TITLE Al kali Metal Borate and Lubricating Conpositions Thereof FIELD
OF | NVENTI ON The present invention relates to a |ubricating
conposi ti oW@aHWB/akiing an al kali metal borate. The i nveRET/OSROOUISEIIET
provides for a method of lubricating a device with a grease or a

met al working fluid by enploying the lubricating conposition
containing the alkali metal borate. BACKGROUND OF THE | NVENTI ON

[ 0001] One of the inportant paraneters influencing durability or wear
resi stance of mechani cal devices enploying a |lubricating conposition
is the effectiveness of antiwear or extreme pressure additives at
provi di ng devices with appropriate profBdtd on under various

condi tions of |oad andspaet BURHEYRI LubdGptnikds Kl TRERBNT Of

| ubricating is becom ng nore severe due to factors such as a size
reduction of mechanical devi ces, FIELD QEINAHAMBIONeed and | oads being
exerted. [0002]1n . cha al Vi

met al wor ki ng f1 ui dgﬁéjglresénq nln%g?]iaﬁ ?%1 teE I?(? a br Ir(l:cg n1{1§ chggmt)gn %Ontammg an
fornul ated w blkaBaattali boeste pffdi\iiilﬂ\idngoﬂéfﬁntM1W1&&§fd}Ir@. agttodof lubkiasting
performance. Known additives |nclud

di al kyl di t hi ot &FBXfet'¥s * &6t fdchii @WPH%%@M( BV CHPLY iy &) lubricating

phosphor us copdmapdvitich @@eihiag tsdigRalagezdl bersd.al kyl di t hi ophosphat es)
and boron-contai ni ng addltlyeg S%Fh gﬁaborated esters, borated

di spersants, and al kali net= )

Hetal borates are

conmmonly sol di@a1p S@nkdof WhY i ﬁ@ﬁtant"@[i@ﬁ@{ers Qﬁ‘@udﬁ@f th%bﬁft% &r0fvehine

al kali netal Bora es is believed to be sufficiently ?arge thus giving
a lubricant (B§sHRNgs o4 fg‘?‘-‘é\a@fé?l gevieai eyplapipeas arvisatdng coinppsitipmis g

Egzggsn?%l Iat dflfsdsitéjrese al %g’l\ﬁ%aﬁé?%f{%r%aé %’.58{ 08%\[%?[% éa?enf(ﬁ]g% §?‘?‘Fi‘°‘29

di scl oses a gwehsepmomiisi pﬂotmtiomnmtaienimioasl uhlditmmt ofiddad ianeé, speed.
wherein the Igbrlcan e is der. or at.e dls%)ersmn of

an al kal i R S AR o g A T

The | ubri canttoaﬂdtotm VEhpAsoy bideSeductibf aFensvhhiical duvidesd6:0RRIAGNEGHEdd
and anti oxi dant erfornmance. . WD 2008/ 106345PCT/ 1382008/ 054358

[ 0004] US Pat efft ]8 %bie“%e?xccﬂ’icgcl oses a di spersed hydrate potassium

bor at e conposijggoepn cpfnbedemltaquemﬂutér@@é fRRhaniDASR VRS, ABAIPNANIAL Buids,
pot assi um borate characterised as having a hydroxyl to boron ratio of

at | east 1.2:arepssagsduether bpcagtsdmvaslgqegrﬁor@ulgmdowlthaqdd@ncﬁs rboiding
1:2.75 to 13, ﬁég?égg)g@ssgﬁér %I th)é@zlruﬁﬁl(}%rﬂa%%g th@ﬁov@l?oy&dl‘g‘?csntl%lude

[ 0005] US Pat ent sc oses a ricant conposit
cont ai ni ng basginwity, dalkjildipepsabahstds, atmetybdbkahi sulgtidés hjmrcat es avidSA,

retal o o ek A AhRLLN GO b B 6L
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 [imited 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.



[ 0006] I nternational Application WO 00/ 63324 di scl oses a |ubricant
conposition containing a base oil of lubricating viscosity, a

di sper sed wodsmtiess+al kal i nmetal borate and a di sper sanPCE@bmey/eEd3®Br om
the group consisting of a pol yal kyl ene succi ni c anhydride and a

non-ni trogen containing derivative of said polyal kyl ene succinic
anhydride. In one enbodinent the hydrated al kali netal borate is a
sodium borate with a sodiumto boron ratio of about 1:3. [0007]US

Pat ent Appl i qagdfn 2@@%@&4@ Yip3gh actieges éist;é’flé’éd 62Nt cCOITRRAIN Hefkte

contai ning a base oil | u rlcatlng Vi scosity, di spersed hydrat ed
al kal i netal cs@waﬁléoarf@n@lldng defisneisarde baset ed andohydrafe pptesgpim borate

consi sting ofcapRlkudl kyhensesugchale Anbydnl e ancanen AtkoaRRy

contai ning derivative o ne 'succinic an
enbodi nent t He5: lhyzdpaaﬁmart«hbnonrmﬂmbf dmuaﬂe? T%toal éddlaumaborbédlia wilth a

sodiumto boég rg%%p 0 tfﬁbout 1:2.5 to 1:4.5. [0008] US Pat ent
Application 65? f%%ﬁ % oses | ubricating an internal conbustion

