oils, and liquid esters of

phosphorus-contai ning acids. Synthetic oils may be

produced by Fischer-Tropsch gas-to-liquid synthetic

pr ure t her S u

BT o et dDef 15 o DR LU e ity ot Reflfigpare o

ugsfytmhervw(ﬁiayemwOoy@d teferfedgas- ta@- |al qudcddsiey | modifi@ including
Fi scher - Tropsch hydrocarbons or waxes may be

hiydsiesped .@@alynmwf] stylﬁﬂ@wb@tmueﬁ@ﬁﬁnq n@pb(é@@ pRlymers,

e A R

oMpeamoqbbthrs,i ipohrrﬁﬁhacagﬂaftes canidl ockerenodyudrylate a01d esters,
anot h enbodlnenf from decene. QOSSL In one .
ehBod tvEnes-optkegy! 2y P%%hug?l% i§Bpsyapplyraeryy polyolefins,

eﬁbﬁalﬁw&@tﬁérﬁﬂeégh@ atRrd OPRAleid QHWI&]Q?%H%%&JOI}HI%YS In

'ubricati ng vi SCOSI ty Is at least in -part a
pdif\ﬁmnt (errdwdahsms bider pblymredintcdudes aolwnmhﬁeclrylyte acid esters,

SP)laEIa: A Eneeis np BRBORRE YR BT oRpeRaters of malcic

PahyERRUiteRas ,cobm%fegﬁrp@ﬂ;ﬁgotaitaﬂe@rtﬁ—m&aﬁwﬂ@reof
pol yners, hydrogenated i soprene polyners,

pO0OATEt hARVy PEdebrigatiazedteasyy mwl gherbyl dafincdsaspecificd in the
I
e%rﬁé’r"f\ban t%%ﬂ Insth?{ (P\e%fl B%Lg@qﬂy %nrgge?iﬁ lff?ﬁu? ehsnes. In

di éne copol yners,

apnflc eafbedimeit thaloell 6f Hiblﬂi}édﬁngi e@bw;e e@mmp@d MRIPS.Giop 1, 11,
di fferent enbodi nents the polyner_ includes
p&Hy k¥t YacYl batceoe Pl H§§Eué?ssth%%ﬂ fy gd ypa&n@ﬂ&‘é.eanbodlment API

%ﬁﬂé}? 11 @ﬁl Y\@'b'ﬁyé gﬁtoP Eiydr@é ﬁl%re%rf\d f ES{h%r anbgﬁirﬁétﬁ the oil of
anhy

de-5tyrene copol yners, "polyisobutenes or
miudiriaesg therosof .is [a00Blp Dot 1 dasd aibrandaini angthdrsaolsadiment a

n2¥ algﬂ be ﬁflned as specified in the American
owp L Arheli tute (API) Base G I nter changeabi lity
Gyogkg) | NeBpe Jtrﬁo@tﬁeofeiﬁpeﬂ'dmﬂlgrléﬁﬁqﬁoshéco@ft?l Ipﬁﬂ'&rehﬁ qt {ﬁ)@cally the

VISCOSIty conprises an APl Grou
baslaned femaningi aftey sektradimedodm azbndt 100 wh&é Hersum of the arnount

TR PR Pabsabloht 2250, bt © XS
[0059] In one embodiment the lubricating composition is in the form of a
concentrate and/or a fully formulated lubricant. The ratio of the alkali metal
borate dispersion and/or the other performance additives of the lubricating
composition to the oil of lubricating viscosity and/or to diluent oil include the
ranges of about 1:99 to about 99:1 by weight, or about 80:20 to about 10:90 by
weight.

Grease Thickener

[0060] In one embodiment the lubricating composition described herein
further comprises a grease thickener. When the lubricating composition
comprises a grease thickener, the composition may be described as a grease

composition.
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| ubricating viscosity is a Goup | or Il base oil and

i n anot her enbodi nent a Goup Ill base oil. [0058] The
w@pwaneedsd the oil of lubricating viscosity prBSENS2008/654358

typically the balance remaining after subtracting from

about 100 Wt % the sum of the anmount of the conpounds

of the present invention. [0059] In one enbodi nent the

| ubricating conpositionis in the formof a

C nt r at.e. and/ or full: r oyl 2d | ybri . The .
g R R R S e MU TR
obbedcResfodr naRES, adgdidd-viags,oberitbeitd, Ui qlatilidg, calcite, carbon
conmposition to the oil of lubricating viscosity, and/ar )

t 8lagk) pravRenss.| canper PhE Ay apsgRIsMbFtuEgsollierepfobik ¢ carboxylic

about , I ght r ut..80:20 t,10:

e Toed R B o BBy TSP Al Y eseer
| therecfat (imga polyposi dri dinredescmitackshitberebf f urt her

c I ses a grease thickener. en the lubricatin .
cg‘ﬂ%«ig t i BrP TR ?@%ﬂ&%@ﬁ%@ FikeRErra N based thickener
C QBRI iR th G Al Ql]?ch_?gﬁ%cs'ﬂ'i&,eaaﬁsor dtHHr ERSLLype.

conposi tion.[0061] The grease thickener includes '
mb@ 3] al sinden¢ vestbddiment( ihe ighamsgathiakepowtedsrised Hram calcite.

C r gano-.cl bent onj t f d sil.ica alcite,
1Bt Raneits ftkenBE N Bk Formh 0TRE Rletianf S5 Stphonate
MoX CHFRX ylah@ 8@fuseli | Ih Sn amBOXithdne tRE igheadBdhRkeRSti8 derived
(such as a nono- or poly- carboxylic acid and/or ester

t ionea pyerbpsqd) cadeigsl splplamats: di urea, or nmixtures

t f. 0 . . ' e .cken

B LOSROLDIOTECTRIE) THRE DS URRRE BIGKENSI poy
suatboagli@ aidl dntidor &t@ythe@vf,0dhe mikiukd of thy P8 . mdr@QhSkof. The
In one enbodi nent the grease thickener is derived from
capbiceoxylipiacad | Apdipre g3ter teast Micck eHetarbaxyliy eeid pog/py ester
ot 2R over based cal ci um sul phonate or carboxylates are
used. [n one enbodi nent the grease thickener is

dee0eséd fTymraly questvaskidkeadrcisunicsivephtoat ea hH&@64Jalt of a

AT RO 6 2619, andhor, T L (DEERY, LOSLUE S it

anfBtaqt Weniffuh WRtaBlufPSEnfi NEF&Ohercb€ Examples of suitable metals
include lithium, potassium, sodium, calcium, magnesium, barium, aluminium,
titanium, and mixtures therecof. In one embodiment the metal includes lithium,
calcium, aluminium or mixtures thereof. In one embodiment the metal includes
lithium. In one embodiment the metal includes calcium.
[0066] In one embodiment the ester of the dicarboxylic acid includes a
diester. In one embodiment the carboxylic acid and/or ester includes one or
more branched alicyclic or linear, saturated or unsaturated, mono- or poly-
hydroxy substituted or unsubstituted carboxylic acids and/or esters. In one
embodiment the carboxylic acid includes one or more acid chlorides. In one
embodiment the carboxylic acid ester includes one or more esters of one or
more of the carboxylic acids with one or more alcohols. The alcohols may be
alcohols of 1 to about 5 carbon atoms. In different embodiments, the