engine with qoMu@rid&ﬂﬂh&ﬁﬂﬁﬁﬁ&ﬁﬁ@ﬂhﬁﬁm&auﬂﬂﬂ@uﬁnﬂhﬁ@@éﬁﬁdlhydm&ﬁgg

al kali et al borate and at t one _phosphqrus-containin

agent provi ditf bt Smsqﬁeﬁgﬁaa FH%‘H "E’ﬁﬁ E%Fmsm [60@3']&frﬁat 0

addi ti on, du%olﬁsdbﬁlﬁéﬁl?ﬁ%l@ﬁo&@é“&9&6&”&1@' pdHPRERII A1 aRslciyNBdse A SiuRBleY

tighter heal th and sa ety Igﬁyslatlon specifies, chem stry

cont ai ni ng, fayeraax gyepicalar e Oﬁég%t%l?@&ntl nmony and ot hers),
phosphorus, 3@@6?“' Fiﬁféfnaﬁ&faéb%ﬁ%n @§/’6§?ﬁ| ed1sc10ﬁe a  lubricant

[0010]Cbnseq ently, 1t wou sirable to provide a lubricating
conposi ti on cepabiittonofonteioug di bepeatil bEadricging psopiy.t 3 dispobaddhydyated

accept abl e anh(ayxer%rttaabfna  TRDG dlSSergan?Cs%EQte bflr n S rg%)la)cg I%eS%g#% of a

per f or mance, " accep & dFoppi NgY pot nt of rance
penetration (polyalkghsé stx@nﬁy)mhwladelamalalre)nhﬁmgeﬁ cﬁhﬂaimﬁg/dcrmﬁﬁobﬁhﬂi@

environnmental jr and .acce per f or mance i alth
and safety & egPERERyEcomE SHRCRBR, Thoener b previa YR e B
conposi tion Gapébke sediuRnertdhiiga Qéduhxﬁ@&Eor@tE\ﬁn@fof bt p3operti es

| i sted above. The present invention further provides methods of

| ubricating rnBani d& Pafent cerlicaiiam2Q0sL0 145 Esrlosey 2 dwhrisant qompesition
SUMVARY  OF T'E‘Entm%hg-lb% oil 39 ]i&llridltlﬁtn %Ibgmdld rEﬁéHersE@ %yﬂﬂfé@niikcﬁlﬂ metal

provi des a lubricating conposition conprising: (a) an oil
| ubri cating \bp@tmmdtaydmp@ts)mtanle@tb&ﬁpm thegabp rmsatm @Iﬁasméyaélmhne suhrerei n

o LA e DSBS ool Al 5L L
one enbodlnemmnmhdelhyemﬁéummqmmauMﬁd@dauuhﬂkMtatwhgmmmdpasbﬁmmdmnne
with a sodium to boron ratio of about 1:2.5 to 1:4.5.
[0008] US Patent Application 2004/0087450 discloses Iubricating 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,



conprising: (a) a dispersion obtained/ obtainable from physi cal
processing: (i) an alkali metal borate dispersion, wherein the alkal
net al bor atO pWE1&34F0l e ratio of 1 alkali netal to greaP@r/UsHeaPsBs25
of boron ; (ii) a surfactant; and (iii) an oil of lubricating
viscosity; and (b) optionally a grease thickener. [00131ln one
enbodi nent the invention provides a nethod of |ubricating a
mechani cal devi ce conprising supplying to the nechanical device a

| ubricating ceaRpsbld OQrdpPHY | $b@: AetforRBn@l | REedthhEi CnkeRStion (or
viscosity; (b) an alkali netal borate dispersion, wherein the alkal
netal borate RASidenss)aceertale dendleabiliyi aspeptablet enviosmental impet3amh
of boron; and ti LYo g [ 4110, 0 :
embodi ment ¢ i R DR bR e P RS Ao iy T tihidh. 28 present
mechani cal dewivertiopridss rgubngingi cugnpositicheapedd afipratidide st ¢wstaone
| ubricating coppasition c iSing:.—(a)._ a dispersi@n .

obt & ned obt s haREor s TIBLHEAES iselinf FRETSH Btnsr psgridsagpagpods
borate, wher ebhliubhieatdlgkatdhanietlipdeviies atith thasulricavhecsaposatiod. 1 al kal i
metal to greater than 3.25 oé gﬁrggi 8Eiz g gﬁﬁfﬁc ant; and (iii) an
oi | of Iubricating_viscosity,U : ) _ ?7 ease thickener.
[0015] I n one mubedi MeNiond RebbiiBlche #d RFe sllibPR 1988GEhS RImPEdigdm
further conprises a grease thickener. [00161]l n one enbodi ment the

| ubri cating cOMpROBING On saedof luhswatine wpiesigs dv) sorlkdlvmptaboraic giseasion,
thi ckener. M&Q&ﬁ%%@ﬁ%ﬂé?@ﬁ&é@%&%&%ﬁ%@? &@P&iﬂil, 9%8% SRQ L ABY 5

the i nvention provi or the use the alkall neta or ate di spersion
descri bed her efteras aach(canptionely a grpesetthisckenext r eme pressure agent for

cLther ), 5 BOFRE", it oo, B PR A T o,
| ubricating conmpeiirgt ¢);a dispersionebiairtdiobtaidatiler fre@atphpgcd preaband: gl an
devi ce as di sgl 9sed ‘flgoge. is 08.1]&)?1! xlv ergeljnft gra;.]igﬁ m%gi?%griageel{]z}ssa 1'1[10 gratio of 1
|ubricating cBRIbEFEt B ALry
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.
[0013] In one embodiment the invention provides 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 (¢) optionally a grease thickener.
[6014] 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]  Inone embodiment the lubricating composition described herein does not

include a grease thickener.



nephel onetric turbidity unit (ntu) of nore than about 4000 when
undi | uted, or about 500 to about 3500, or about 800 to about 3000
when bl end&d 2ads/166380it 5% i n about 100 neutral oil. [00201iU8z0081854338
enbodi ment the lubricating conposition is free of antinony

di hydr ocar byl di t hi ocar bamate. [0021] 1 n one enbodi ment the |ubricating
conposition is free of nolybdenum di sul phide. Al kali Metal Borate

[ 0022] I n one enbodi nent the alkali netal borate includes a
crystalline ghkpfi ngt @Ae QﬁBBﬁ%&é‘ftﬁ‘e 11[@9%@&';:‘?0&9@5 %Y‘b@l‘é' ﬁ%nihet fRali

al kal'i netal 'borate iIncludes a potassium borate, a sodium borate, or
m xtures t heregtl bpratodispersirodidanibed Herein ksl An rastiaicab 6geiiteo! AIrETRS

a potassi um i rate
includes a p J?%Sgéll%ual%e%eiﬁpa %?gﬁcel.ﬁ%&wgg#%lg?g@{@gﬁ@gdi ments, the
al kali netal borate haPELATDED IDES@EIRiﬂON REITHEBYEENT®ONor on of
about 1:3.5 t8 %out 1: 10, or abq{t 4&590 aqwﬁrt -8, or about 1:4.2
to about 1:6.10058251 T Breew BNEIGR BERVIET & 1 é“ﬂl)%s?oé’éﬁos 18 08 hg
results in thetRbkriluirRhdhg boieahenifd\delige as HBABsqP4Hovel € si ze of
about 10 nanorretres to about 10 m _or about 50 nanonetres to about 5

gm or about [§$PInangnekifesnt cmnsiments mth@PhWE’il‘&aé]IngPrCBE’é’g%‘gn as &

[ 0026] Exanpl g3 E’Jloﬁ@@w%ﬂﬁdﬁ%ﬁ{lmp(ﬁﬁ?%ﬁnﬂo?@fﬂéﬁe&b%t&i(}(}@ Whet! ﬁlﬂhiuted or
mlling, grlndlng, crushi ng, tatin tra-soni c radiating,

s Dherbor snedonhys Sap o o804 ordbom 9P Or el lessicgié dbutidh ¢

of static m )fﬁggout']‘obln%ﬁ'tgal & inding, crushing, agitating, or
ultra-sonic ra
[0020] In one embodiment the lubricating composition is free of antimony

dihydrocarbyldithiocarbamate.

[0021] In one embodiment the lubricating composition is fiee of
molybdenum disulphide.

Alkali Metal Borate

[0022] 1In one embodiment the alkali metal borate includes a crystalline
alkali 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.



WO 20081106345PCT/ US2008/ 054358 [0027] M Il ing processes include a
rotor stator mxer, a vertical bead mll, a horizontal bead mll,
basket m | WogposeEb4Ss m |11, pearl mlling or m xtures theCRUS2009/054358e
enbodi ment, the physical process for preparing the suspension
conprises mlling in a vertical or horizontal bead mll. [0028]1n
different enbodinments the mlling process may be carried out in a
vertical or horizontal bead mll. Either bead m || processes cause

the reductionjgfz7par Mmhfg ﬁbéé%s@sfmaﬁﬁe@m)ﬁnlr sRRSEMI¥r, m@?tz@aﬂ%gd’mﬂl a
collisions of the netal base with at | east one bead; and/or other

metal base aghpi#sialead madrskeimiginegs bell mipapeariondlng o mivtwics freseof.
thereof. The j iele

greater than tﬁaé}%e;ew'g ﬂn%%nt?ﬁé/eql @ﬁ}rg%g%fﬁ%hgl%hé?gn%ase: ﬁfr}lswn
sone i nst ancesompreseheatimgane \armnakbuh@flzﬂntailbteﬁcémelm mean particle
size. [0029]I ferent..enhodi.ment s t si cal roce sin esults
T he al kal 1 428 CESRUFET AT IR BbEs ERecS S EF calfef fitg <
ngnomat res tovahboualtor muabnt@rbﬁquﬂll 5@‘{1{&3@rtbeﬁlaﬁﬁle?fdo@ss%b@hhlisle%énedatnon
about 100 nano tre 03 e m t.ypi ca cont ai ns
beads present ®aP "HPB sst‘Z"aB 6“‘ PS[CO gl’g ‘EnCF@’aE?“‘é‘l%ﬁltOfé%’ pstal hags
the mll. A rangerids! stebda@l af¥a Bihe: %@&m%a@agg%me@a{e@ @%g%gate%sm
% Surfactant [00311The surfactant includes an 1onic I onic or
ani oni ¢c) or nBALIFIEHI & BETREERkcredendha brgds Wn@ag}arhraa@taam@ansp%ph Hes
the dispersio caf ipg

Vi scosity. [0%302%183%18% a%i:%@lg%;[ ace?éﬁ%)g{:cong%{}% gq:T?cnc hg%c%lg}ééé vmﬂlt
hydrophilic Imp‘@ptnSIthcb@albamenﬁﬂuﬁ)oﬂchffgwngman phtigte siz¢ 0 about 40,

or about 1 to bout .18, or about ut,.