carboxylic acids contain about 2 to about 30, or about 4 to about 30, or about §
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pol ycar boxylic acid and/or ester may be a

di -carboxylic acid and/or ester thereof. [0065]
waesaed3ky grease thickener is derived from a PEL/EHE2008/054358

salt of a carboxylic acid and/or ester. Oten the

nmetal includes an alkali netal, alkaline netal,

alumnium titanium or m xtures thereof. Exanples of

suitable netal s include l'ithium potassium sodium

C?o %Boum27n%gn88¥t ul’t”B4 %l %%lﬂl 1%{1 cltbou?a %lorns per

ures thereo n one énbodi nent e neta |nc
Ihkﬂtmﬂ@ calcium alum niumor mxtures thereof. In
one enbodi nent the netal includes lithium |In one

el e QifecrROAMenh gheuersbopdiccidithanfeaesier (thergpieincludes
B‘Bgdbﬁerﬂz)ret o&%ta%%g Jct Q@idg' E@J/Bpx%sltérg ﬁfe‘rgoﬂ n&{eucgqs more

lester. In one e e carboxylic acid
add:/adxm@zﬂ;ﬂ:@mdmmhdldesstem;ethereolﬁooea bnanobed @la oy alare thercof.
atura ed or unsaturate

or linear nono-_ or . )
ﬁﬂlmd?l@h&} @W&gttﬁ? L&aélaoxa.hcuwg@b@fﬁl@a% &t plkppeigydqid. In one

a%hl@%dﬁﬁg{t‘%ﬁe eaiRkStic hBidoNR) SRR IRAL FiAQUEAT PANYIUIE of one
acid includes one or nore acid chlorides. In one

enbomomndlctat’wxahc besigb i endloi destetserthérpef Latelgorormmeoror more

nore ester f e carboxylic a

e B sl doiB dinBret BiredGr LbRY ShbayTRaN B carboxyti
ahglqha{@opéstér a0 RcG & BORNAE OMFone! o ehofré eh&Ycarboxylic
enbodi nents, the carboxylic acids contain about 2 to

aBeids agd/or gsteatbrreot ang aasourmes, disarbawplie 2ed/er apbisarboxylic

2 bout 24, or about 16 to about 20
ngonHQ?Q%&e$%h%&m ‘ecul e. [0067] In one enbodi nment

t @0 6Sqr bd)ﬁyhif&raﬁl cmbodihemnte stherweigdr estio ioficdivgl®sx gifie and/or
or pore nDnocarbox%/lc aci ds and/or esters t.hereof
oReLSATbesY HC dickh pRGRY 16T 4hstge!l 4ndnesrocadioylic tacid epd/or ester

Ok Ao dH %ﬁg e iffa fa }Nge Qﬁclpli?glg A38F §9f5 tol e{bo%@%o%b%?'aﬁﬁ{ﬂé 10:90

the car yl'ic ac i ncludés an al kanoi ¢ aci d.
e nbalchureit SQ, loe abautBIx§0 tccalzit d0arid borbagtdn7Q. her eof

| E@@Ses eanlgexérﬁ (Pecgg;engﬂg:/ (Eﬂrb%n%rglec gcllﬁrﬁpg}) Xyels{e%t ecrlegfs includes
Pghy %@rn*i’&%myd‘foﬁ%'téﬁ%cmdsoﬁncgﬁ @ﬁt@rst deimeed acilid %mples of a
enbodi nent t'he carboxylic acid and/or ester thereof

i neitalde &y droxiystcarie aoid mnhld@r9 h’ﬁiTQXWEmmrdﬁuk)ﬂlol-}Gy(hQKﬂSteaflC

gﬁg{ﬂgﬁ2glgl e(rggztr géryec? flféld or a Mixtite of two odlrI r%g{eb )é}/ ofC The esters
may comprise one or more methyl esters or natural esters such as methyl 9-
hydroxy stearate, methyl 10-hydroxy stearate, methyl 12-hydroxy stearate,
hydrogenated castor bean oil, or a mixture of two or more thereof.
[0070] In one embodiment the carboxylic acid includes lauric acid, myristic
acid, palmitic acid, arachidic acid, behenic acid and/or lignoceric acid. In one
embodiment the carboxylic acid includes one or more of undecylenic acid,
myristoleic acid, palmitoleic acid, oleic acid, gadoleic acid, elaidic acid, cis-
eicosenoic acid, erucic acid, nervonic acid, 2,4-hexadienoic acid, linoleic acid,
12-hydroxy tetradecanoic acid, 10-hydroxy tetradecanoic acid, 12-hydroxy
hexadecanoic acid, 8-hydroxy hexadecanoic acid, 12-hydroxy icosanic acid, 16-
hydroxy icosanic acid 11,14-eicosadienoic acid, linolenic acid, cis-8,11,14-

eicosatrienoic acid, arachidonic acid, cis-5,8,11,14,17-¢cicosapentenoic acid,
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acids and/or esters thereof. [0068] In different

enbodi nents, the weight ratio of dicarboxylic and/or
w@logaamskdxyl i ¢ aci d and/ or ester thereof to PCT/US2008/054358

nonocar boxylic acid and/or ester thereof may be in a

range including about 5:95 to about 60:40, or about

10: 90 to about 50:50, or about 20:80 to about 40: 60,

or about 30:70. [0069] In one enbodi nent the

carb N g an r.ester th f includes.one..or, . .
repe g o1 LR B GO BT S8 gy B AeiBbte acid
atdudsleidExaiip| @sosvdarr a¢idt dlaichyeidOxyséeici gcidCindrvonic acid,
i ncl ude 9-hydroxy stearic acid, 10-hydroxy stearic

adbgtic 13cithy APEISIC stcddr PE 2adigturgrofathg xarumereftheiggl.or In one
rerpopHEEfhe SIRATHLALR FRN FATRIREIE0 Bef, o Reid. linolcic
hydiklo Xivio Bhéaaat elicamt ayld, tloltedrioxygids toear mix@nrenef byd or more
1%#?%%;oxy stearate, hydrogenated castor bean oil, or
a™fi'%@lure” of two or nore thereof. [0070] In one

efdpdi ment, §hecasbeichk ke 8Rdade ek UeSntiAHES @2%%H%Xystearic
myristic acid, palmtic acid, arachidic acid, behenic
aetid, amdisadts theggnbceric acid. In one enbodi nent the

c ylic acid jingludes one or.nore of undecylenic, . .