06, o apaut WO, FPuirferd Bk atnd e AR Y ainH mPasRRE Hoonfs i R
about 11 to aineut bdrkte lmvlﬂgeasmearhpmzabo;mc onbGMCllﬂ) @S oRbaty tohbbe Aot

8, or about 2.5 to beOUt 6, Those skilled me art wll ajq HfClate
Chat. conbi nat 'AEUGTY RRPFEkTS N DORG HBle oL W RETomSTSS A0

val ues out si d@mogd; t h@ﬁ@lrnangﬁgailwéalwalq@deatdaa}iregeheatc@a@%b&ﬂ anvaIfo,aor
final surfact ant blend is wthin these ranges. Wen the surfact ant

has an avai | a¥lleash@Pento0gyd ip of themdlily ?Aaéatﬂﬁﬁﬂnqw s csmmplerdorepG Vol
salt of the a%ltgldgoﬁrg;%la,pd where the netal is derived fromthe

al kali metal borate. WO 20081106345PCT/ US2008/ 054358 [ 0033] Exanpl es
of these surf3wofastand suitable for the invention are discl osed | n
McCut cheon' s sifi 9 Nort h Aneri.c

| nternational [%Eyd%]t olﬁﬁé (S}e anrgeléglgggﬁntdé 101%% & 1on1cf 0% &njeh rﬁ) dor non—lomc
al kyl aryl sul pdwthed; (hmmaﬂy d:iw @Iﬁsfa,ctmIsmbﬁmyatmwlms)omMGuﬂda metal
i ncl udi ng bI (of0) |S|n al kyl ene oxi de repeat units
(e.g., Pl uro ?ﬁ;&e %Hlsﬁgsétghol et hoxyl ates, et hoxyl at ed

al cohol s, et heuyi at esu@dbh@/lsuﬁ‘ﬁaaaml SomPOIRRASY IrRlRe ﬁi@s@eﬁﬁﬁnﬂ tg@}&ﬂﬁw
et hoxyl at ed fattﬁéam ds, et hoxyl ated att$/Tl esters and oils tt

esters, glycdirophilicthalance gL Byrangingeafabophd skt AR erettiovht TQ/éléOUf 20,

phenates, |ecit{yol: and A8hi YAldVADu bi @iduang, derigabl v ?§ about 15, In
nDnoegcerldes and derivatives, ol efin sul phonates, phosphate esters

and deri vati vlifferept @i})b&@lm&ﬂf@dh@H&Bemh‘oh? hbmédlftatabyufakﬁi, ds lass theingdhol s
or al kyl phenlcbl ]hl gra%bﬁtapt uY%t '01v§l§d ¢ SUCL O3 u?%t Slosé nkliled i hte art
sulp at Ch 3t 0I s ty

derivatives, és°or- al ol's “or et hox %84 al cSRors 8t

esters, pol yns]d)lbagblyhcaate tsalx:comwratdﬁwamfdsﬁﬁtrctama;t mégshe used with mdmdual
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.



[0034] I n one enbodi ment the surfactant conprises polyesters as
defined in colum 2, line 44 to colum 3, line 39 of US 3,778, 287.
Exanpl es okozuwistiadsh®e pol yester surfactants are preparegcrmstdssos43ss
3,778,287 as disclosed in Polyester Exanples Ato F (including salts
thereof). [0035]1n one enbodi nent the surfactant is a hydrocar byl
substituted aryl sul phonic acid (or sul phonate) of an alkali netal,
al kaline earth netal or m xtures thereof. The hydrocarbyl substituted
aryl sul phoni i d mm) Y -

the aryl sul r;ﬁo%ﬁc acl éﬁ gf*ﬂésg%gﬁfg?t%t? g?ﬁﬁé‘hrr&@ﬁl t?ﬂn %Qf(r)'s%leo%gd
enbodi ment t he NMofuohaerss ibpéfidrg ugreld g S |dl9831,| (Ncath dAmengni $es
al kyl substituted. .benze sulphonl aci d.

surfactants |Irsltemaﬁ1 '&aroc;ﬁgbt ": substi*t'tited %Xﬁpﬁﬁe ni c urlrg‘éigd ag%ac pamldes’

pol ypr opene hﬁ@le&pl@ﬁl@h@rﬁ@&%l, anad xided6 pel3Goglakylenbe mzm@eﬁrwsp hﬂm‘hdlng
acid, and Cl16-C26 al kyl benzenesul phonic acid or m xtures thereof

[ 0036] The hy&)ﬂ%aﬁwﬂng FOBIPEISINg %Jhylapkm@gr%ﬁt nyisy 6aee Plgateans
8 to 30, or abgy n%yl?:@:dt gIc’%Hﬂgteﬂ?o la®s, agﬁb%ylétgdtgcmyt fe&lgﬁg%{eg(é%g{y%o

atons. I n one enbodi nent sur actant 'S m xture of

about C15 al Ipiabibémz@h@iyéalt@hmme@ adli @tsldeEx@thw{yé@ed)ffatsuIaptldan@th@sfiated
I ncl ude dodecyl, and trideqyl fateengs‘?er o gb Lem?%‘é‘%nsegqyco?pe'& Hal enes, Bhe
petrol eum su ﬁhosucc hates and

2008/ 106345P@61‘1{z52»@@,8/ RE4A3b8 [16AtT | mncbndemaimeh nmgtmt hands uddraatiast
is in the formof utra r overba %d]isurfactant neutral o

bver based SuPTIOELRr e o rad fari e o ot iR PREhaR, SF e o8

earth netal. dIheatarlegaEfopwlaﬂedl M wdRSylatddnifAt aPiat a&SalbBhelk &Odiky
and the al kaline earth nmetal includes calcium or nagnesium |In one

enbodi nent t B8Rk aperbHEt dlerivatiesdisuersq kstshe BADBYTRENES t HEPRRIaPT ne
earth metal iafo68k Gk ¢ox)@R381doRoRNE f&?@@ﬁérﬁ%yﬁ%tﬁéﬁ@éu’cmﬁﬁﬁﬁé and
borate dispersion is substantially free of, free 'of an al kaline
earth netal dativatbks.a salicylic acid sur f act ant [0039] I n one

oo Tent o gl ko, RS b FRLRRY Al doula e
sul phonat e, whinsi B, lineedhtl geiuke Gy Ilmg r?,@tqf T3 758ﬁﬂﬂb@xamp@m@euuame
Total bor at o PPERE: sivgrets QrmBtaneh an o el g I aReRRR! 4f LR
al kal i ne ear tHranplcalA ®at indhdiag palsythadkeny! sul phonate. [0041] Typi cal

exanpl es of a palyol efin include polyi sobutene;
P [O(PSSJ y In one embodlilment t?ae%urfactant 1% a hydrocarbyl substituted aryl

sulphonic acid (or sulphonate) of an alkali metal, alkaline earth metal or mixtures
thereof. The hydrocarbyl substituted aryl sulphonic acid may be synthetic or
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;g-Csg alkyl benzenesulphonic acid, and C;4-Cyg alkyl
benzenesulphonic acid or mixtures thereof.

[0036] The hydrocarbyl (especially an alkyl) group typically contains § 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 Cjg to about C,s alkylbenzene
sulphonic acids. Examples of sulphonates include dodecyl and tridecyl benzenes

or condensed naphthalenes or petroleum, sulphosuccinates and derivatives.



pol ypr opyl ene; pol yet hyl ene; a copol yner derived fromisobutene and
but adi ene; a copol yner derived fromisobutene and isoprene; or

m xt ures t Wep20§8/106p3042] I n one enbodi nent the surfact anPCi/BS2008/054358
derivative of a polyolefin. Typically the derivative of a polyolefin
conprises a polyol efin-substituted acyl ating agent optionally further
reacted to forman ester and/or am noester. The acyl ating agent may
be a conpound with one or nore acid functional groups, such as a
carboxylic acjghzor amyei debddnatfoihe ExAIRIgS i0fin ale a6y Al NGeROANL:
i ncl ude an al pha, beta-unsaturated nono- pol ycar boxylic acid,
anhydri de est Bycrbiscd spifaciant 96 2 pRureder om@ﬁﬁﬂd@gr%ﬁaatrtyawm}atﬁltﬁg v et
i nclude (et hll@ﬁlﬁ Y| 'aﬁcagﬁé gartmewl 1(1{5‘3&112&1%{@\’41358 44t tﬁlu%’t,@((\)ltigsﬁfn or
anhydride, fumaric aci taconi ¢ acid or anh |He, or mrxtures

t her eof , wher eodiuret hi)d Hor g/lkalmcn@athsmatat }ntqhtrlcarcatmmnmmgncsimﬁlOOﬁBMm

one enbodi nment fin i r| vati ve of ut n with a
nunber aver agé- @%ﬁf@% %‘F %‘r’ihg}ﬁ'?f%t)ts i ufnéaslfl Ogﬁoeﬁlt 0 ﬂ%gﬁ ?ar&

about 500, abswtal 60f]ciabout 700, or about 800 t o about 5000 or nore,
or up to abou 00, about 500, about, 1600 bout 1300, aqr about
1200. In one @&g mUhOnf é@i) gt%t atffoeklls i¢yHispepiop H%S&Stannaﬂy

pol yi sobut yl efige éES%Ct‘réerf BRKRalifeadR hte‘t/a%dit/@f a's u%ﬁﬂd'aéﬁ sha¥@mih | ess
t han about 250, nore. In one enbodi nent the pol'yisobutylene used to