S P R S P S B RS FR e afioic acia
gedrhedieicdatid, @h@héﬂi@ica@id,%ﬁélﬁﬁl GOIIRN@ESandEiott acid (scbacic
eruci c acid, nervonic acid, 2,4-hexadienoic acid, ,

| peid).ei endedagediole hydidex ydadeepnatéeianopddacitdecanedioic  acid,
10- . t.et rad ' id, 12- i

S GRS L BERAAL B i DBk DRSS fercot
ath thnel Bmbbyiaicnx ythe casbatydicaatd nklddesehcasadiotnaictd (azelaic
acid, linolenic acid, cis-8, 11,14- eicosatrienoic . . ,

aé?@}- all%(ﬂﬂedémbed%‘?lﬂ, the; ga@’ogyﬁlc acid includes decanedioic acid

{1 SR 10 PHE s gybosuli i fnglony! eroups may be
aldbhteratd dyrestirncich asidimethiyt ndplht, dimcihg] havawddeoate (azelate),

acid, eleostearic acid, |ljcanj.c.acid, citrqnelic acid,..
nér%tth Geaeliggapdaseicd. pesT sruvaEy dgle&eyla nonancdioate
M aclettft®), AicthPOd XanBBo8t! RBERDS scHlalat@R CoreRRatiTBM tWd18r more
carboxylic acid includes palmtoleic acid, oleic acid,

| theot@fl ¢ acid, linolenic acid, |icanic acid,

i BT ke MRt M I S 4

12nibyshico XyaheRibiyCreactithy dakscynahtes Witlera@dhes to form (i) a diurea
such as the the reaction product of methylene diisocynate or toluene
disocyanate with a monoamine such as stearylamine or oleylamine, (ii) a
polyurea such as the reaction product of methylene diisocyanate or toluene
diisocyanate with with ethylene diamine in a first step and a fatty amine such as
stearylamine or oleylamine in a second step to give a mixture of oligomers have
more than two urea linkages per molecule and some having two linkages per
molecule, (iii) a polyurea complex formed by utilizing the calcium salt of a
low molecular weight acid such as acetic acid or carbonic acid in combination
with polyurea to thicken grease.
[0074] In one embodiment the grease thickener consists of a polyurea or diurca

comprised of reacting a diisocynate with fatty amine or polyamine and fatty amine.
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[0072] In one enbodi nent the carboxylic acid includes

i so-octanedi oi c aci d, octanedioic acid, nonanedioic
wa@eid/1¢@zel ai c aci d), decanedi oi ¢ aci d (sebaci BCHUB20D§/054358

undecanedi oi ¢ aci d, dodecanedi oi ¢ acid, tridecanedi oic

acid, tetradecanedioic acid, pentadecanoic acid, or a

m xture of two or nore thereof. In one enbodi nent the

carboxylic acid includes nonanedioic acid (azelaic

acg 2 | N-on di nt -t h rboxwtic i.d i nc¢l udes
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ca¢lbersy Ift@in aled grdupninsBaal ofrabups3 ieybes 4lglabwer £do Ayout 35,

esters such as di nethyl adifate, dinethé{ nonanedi oat e

( abetat 1) aboyi afde Hyqut ddeaent oaned @b acier aout 4P exqight percent

adg| I.e : neg ) ieth :
AT AR Gro b o oo fRURTCRAO Bt HRRIBKE e 88 e alon or in
noombiagioeof . [ 0073] I n one enbodi ment the grease

thi ckener conprises. pol yurea thickener .forned by

r 4her berformance Addifive for a £ casefomposition (i) a

digyq SUSHiGRIlNant %eﬁ@@&ﬁ%ﬂsiﬁﬁﬁ%ﬁ% RithEEIRWBAG one or
di i socynate or toluene disocyanate with a nonoam ne

s betie aghet pafyinemica exddrtivaisey Theriotlesr Pdrfgrmmnpeladditeas include
such .ag the reaction .nroduct .of nethyl ene dii.s anat.e
oPl; BedrdRglarsoaptontlantyy ntliopn 2erKyn i SRS iscosity
anfddiférs Sé:@Pendd redsifratabyntddMemsuaR: @Stwid Gam¥tiReARFOr

ol eylamne in a second step to give a m xture of

oll9GOker sMitl eepgiraternsamalyge {arexamiphk agesorpapre derivatives of
. d so in wo | i :

i S B S L

callgildifhisBdrzotHiazol¢HW- M0 Ne gl lan ditkib ghibamoy U-tsuebthéoles, 2,5-

acetic acid or carbonic acid in conbination w.th

pBIsfkehdithio) i bhehiagiagaks. [ oczaPiIs(N.Nribakkylsbdionspgbamoyl)-

th ' . ' . i,

|12, AE8R 0, KSNSNO00, Bl BIRALIACER, Mliuifeor

0f0Q¥8] yam n@&handbdnebtryazait neoPoinds Theygr éadede hydrocarbyl

thickener is present in.different enbodinentg in_a
r ARGETLES AL e IRP TR %FJB@OW&TI&% iPRY TGRS jb&ﬂtz' 97 g Or >
aBpw. §07- BBRMri4zd16s. 2Bt haRocABYH ordugsOm@PWhtadR. from 1 to
about 5 to about 25 and about 5 t0 about 20" wei ght
pebesnil ofrbbhs apdeiasencompodintend fironTHetogalwad 5 carbons, and in

t folhg ke%l eordiglea t Br%rnu%et% g‘tl)o%r‘g %Erblorl]ls.c el rr‘r?ettélogéactivator include

5-methylbenzotriazole (tolyl triazole).

[0079] The metal deactivator may be present in a grease composition at a
concentration in a range selected from the group consisting of about 0 wt % to
about 5 wt %, about 0.0002 wt % to about 2 wt %, and about 0.001 wt % to
about 1 wt %.

[0080]  Antioxidants include phosphosulphurised terpenes, sulphurised
esters, aromatic amines, and hindered phenols, or a mixture of two or more
thereof.

[0081] The antioxidant may be present in a grease composition at a
concentration in a range selected from the group consisting of about 0 wt % to
about 12 wt %, and about 0.1 wt % to about 6 wt %, and about 0.25 wt % to
about 3 wt %.
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O her Performance Additives for a G ease Conposition
[0076] Optionally, the grease conposition may further

W@ vpni@Eses one or nore ot her performance addi ti REFUSZNE054358
ot her performance additives include netal
deactivators, antioxidants, antiwear agents, rust
inhibitors, viscosity nodifiers, extrenme pressure
agents, or a mxture of two or nnre thereof [ 0077]

g/i(?(l?é\%édeagﬁtllv\é?}lroﬁ nClcPudd% enZI s gal s ghosphaqgsr ®lhese may

tives % 1 azole

211ﬁ:ﬂdﬂ¢|zdictdiullqb@1ﬂﬁopmlﬂﬁieoh @BospRoric acid ester or salt thereof, a phosphite,
al kyl di t hi obenzat hi azol es,
29( wlp@sahcavwra@l{nﬁg 628 BRAD YT 3enz ot hi azol es, 2, 5-

gl[@f%: lNTﬁ gﬁh 4 agtlﬁi o-ggﬁgmyﬁ}n a grease composition at a

1p_81;1@'bntﬂatlad Imia(lrlaﬁgf; sdeabd o thd gromprnwns@aphg of about 0 wt % to

adi azol tur ere 0078] The
1Py blaégélﬁﬂ%é %ﬁﬁ‘hg\j gl“ﬁdl[é hydrocarbyl

W‘]t UtR%Sm@ﬁbl%}@ RclvgRr @n@fort 'ﬂforé %EQtW NHdHALs such as
positions 1- or 2- 4- or 5- or 6-

bemlzutm isalpdloaste OThmaganm asnhyiongwo@psnmgtlt&:oﬁtmbnxyhc acids

f bout 30 b d i t fr

| SO iy PR o Bas 8 e R e R e RO PR e AR acid
abpuinhydGa¢ kaasa fIh? 4%d alucHerchlieyataerd wigl ud }Il_arnlne e.g. a
5- net hyl benzotriazole (tolyl triazole). [007950

mee bial kyderst pelaeminanechbes prcskarctpifaming @adell csters of alkenyl
t t
¢ PIRTFE AR, B ETEEINERLS B,y 78507 SOES. o about 24

V\lbar%bnaabcﬁﬁi w@th@ﬂ@o’&ldl\ﬁ seht 3 m@bpelycaswt % and about
0.001 wt % to about 1wt % [0080] Antioxidants include
ph8Hhos Ul sh Gnstsiwb Ry aR@s besIcseRr s @d2isase cemposition at a

arcgﬂ?etn't&tleﬁllﬂ %Sran%t? gelF%tgg ?ﬁo‘?ﬁl (R grrb?l:psconglstlﬂg Wf)é‘:)gﬁteo XNt % to

two or nore there The oxi dant
pab&&nﬁt wi fo,abgne@de vadripo sibbuioh waths sanclorboan? r(ﬁtwb% tiorabout 1
gnge selected fromthe group consisting of about O
,@to about 12 wt % and about 0.1 wt %to about 6

"‘"{0(%6]and\7ﬁ@6’§-ﬂ Ond@ifiths “mbRidePRUE 3r V%o% [ PO8Rleric materials

Ant i wear agents i ncl ude one or nore netal
t madphiog phatyeenc- Hlkteé@nﬁayruh’o@ra;de ethyhene-propylene  copolymers,

Slggly% %?g‘?%lg? Oﬁ)ﬂﬁgg%’saé?ﬁ f»tgré%e 158PY%1r1|€ %Ogl%eqrs eﬁy(ﬁrogenated radical

isoprene polymers, polymethacrylate acid esters, polyacrylate acid esters,
polyalkyl styrenes, alkenyl aryl conjugated diene copolymers, polyolefins,
polyalkylmethacrylates, esters of maleic anhydride-styrene copolymers and
mixtures thereof.

[0087]  The viscosity modifier may be present in a grease composition at a
concentration in a range selected from the group consisting of 0 wt % to about
30 wt %, about 0.5 wt %to about 20 wt %, and about 1 wt % to about 5 wt %.
[0088]  Extreme pressure (EP) agents that may be used may include one or
more sulphur or chlorosulphur EP agents, chlorinated hydrocarbon EP agents,
phosphorus EP agents, or mixtures of two or more thercof. Examples of such
EP agents may include chlorinated wax, organic sulphides and polysulphides,

such as benzyldisulphide, bis—(chlorobenzyl) disulphide, dibutyl tetrasulphide,
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or a phosphorus-containing ester, ether, or am de.
[ 0083] The antiwear agent may be present in a grease
W@ 09p06a63s3 on at a concentration in a range selRBCI/E82008/054358
fromthe group consisting of about 0 Wt %to about 10
w % and about 0.1wt % o about 5 wt % [0084] Rust
i nhibitors include one or nore netal sul phonates such
as cal ci um suI phonate or magnesi um sul phonat e, amne

I h .
oc]ﬁléﬁuﬁ%edc % X Ydil §quhur%se%uﬁlet VIR sct%% ecen ac1d Su nlialéurlsed

noa gohdensa roduct Succl
a@ll@llﬂrenan mmqjhudleecaﬁq)eate‘nat smpm@d&umna,Saxm Qilph@eded Diels-
with a yal kyl ene pol] yani ne such

adlder dwy Seﬁépmmé%phéﬂs@r hmarpﬁarbgtle sgw%tas dhk &sngfion product
VS TP PR B S D S RSB Bt oo

ssn:cth am bty dglydeadasbor] CO85]trilérocagioni mhiokphtians nay dibutyl
t iti t Ll

h@@iﬁ%él@@tﬁ@%@@ fico i ﬁ@ﬁw'g '13511@6}%3? gl?ﬁi%ﬁﬁg e Bgephite:

Od%en%lbﬁe@bogf holpiite, %trlﬁg@ﬂt u]%hcgghl% Wﬂfsféa@h?%ho%pﬁ\ﬁe and

% "and about 05 wt %to about 1wt % '
\/pekymswmyenmmbfstlertsd phelal gdoeplretaometal éipoiamestes such as zine

t er;élaléﬁ %ﬂudl eggaé@t %)the}ﬂgl; 21Ut ﬁrgm%%gbr(ﬁ%gﬁe SZmC dicyclohexyl

hmbgﬂl@ﬁﬁhﬂﬂo £ Yhe g 2iHORAIRNST PPhyIPROEodithysic QERN@ EBination.
radi cal isoprene polyners, polynethacrylate acid

esWH pmwedrvn%p@sa@ecﬂgémseﬁ@y bpprepankip a gfﬁyluse e position
l 0
g f&@é{he% 4t ﬁ g@?;‘%%t e&l&t&{‘@@%? %(gﬁfﬂ SonsPAnEAEhb 150 wt %

atmwtfutde Wit Y0, @beutcopPO Ly dus Sandyoraxd ub@a (t.5er eodut 2.5 wt %.
[0087] The VI SCOSI ty rmdl fler may be resent |n a

38(5@@] ed Ifnr %‘i{kt g&ggﬁl%b‘htcﬁ{és'léﬁﬂ&% %I g?m%m hosﬁli’ﬁ}l'é for a

% about % o about 2 % and about 1wt
Yntetalatooking Slwitl RiathpOOB8prikost othme pprfessaurce {ddRjveagehhs other

t hat. ma ed may include one o re sul phur or .
cRFEPEBY Cﬁhaﬁlew%\@éﬁt@pw&ﬂyo%ql?fé?iotj%dxh&cgf hcgppisting of
ageifodm PHQSH f&by%ﬁﬁl@g@g%% n%talnalégcﬂ{fﬁ%rsofan’éﬂ’i‘ﬁcr@'ﬁ)lal agents
nore thereof. Exanpl es of such

and antirust agents.