make the deri W4BPNe Hasnngmbpdiment dapselkalb sistal dooite ispeiiph éy erfstantially
enbodi nents t 0

at | east abou?&é ‘%Et(%lgﬁﬁpﬁéarrélg@ﬁ?%?ggrﬂ%%é;g%ﬁggg Bglly %Eﬂy‘f@'&l@ﬂ&g C)S{h él%81%
or at |east athotpt)lﬂltk%}dgr@lb(hata&iﬁ%m'avmgvaholwui@rlwaﬂ@nef 400ourhsghet.n one
enbodi ment th yi n t erivative have a
ol vt sper si ¢ 0R,) BAHE BREAKRE fhe MdlE s 18- Wl BpN & TRMRE
20. In di fferﬁmofemtfmdlom‘emhtkattrh:eeaﬂmhmtasmwﬂel@mnmsﬁ(tutphoﬁmé(e t he

ser vt v v el gt M el S R st 2
pol yi sobut enepdlﬁ% pashd; ety ehytdntea W}&tﬂéﬁeﬁ@@df dohti8ebult &R and butadiene;
S

pol yi sobut ene substituent has a nunber average nol ecul ar wei ght

rangi ng from asRAYHCEsnvVebiramderbuteng@nd isspreaporitmixngenthesoabout
2,300, or abopaZi00 §P B Utnodih (B s%tt@utn@%o LR QMO%QOQ lydi3fin,
ratio of succinic groups per equi val ent wer ght he pol bt ene
typically ranﬁmcﬁlbfo#tealdgutafmfe%f @ ablyatefip, SOmDﬂiseab@uIOl)lOlﬁT’ﬁtt-mEmb@md
2.1, or about 0,,ah0 b 0 abou In
one enbodi rren%c}' ahmg L%r% ? Hénojn[aﬁy sﬁ%}é yégg%t %ttgr%)/ ik escf 3 ang/oé a[mmoes et

f urandi one esTier avylttingeptmenyt bei 4 ebmpoumd xtithr ese tohemaefactd Humooi@nal

enbodi nent the surfactant is |l yi s but |.ene ,succi nj nhydrid

derivative su?R"%s Saw%ozfsyfls @t’{;'?lgn%m fe Wﬂy ide trreq n%m of an
thereof [ 0046&0?&33@@ dgyidi Bluddeni agal ¥es-uaiatRBel HSRBUbY hEPQIBIAGEE BLiE,
anhydri des include hydrol ysed succinic anhydrides, esters or di aci ds.

Pol yi sobut yI By difcc PSRt coTafpai T dhemreti vErdmples af an grdpidng agent dnghadee
the alkali 35&&1@6 alélrﬁaﬁﬁscnsmﬁacrﬁateaha&&my Br gthyraﬁhy'fﬁagué yligne

succi ni ¢ anhydride derivatives are taug
4,708, 753, anithcsse 4cidag an@sind[%mztm]xme%dhﬁrfe@ﬁ afhrpree(mdduamhc gnetamfeacryhc

surfactant |s t |aIIy free of, to free of, phospholipids, (such
as |ecithin) an am no acids (such as sarcosi nes).
[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



[0048] I n one enbodi ment the surfactant has a nol ecul ar wei ght of |ess
than 1000, in another enbodi nent |ess than about 950, for exanple,
about 250,wahoast103@0, about 500, about 600, about 700, por/UaHOLIH54880.
WD 2008/ 106345PCT/ US2008/ 054358 [ 0049] I n one enbodi nent the
surfactant is selected fromthe group consisting of a
C8- 30- hydr ocar byl substituted sul phonate, a succinimde, a succinate,
and m xtures thereof [0050]1n one enbodi nent the alkali netal borate
di spersion contains, not nore than one surfacta 051] Th nt of
curPact ant, kbl h o i R0 Gafri? Bl oo e peedonty T
t he di sper si qiffémy: tdodidents $h ¥otulyididhRd o nb&Blike derivative contains
Enbodi nents (Wt % in Dispersion) 2

at least about 30% terminal vinylidene groups, or at least about 60% or at least

about 75% or about 85% terminal vinylidene groups. In one embodiment the

polyisobutylene used to make the derivative may have a polydispersity,

Mw/ Mn , greater than about 5, or about 6 to about 20, In different embodiments

the polyisobutylene used to make the derivative may have a polydispersity,

Mw/Mn of about 1 to about 5, or about 2 to about 4.

[0044]  In various embodiments, the polyisobutene is substituted with succinic
anhydride, the polyisobutene substituent has a number average molecular weight
ranging from about 1,500 to about 3,000, or about 1,800 to about 2,300, or about
700 to about 1700, or about 800 to about 1000. The ratio of succinic groups per
equivalent weight of the polyisobutene typically ranges from about 1.3 to about
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 embodiment the surfactant is polyisobutenyl-dihydro-2,5-
furandione ester with pentaerythritol or mixtures thereof. In one embodiment the
surfactant is a polyisobutylene succinic anhydride derivative such as a
polyisobutylene succinimide or derivatives thereof.