[0091] Often the odor masking agents include green apple, Mulberry,
Watermelon, Cherry, Fruit Slices, and Lemon (all commercially available from
International Fragrance and Technology and other similar companies). Useful
antifoam agents include alkyl polymethacrylates. Useful metal deactivators
include triazoles such as tolyl triazole.

Process to Prepare Grease and Metalworking Compositions

[0092] In one embodiment the invention provides a process for preparing a
grease composition comprising: blending (a) an oil of lubricating viscosity; (b) an
alkali metal borate dispersion, wherein the alkali metal borate has a mole ratio of 1
alkali metal to greater than 3.25 of boron; (c) a grease thickener; and (d) optionally
other performance additives, to form a grease.

[0093] In one embodiment the invention provides a process for preparing a

grease composition comprising steps of:
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EP agents may include chlorinated wax, organic

sul phi des and pol ysul phi des, such as benzyl di sul phi de,
whe@sfedskdr obenzyl ) di sul phi de, dibutyl PCT/US2008/054358

t et rasul phi de, sul phuri sed spermoil, sul phurised

met hyl ester of oleic acid, sul phurised al kyl phenol ,

sul phuri sed di pentene, sul phurised terpene, and

sul phuri sed Diels- Al der adducts; phosphosulphurised

hydr oc f)b?nr%h}l%ﬁcghs%%rsg 0{)%%16(1{0 tan?ab? anl] ylfhys cal lprocessmg,

phosphor’us su turpentine or

phosothésdigrttsscanigibead) b elkdh hlydidil(hbaaftb ohheéid the alkali metal
trlﬁ%grocarbon phosphites, i.e butyl phosphite

dPpsi yrs ghslshratie, ofdulc%albm%h tOp&’@%‘ﬁhlﬂi*aél 32570t boron: (ii)

enyl phosphite,
@Fq%ﬁ(ugE??@QE§?g¥gg%§O&&#ﬁgphite and
poI ypr 6Dy lopnienslifpstiletdihgdtheheispergphrosghistep; (Metvath tan @il of
amat es . such as zinc dioctyldithiocarbamate and

rb
b lﬁﬁﬁpﬂgﬁﬁypﬁﬁ% di aci d, zinc dicycl ohexyl

phosph hiingahe pabilict e FhBC 8l $aRd/of step (2) with
phosphgigghthlglc gkld(zonglnat?og( F8088]Seﬁé %;?reﬁgﬁmse
ptleskance agents may be present in a grease conposition

ai)?]@‘@? Pﬁlglnt 4 {hlh}%n&{l{e&n gntz%i)gfotﬁ S{/&r ICI))(% ogb%ﬁl[u%rleatmg a

0 d@%ict OwaRout &tmo%mgnﬂuﬁb%ﬁl&}sﬁlg @ugpl@zmg QOSM d%vice a
O her Performance Addifives for a Metal work

cbrh@fb?@tltlg saAnpeeYon disclovrd karbiadi Tarealbha ma@iweréfmgwﬂuld may

fluid furth
SBRTLEy RE AR PR e T eI b s rhe ot her
perf or (BNdemengid Id\i@‘érsaﬁﬁ obiafiicdadbkaingbéd efedne dpHysienl phstessing,

group . consj sting of antifoam agents, odor nasklng .
ag@Rtedn theelisneriRineaMRIECH i an alrlﬂall mtsldiorale. whrarindhaplali metal

aBBIIla'EéJﬁEs %%ersrau][)%’@%] a[lgl{ %tél{}@t %%Qn%f glﬁa’ﬁ#%{%@ @fgﬁ&%ﬁ (i1) a

i nclude green a erry, erry
quﬁmuﬁhHmﬂiuoan®ﬂkémMHuﬁahgVmommprmkblIy avallable

froml ernatio Fr ce and Technol ogy t her
sinil alr&)c:(? anzl )ble%ﬁgguﬁl aftSPEBAH aﬂ}eﬁte cwu an oil of
ahhyhmgggwﬁgbg@grylates Useful netal deactivators
i nclude triazol'es such as tolél triazole. Process to
Ju2

Pn[@l%ﬂ e G’ms@lsaﬂld nvete bt anlsrig 'd@tmpogt codmio 4 @f@@s:e] thigkener.
R0 B S OPaBlR 5P R SR i s
(@}ocagsnfg | kr@hwnl Lﬁar lﬂ@@t arﬂg it S&@sIplY ; in( bWoaoos/097952 (although
W02005/097952 does not disclose alkali metal borates, the methodology is similar).
For example a slurry of alkali metal borate, surfactant and oil is prepared by
mixing and then grinding using a vertical bead mill until the desired particle size
of the alkali metal borate is obtained. Typical dispersions formed have
composition described in Table 1 above.
[0097] In one embodiment the process comprises step (2) of the process
described above. In one embodiment the product of step (2) is a concentrate.
[0098] In one embodiment other performance additives may be added to
either (or both of) steps (2) and/or (3) of the process.
[0099] The process for making grease includes a batch, semi-continuous or

a non-batch process.
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al kali netal borate dispersion, wherein the al kal

netal borate has a nole ratio of 1 alkali netal to
wWQ@Qe@ane4s han 3. 25 of boron; (c) a grease thi CRENES2008/054358

and (d) optionally other performance additives, to

forma grease. [0093] In one enbodi nent the invention

provi des a process for preparing a grease conposition

conpri sing steps of: (1) forning a di spersion

Eﬁ(ﬁ&%igéf 1galpya91 e 1r|0§eS t? gr Sri‘]reatlhgr(ﬁé:pe%ﬁ %’tlblzefiess Mhan 20

mmr% loff V\tdﬁ@r ak ke%ls itharet @it bobatetdrasr absmlewt &4 thabeut]Z wt %,

al kal i neta% to greater than 3.25 of boron; (ii

sOF pheutahvt ‘ad V(f@tm pased qf theoweighbpf tha qilﬁeer\ﬂoge o@. digpersion
[ S (

WPLSARd S REYpRL ARG 08 v, L RSN Ransf R Kl degirable

t becqusodhxctesoftaei dikygarsish eppicdlly aefqﬂlms a$1t ajlitidal \lmehtlnngastep to

grease thickener. [0094] In one enbodi nent the

i ARG O Pt Bides a nethod of Iubricating a device
Wi§dy 08 MeA &lueed Kidd@nf lid dvAOMAELSIHaE SBRRI Méé&gnBP indi€de any
device a lubricating conposition disclosed herein.
Typitaalfloyystalisatioalondyiatignf | ui d nmay be prepared by a

process .conprising the steps of: (1) formng a
i%g@igﬂéﬁgagggp%ed/obtainable from physi ca
PIOEIBRF| Mbhe WREKRI Bf tAE 1AV SPIRhSIsOlkcEANRr i 1B cdting 8Mvariety of

al kali nmetal borate, wherein the alkali netal borate
haseraIrréaledefvms dhafrequisg g arqasprendior eongjplevarkingtihed.

CLEPORY, PPAO Bredbl ihe BBt b AFAN Soo P il Udmflls soap

dlgﬁ@@éSS lc@mmﬁ sszqe@re(aé,e)s Vow RoRB sohp ghfasés) bﬁd @mﬂt Iﬁ@)er high soap
vi scosity 0095] Typically the netalmorkln?
de@%teﬁbgrea%ﬁst ahhs | @ng@a% érftaﬁ%wéﬁéﬁ used o sg! wgtq%%%ntd%earmg

phgémll&l iohfudi §5P§ b 1§<’Br @51% ﬁ’ nelq{eo&?‘ﬁ;dlgﬁ %pglée‘a%%ﬁ may be

process nown n the art
WeR008Y 00386R ¢mlt. hdligh cOMRRA5ER8FB5Mag ommtaiota polycarboxylic

dISC| se al kali tal borat.es, the nethodology is
sﬁﬁargvy*a&@? é%ﬁﬁﬂ%@x 1%Pﬂ$ry of alkali netal borate,
Sy§d @AY anth@nfet@ivorki P TRRAT 8RR n}e)éhﬁﬂ% angidsNeBIling fluids,

gri ndi using a vertical bead m | untiT the desired
pantting| fgulé4 pressing fluids, and forming fluid.

The following examples provide illustrations of the invention. These examples
are non-exhaustive and are not intended to limit the scope of the invention.
EXAMPLES

[00105] Preparative Example 1 Dispersion Preparation: A dispersion is

prepared by blending about 3.9 kg potassium pentaborate tetrahydrate, about
0.79 kg polyisobutylene succinic acid (about 25% oil) and about 3.1 kg of an
oil of lubricating viscosity, to form a slurry. The slurry is then agitated in a
using a lab scale Dyno-Mill ECM Multi-Lab horizontal bead mill commercially
available from W.A.B. A.G., Basel using about 0.5 mm Yttria-treated Zirconia
(YTZ) beads with a rotor tip speed of about 14 m/s' and maximum outlet
temperature of about 71°C. The resultant dispersion contains about 10 wt % of
surfactant, about 40 wt % of an oil of lubricating viscosity, about 50 wt % of

pentaborate tetrahydrate (identified by x-ray diffraction), and has a particle
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of the alkali nmetal borate is obtained. Typica

di spersions formed have conposition described in Table
wWa2@B00s45 [ 0097] I n one enbodi ment the processPCT/US2008/054358

conprises step (2) of the process described above. In

one enbodi nent the product of step (2) is a

concentrate. [0098] In one enbodi nent other

performance additives nmay be added to either (or both

gl;s%zge;fga%s &# %)4§m%r8 $ égeé%l?rreﬁg hs‘ien | %Co e{ I_LSOQ?OQ ] TTle dispersion

sani aNDlUId’ﬂJgIUSteﬂthaEm 4007 b;ahshhnmpcaeasfa. NAQLBPNI607 (for about 5

Typically the process to prepare the dispersion

utPluneRSTERYS t han 20 wt % of water, or |ess than 10

0(%’0% ﬁ/ér’a];l% EQQH%Ie 2th)1s/rﬁetrﬂoﬁb?% % O/%e(afspersion is

dpse@erai by bldhddmg peowti ©R2 gepetheturh rpeht@opa‘teﬁetmifydoéte about

ter as dis |on medi. u | es
¢ e o s e&&%ﬁeﬁnﬁﬁp@é% abapt S Aot an oil
agg'lﬁﬂr%ﬁhg h}@@bkf@ﬁ t%tf%ﬁntaoslﬁﬁr?ovﬁleeﬂﬁﬁr?%s ‘ﬁ?etnea[gltated in a using
[00101] As used herein, the water described above does

net lalbnsctal:@el)mww/at ECMf Mottyduhl hemtdnesl beachyuitlacpomercially

RS O R U L i

Meiphgyee Af ARVt Aasmihabnd egikim@n? oGl ER&SRISAY oft about 73°C.
netalmorklng fluid. [00103] The grease includes
1

cdhplresulignt sgeréwe@ntalm Abaih ot et watastagt clous 10 wt % of
C LC ﬂj;.gfs Rl%?]ﬁg{lﬁgsﬁ&os tg,n aPBLS 80 SRR, ggﬁ%&? %bor%@ed tetrahydrate

ber soap cohtent greases

g(laaﬁeﬁemxz b@aW%i@Kﬂralcﬁoﬁ)}HrﬂdnEaseh eaetidle bear bflgbout 1. O rnlcron
appl i cations such as _pu s or conpressors. The conp

sOgsyredasEe pdyoubist dppdth dhestionsrgipaihes ard & eﬁer%ter than
oGO0 Fan SR AR SN LT KSR PENEROGLS vilRhe persenn;

fl[(lﬂld)7] ncledamtmeaEmelfel di dEspargibhi Bmﬁatanouhs Acmdi@iersgon is
fluid e |ds and formng fl ui

farqpawcﬁéﬁewﬁp 6%6 ngginqteét DB Oefte ﬁﬁéahydrate about
i o\gem% 15@?)%%%1%%@%'1&@ a%fc?esﬁ@tn(;a%éﬁﬁm@%' N ANPaBR 3.37 ke

not ed tolimt the scope of the invention.
of an oil of lubricating viscosity, to form a slurry. The slurry is then agitated in

a using a lab scale Dyno-Mill ECM Multi-Lab horizontal bead mill

commercially available from W.A.B. A.G., Basel using about 0.5 mm YTZ
beads with a rotor tip speed of about 14 m/s™' and maximum outlet temperature
of about 80°C. The resultant dispersion contains about 10 wt % of surfactant,
about 40 wt % of an oil of lubricating viscosity, about 50 wt % of pentaborate
tetrahydrate (identified by x-ray diffraction), and has a particle size of 1.7
micron measured using a Coulter LS-230. The dispersion has a NTU of greater
than 4000 (when neat), and a NTU of about 3150 (for about 5 volume percent).

[00108] Preparative Example 4 Dispersion Preparation: A dispersion is

prepared by blending about 4.2 kg potassium pentaborate tetrahydrate, about
0.84 kg  polyisobutylene  succinic  acid/ester/salt  product  with
diethylethanolamine (about 33% oil) and about 3.34 kg of an oil of lubricating

viscosity, to form a slurry. The slurry is then agitated in a using a lab scale
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EXAMPLES [ 00105] Preparative Exanple 1 Dispersion

Preparation : A dispersion is prepared by bl endi ng
W@Rwat06349 kg pot assi um pent abor at e t et r ahydr aPE&l/Us19081054358

0. 79 kg pol yi sobutyl ene succinic acid (about 25%oil)

and about 3.1 kg of an oil of lubricating viscosity,

to forma slurry. The slurry is then agitated in a

usi ng a I ab scal e Dyno MIIl ECM Milti-Lab horizontal

-\ fr
o R Be ™l VR B bt Pl ety bRty Svpitapsy from
beadsBWMAL. G ., aB4det @smtgl gbosp O nah mwbadéwmtha 10taf1¢|1p speed of

maxi mum out | et tenperature of about 7 10C.
r ebeutt hin/y, %@@Xému%ﬁ%?tr@mawﬁweﬂf %toufﬁ/ Q?C The resultant