[0046]  Other typical derivatives of polyisobutylene succinic anhydrides
include hydrolysed succinic anhydrides, esters or diacids. Polyisobutylene
succinic anhydride derivatives 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 [ecithin) 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,
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[0049] In one embodiment the surfactant is selected from the group
consisting of a C8-30-hydrocarbyl substituted sulphonate, a succinimide, a
succinate, and mixtures thereof,

[0050]  In onc embodiment the alkali metal borate dispersion contains not more
than one surfactant.

[0051] The amount of surfactant, alkali metal borate, and oil of lubricating

viscosity in the dispersion may vary as is shown in Table 1.

Table 1
Embodiments (wt % in Dispersion)
1 2 3 4
Alkali Metal Borate 20-90 30-80 40-70 45-65
Surfactant 0.1-30 3-25 5-20 7-15
Oil of Lubricating Viscosity 9.9-79.9 17-67 25-55 28-48

Oils of Lubricating Viscosity

[0052] The Tubricating oil composition includes natural or synthetic oils of
lubricating viscosity, oil derived from hydrocracking, hydrogenation,
hydrofinishing, and unrefined, refined and re-refined oils and mixtures 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.




O ls of Lubricatine Viscosity [0052] The lubricating oil conposition
i ncl udes natural or synthetic oils of |ubricating viscosity, oil
derived f rwm2bhysroesas acki ng, hydrogenati on, hydrofi ni shipggmumsamnsloss3ss
unrefined, refined and re-refined oils and m xtures thereof [0053]
Natural oils include animal oils, vegetable oils, mneral oils and
m xtures thereof Synthetic oils include hydrocarbon oils,
silicon-based oils, and liquid esters of phosphorus-containing acids.
Synthetic oi ligogiy b SHeQMEathdy ofd c?i?@f"fubnfrﬂ%iﬂ @387 10al b lhare o
synt heti c proced re as we as other gas-to RES
enbodi ment thmimmdmayl @hoofoet hefeped sentasi mvmcnmty |moci1§ieif)ulmamhng

enpl oyed in as-t ten .Fi S¢ her sch droc r bans
or waxes mayq elcF%? ?S(ii é’gﬂ%lﬁ §1esdOf %E%ﬁ]qum one 5?‘;%2 eﬁ%ﬂ? t'ie p(gl Soi |
conprises a nxml[y&@dunhﬁ;eb ef hydrbglatedi ngyBnPAIpZencPABe Y meRNO-HydrdRert6d
PAO- 7 or PAO-8. The pol yal phaol efin in one enbodi nent red
from dodecendSHens aogv ﬁepalawagapﬁ%? w%nqsaf‘éeeﬁelya?la@%]a@a GRigrs:
enbodi ment t h\Rilkyl OftydeHBY, | SREAYIGarVi $6RREANI ! Sl BHbIOMesYGIbI

adi pat e. 1 D S R Gy 3 § 4 (B BRLIGe A SR
oi | of Iubricalvayprdeeyiates s esters eémaiqw\a 1da SEEEyaerpolyasisalls o
be referred tpeas,d Hip3aasd s\/tﬁ@%ﬁ%ﬁ{a Idcmdeydwgm@éﬁqé QAR esters,
copol yners of styrene- buta i ene yl ene-prop ne pofyners,

pol yi sobut enemlyahy;dlzttegena’tt e@tm,yrwfh;eﬂk)slmpﬂenelqjed ymﬁ s¢stéry dobgemdticd

i soprene poly ate acid ester A ate acid
esters, pol ya$§$r£d5$%¥%ﬁ%50130?3('%%?‘3/?01%1?91?11%]10& 33%(@5‘-‘3&% é% copol ymers,
pol yol efi ns, [pedAal k@ilsref hveicytigl escatg st elks befdeﬁabdﬂampemﬁed in the
anhydri de-styrene c | yners. .In dj ren iments.th

e udes. pol YhETRE AT, it (i et PSR hapacuey & GuBgite in
pol yal kyl met hae rewlbati @send ikt eﬁtoem;rm‘auﬂgkz@c@sz bt 46 w8 LAFIEGRup 1, 11,
copol yners, poI i sobut enes or m xtures thereof [00571Q | s of

| ubricating Vilsd¥siveyVInkape1ik oryaixguss Hsaeofs 2ah it ppother prRbediment AP
American Pet rgbgym sty B&gte%u(&%)xuﬁ%ﬁw%f DL £S5 GAARARAR LA IHe oil of

Gui del i nes. I n ohe enbodi nent the oil | ubricating viscosit

conpri ses an iWpicating ypscpsity is, a Grpyp [ 9r H/'Da&fél oibase injahgther embxdimeaisa
thereof, andd her_.enbodi mrent APl Goup II, IIl, 1V base oil or
m xtures ther erg}lgmﬁfd%n% ‘her embodi ment the oil of Iubricati ng

viscosity is [&0883ouplte emmodnlt obtiseilodfl lubimchting vmombepreeerm,aditymmllyahe