SWhakid ton@RRUL 8119 19t t/ 0"/0 of asﬂri%%‘!anpfaﬂoldptrélpg\i?{ bNQ an oil of

Vi s%o& ty, about pent abordte te ydra
( Ieritatihg edsdoyitx.- abawt devf?tr %Cdiﬁ mmkaboamd hasmhadrate (identified by

otk df Trashinb, andilis ci 5t i F PHEbaA RaLrBfrogegaed using a
t @%ﬂlt@pgg 130 e‘f'h@% rm@rp fada NEU A AE6REr (ﬂa%M(ﬂhp(’Whe@l neat),

vol une percent). [00106] Preparative Exanple
Dasqbeﬂ‘éTTdrmf Rbewtad 235i (cﬁw abotit dl@;blans poreen®. pr epar ed by
i@gﬁigrg}a'z k e G inabon A dispersion is

?ﬁ@aféd’%?ﬂ:ﬂérﬁhﬁ@bb@@?@@l kg pm&sﬁlb@tptem%bérak@ t@&kahddrat| about

'ubricating viscosity, to forma slurry. The slurry

i §-8nem pabyiisoRubdcnmsEEciF sgidalabant %%él@l)mdoahqur B.3ddg of an

Pl R SRTb Gl PN SERTTTRE Sy (SR Befed in o

Wubihg a lﬁbtsez[let[)@ospﬁﬂdi(ﬂf/l MbﬁﬂLaﬁ‘hoﬂﬂzSnﬂll Beudl MBk comMcrcially
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[00110] Grease Examples 1 to 5 (GR1 to GRS respectively) are prepared by

known processes and employing a dispersion as prepared in Preparative
Examples 1 to 5.

[00111] Grease Examples 6 to 10 (GR6 to GR10 respectively) are similar to
GR1 to GRS, except about 4 wt % of a zinc dialkyldithiophosphate is present in
cach grease.

[00112] Comparative Example 1 (CE1) is a lithium complex grease blended
with solid potassium pentaborate tetrahydrate.

[00113] Comparative Example 2 (CE2) is similar to CE1, except CE2 further
contains about 4 wt % of a zinc dialkyldithiophosphate.
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of an oil of lubricating viscosity, to forma slurry.

The slurry is then agitated in a using a | ab scale
wO2008404343 ECM Mul ti-Lab horizontal bead m || PCT/US2008/054358

commercially available fromWA B. A G, Basel using

about 0.5 mm YTZ beads with a rotor tip speed of about

14 mis 1 and maxi num out| et tenperature of about 8Q0C

The resul tant di spersion contains about 10 wt %of
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out tenperature of a
in the final formulation, so that the components of the final formulation may be

different from those that are initially added. The products formed thereby,
including the products formed upon employing lubricant composition of the
present invention in its intended use, may not be susceptible of easy
description. Nevertheless, all such modifications and reaction products are
included within the scope of the present invention; the present invention
encompasses lubricant composition prepared by admixing the components
described above.

[00117] While the invention has been explained in relation to its preferred
embodiments, it is to be understood that various modifications thereof will

become apparent to those skilled in the art upon reading the specification.
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The resul tant di spersion contains about 10 wt % of
surfactant, about 40 wt % of an oil of lubricating

WO e@®8068638y, about 50 wt % of pentaborate tetrabgriDs1068/054358
(identified by x-ray diffraction), and has a particle
size of 4.8 mcron neasured using a Coulter LS-230.
The di spersion has a NTU of greater than 4000 (when
neat), and a NTU of about 2559 (for about 5 vol une
p g | e 11 ceage X I 1t
S IpERT Y, RIBBE R P AP AR B ATRARR: & fenced
PEOCOES 88 clanmd defqitoyk g f4l dithpetts eopasf feeppeeded ¢laims.
Preparative Exanples 1 to 5. [00111] G ease Exanples 6
to 10 (GR6 to GRIO respectively) are simlar to GR to
GR5, except about 4 wt % of a zinc
di al kyl di t hi ophosphate is present in each grease.
[00112] Conparative Exanple 1 (CEl) is a lithium
conpl ex grease blended with solid potassium
pent aborate tetrahydrate. [00113] Conparative Exanple
2 (CE2) is simlar to CEl, except CE2 further contains
about 4 wt % of a zinc dialkyldithi ophosphate.[00114]
The grease conpositions (GRl to GRIO, CEl and CE2) are
eval uated by enpl oyi ng the net hodol ogi es of ASTM
Met hods D217 (grease consi stency/ penetration), D2596
(4-ball extrene pressure test), D2266 (4-ball antiwear
test), D2265 (grease dropping point), and D2509
(Timken extrenme pressure test). The results indicate
that the conpositions of the invention and the
conpar ati ve exanpl e have acceptabl e performance in
D217, D2596, and D2266 tests. The results obtained for
D2265 and D2509 tests are: [00115] The results
obtai ned indicate that the lubricating conposition of
the invention (e.g., a grease conposition) is capable
of providing acceptabl e wear performance, acceptable
extrene pressure performance. In addition, the
| ubricating conposition of the invention has inproved
grease consi stency/ penetration conpared with a grease
contai ning a solid potassium pentaborate tetrahydrate.
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[00116] It is known that sone of the materials
descri bed above may interact in the final fornulation,
washei343 he conponents of the final fornul atiPCI/I83008/@54358
different fromthose that are initially added. The
products fornmed thereby, including the products forned
upon enpl oyi ng | ubricant conposition of the present
invention in its intended use, nay not be susceptible
0 cription. Nevertheless, all such
néa??ﬁgégﬁgns and reaction products are included
WiWlhdtns thénstc ope of the present invention; the present
i nventi on enconpasses | ubricant conposition prepared . .
by adnilxi ng4t HePTEBHRS rfOMROSHIOs c PPz opd . 1] @01 pf] lubricating
i L hani.nvent j j at. i
LB B R0 B SRRBREL SR I LT e s o
vardlousiorddi dikdanctah® dgrbeercthin 3425 lof bemanend@p apeorallya grease
thase skilled in the art upon reading the
sBE@??@%ation.Therefore, it is to be understood that
the ingentiqfe qt%aﬁﬁg@oﬁ?Bﬁ_ﬁGn 0% dIdHeNdGEhdrQohREs a grease
such nodifications as fall within the scope of the
aplpereded cl ai ns. 3527-01-WO What is clainmed is: 1. A

| ubricating.conposit.j.on conpri,sing: . an oij. of . :

| ubr i at ng 19F SRaePyion pbAEH 2 PGieit flk GPesf shiglper s derived
dif®RER ThAHL sodpedfed BarbbBRyldd Kald a®bekstbOrwah&ctthcaml &f the
ratio of 1 alkali nmetal to greater than 3.25 of boron;

antFtglepapps selaelcr yirem dhe asain eansketingrof akalmetal, alkaline carth
| RALCALL A CRIROSL B A« GIRMAof ur ther comprises a

grease ner. e conposition of claim 2,

wher ei A, t he Tge ads®obifios kfndiin 9, eictaiedhd carboaylietalid and/or
soap of a carboxylic acid and/or ester, wherein the

nEsar isgervpg ipgy by digapstedisyiget ed from the group

consi si ng qrhe %bﬁl@héiﬁ%t@lﬂairﬁ‘@f bR ﬁl@ré’rga B&hi@kener is derived
titanium, alum num and m xtures thereof= A, The
c twoposi dveobnsed cadtiamnsuZhhondrer ei n t he car boxylic acid

o eSS B8 LR 2811 5,38 i o

;E: %&ggﬂgf eci.rsdiﬂ%ai Y& Hpide@Nd @ Rcaei s BAARGGRUET W fatty amine or
polyamine and fatty amine.

7. The composition of claim 2, wherein the grease thickener consists of

a non-soap based thickener selected from the group consisting of a silica, clay, other

filler type, and mixtures thereof.
8. The lubricating composition of claim 1 is free of a grease thickener.

9. The lubricating composition of claim 1, wherein the alkali metal

borate dispersion is obtained/obtainable from physical processing.

10. The lubricating composition of claim 7, wherein the physical
processing is sclected from the group consisting of static mixing, milling,

grinding, crushing, agitating, ultra-sonic radiating, and mixtures thereof.

11. The lubricating composition of claim 7, wherein the physical

processing results in the alkali metal borate having a mean particle size in a
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6. The conposition of claim2, wherein the grease

t hi ckener consists of a pol yurea or diurea conprised
wW@RosgaBE3I ng a dii socynate with fatty am ne orPCT/US2008/054358

pol yam ne and fatty amine. 7. The conposition of claim

2, wherein the grease thickener consists of a non-soap

based t hi ckener selected fromthe group consisting of

a silica, clay, other filler type, and m xtures

t her eof 4 he lubricating.co sitihban of claim.1 i

i PR Gpteqly ARIE A b ERhHR SPORARE | BReBi i @8 sbol 10
CofpBSit 50N g taiombbut B, eind abbet Blk@lnionideteato about 1 um.
borat e di spersion is obtained/ obtainable from physica
processpng. ThO. lubhi&atingbEdra@isitie 60ERAGI 1] hedin Cthali libricating
7, wherein the physical processing is selected from
t ReMPPBiQN kasrisiicphiclognasric surhidity walg imgrange|spiegigd from the group
grinding, g ; : : . Lot
acofRbE of VA 208 o GEh. 'y b4 (8BRS0 sh ik 800 o
obbeuta80®07, wherein the physical processing results in
the alkali netal borate having a nean particle size in
ar ange 13¢el e@hedubricanng hengositipn adndiist ilngvhefeimblditlkh0 metal
ngnonetres to about 10 mm or about 50 nanonetres to
a

BIA{C Ham# MaldrAont AHGY MaROHRIMERN 1 2aki8ge Selchigd from the
3%201{5%&%95? SRLLAG €OEPRSIHLLPR: l@f, abo 11”11 1o awﬁr ERNand about

ricattng conposition has a nephelonetric
t Urdol ¢o tlyowirli:6. i n a range sel ected fromthe group
consi sting of about 200 or higher, about 500 to about
3500, aad abbofubtBetiigcmiymsitiod@I@lairhd., whiveid alkali amtal bgrate is
conposihjon %bdﬁlain1l, wherein the al kali netal
b8rChYHaltiag alkakigngtat BERtabIeics) kal i metal to boron in a
range | ected fromthe group caonsi.sting of out .
17375 15 apatt oINS TROVEIOB O 6 B Ju P Ig5E: aalgﬂamg%at)rate is

1A salfife pRQWynt bBratcdd4. The lubricating conposition of
cldaim1, wherein alkali nmetal borate is a crystalline

al kal i jget a}l"h?q{é'lftgt?%ﬁgtc%m@)gtioﬂ_ he cllé‘Hlﬁ_r .l,C@h.éI{éﬂlbthe surfactant is

conposition o erein alkali neta orate Is
crgisttall| from fhet gesipucetsortiageof B6sucthemliddyrd catdingte, a C8-30-

OB oy P SuinSied sUphon St Midiiifes HELSE ant 1
17. The lubricating composition of claim 1, wherein the alkali metal

borate dispersion contains not more than one surfactant.

18. The lubricating composition of claim 1, wherein the alkali metal

borate dispersion comprises about 0 wt % to about 2 wt % of the dispersion.

19.  The lubricating composition of claim 1, wherein the alkali metal
borate dispersion comprises about 40 wt % to about 70 wt % of alkali metal
borate, about 5 wt % to about 20 wt % of surfactant, and about 25 wt % to

about 55 wt % of an oil of lubricating viscosity.

20. A method of lubricating a mechanical device comprising supplying
to the mechanical device a lubricating composition comprising: (a) an oil of
lubricating viscosity; (b) an alkali metal borate dispersion, wherein the alkali metal
borate has a mole ratio of 1 alkali metal to greater than 3.25 of boron; and (c)

optionally a grease thickener.
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selected fromthe group consisting of a succinimde, a
succi nate, a C8-30- hydrocarbyl substituted

waeiophaizat e, and m xtures thereof. 17. The | ubPCTYHS1008/054358
conposition of claim1l1, wherein the alkali netal
borate di spersion contains not nore than one
surfactant. 18. The | ubricating conposition of claim
1, wherein the alkali netal borate dispersion
conprises a t 9 out
di spergl?on q‘fgm‘%ﬁ‘\éﬁ Pflfora?%l:%% Wherel%h F%anmgafl deyigeequire a
1 groslde oLk mdthieyoakingl fluiget al borate dlsperS|on
conpri ses about 40 wt %to about 70 wt % of al kal
met al bor at @he alpeUtheSalvali Ykl aRue dQpavsicld 6f claim 1 has an
surfactant, and about 25 wt %to about 55 wt % of an
oRPUIEFaN aBeNtcRlt CHECHIESRISEIWg 2220t far whpbdop grease, or (i) a
lHﬁ%ﬂﬁQﬁkﬂ%fﬂuﬂEChan'cal devi ce conpri sing supplying
to the nmechani cal device a |ubricating conposition
conprising: (a) an oil of lubricating viscosity; (b)
an al kali netal borate dispersion, wherein the alkal
metal borate has a nole ratio of 1 alkali netal to
greater than 3.25 of boron; and (c) optionally a
grease thickener.2 1. The nmethod of claim 20, wherein
t he nmechani cal device require a grease or a
nmet al working fluid. 22. The use the al kali netal
borate di spersion of claim1 has an antiwear agent or
extreme pressure agent for either (i) a grease, or
(ii) a nmetalworking fluid.
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