Goup Il bae0|l 00581 noun bri cat.i

Vi ocosity pr S0UREe g AR ERHE g Spm D8 L hhe R 3F thmount
subtracting fores amgsundO6r e plestieingdnnoaf the amount of the
conpounds of e present |nvent|on [0059 In one enbodi nent

| ubri cating é@ dsi tip e @nbodippnt g lpdrigatigg composition 1s in the fota of o

concentrate and/or a fully formulated lubricant. The ratio of the alkali metal
borate dispersion and/or the other performance additives of the Iubricating
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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concentrate and/or a fully fornulated lubricant. The ratio of the

al kali metal borate di spersion and/or the other performance additives
of the | ubM@aws/Mg34Sonposition to the oil of |ubricati RCNVISESHEIIFS
and/or to diluent oil include the ranges of about 1:99 to about 99:1
by wei ght, or about 80:20 to about 10:90 by wei ght. G ease Thickener
[ 0060] I n one enbodi ment the | ubricating conposition described herein
further conprises a grease thickener. Wen the |ubricating

conposi tion cmuBlj SeTh@ gHB8asRickdtcs kENBdos thbi@riSRNROSLY | R YinQ%anic
described as a grease conposition. WD 20081106345PCT/ US2008/ 054358

[ 0061] The gr eB@vderhisefe ferclqyn Crganescli: dentongedamsdesilict.opal¢ite carbon
i norgani ¢ po S = - tpnlt.e, § :
11 oo cal oi o JIRCNED (AR prRERERATAL B Sl ARIHE (R A Bborytic
m xt ur es t hera&uod ,andiar) estéerc Gubloyasl & cnamd-doamdlyer carbdaic( sud mnd&racster

mono- or poly; carboxylic acid and/or ester thereof), (iii) a

pol yurea or dﬁhﬁ]f'egg),’ ag?fa%o%uaeraeosr H&p- °c§fm1f‘§'6%szr]hfe]f?ogne enbodi nent the
gr eﬁse t hi cklemeﬁz]i sI B mezﬁl@:anmh b@t?ﬂhjdlgmb@ &ﬁa&mfﬂﬁrd 1}&1(150%5 Bmemngﬁﬁd’eh@
such as a silica, ay, or other fjiller type 063] I n one enbodi nent
the grease thﬁi"’é’li’ﬁ‘illg I TRAtg gl F'{Fé‘dlsflrsﬂ’r’?%ccé’ﬂyef“ltoc@f}“ 5 @B% 1y a calcite

thickener is jgethe fiPbHE AmiARIAUET Pasgdacaltivent S BBONAL &off calcite.
carboxyl ates are used. In one enbodi nent the grease thickener is

derived from Bypiealbrdealeite tugkenemis Sultimnat . an] OBE#F Thealeirbusgionate
aci d and/ or et &find tgs?&e' fehuds cﬁle'@ﬂ%'dﬁﬂémpntg!? éietaﬁ,@rtmgéﬂ?hgs 8&ictd

and/ or ester thereof; a mxture of two or er eo
pol ycar boxyl i tomcindvartdsat caéstmrsutpdpnite. a di - car boxyl i ¢ acid and/ or

ester thereof, 0651 Typi cal | r.ease,thickener s derived from.a
motal sart o5t oRRhEBste SLARE SfEAMElep! Tyrile Rl O o
i ncl udes an atakadxylivebal andddrkaldrnecro®f, at a mailkturt B tAD of Moo thendofOIThe

POt asst um SORRHOBANE! G HAGHEr T Babs drfi-G DA AARS LGN ST

and m xtures #bgbeof In one enbodi nent the netal includes |ithium

calcium alumniumor mxtures thereof In one enbodi nent the netal

i ncl udes |t hi%df3] | nTMealbhissensretitickener et darivedc figdes ceateli spt of 2

[0066]1n one emandhidBRld dndfor&ited! Otfent e nflhfi BhORXNM! drCalRBl thetNCAAER
metal, aluminium, titanium, or mixtures thereof. Examples of suitable metals
include lithium, potassium, sodium, calcium, magnesium, barium, aluminium,
titanium, and mixtures thereof, In one embodiment the metal includes lithium,
calcium, aluminium or mixtures thersof. 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 8
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diester. In one enbodi nent the carboxylic acid and/or ester includes
one or nore branched alicyclic or linear, saturated or unsaturated,
mono- or pwbybosdoesxy substituted or unsubstituted carbexylusmoscissks
and/ or esters. In one enbodi ment the carboxylic acid includes one or
nore acid chlorides. In one enbodi nent the carboxylic acid ester
i ncl udes one or nore esters of one or nore of the carboxylic acids
with one or nore al cohols. The al cohols may be al cohols of 1 to about
5 carbon atong bt i §, lz%&ﬂtuqm@ga RNGS ab k8 6CBT gge&yid Gar s per
contai n about 2 to abou or about '4 to about or about g
about 27, orlnﬁcmﬂelz to about 24, or about 16 to about 20 carbon
atoms per ﬁé"}r] 100%%7 (Jaod?nrlleent%ﬁmcar e ?Ecrf (%E)Ib 2 )%é(r thereof; 1nclud
and/ or ester eof i ncludes one or FonOCar oxy T acr d8°ahd? or
esters thereahneg onemore mmecaboeayitzoxyidsC adbdseseend/ thereelt enis &hemﬁef
or a mxture of two or qgre }hereof | n .one enbodi nent the car %élc

aci d i ncl ude<ISHPRIREAGIA Wd{ esfers HiskeoinotiHERFE PREVE &F BYYG Ithee

and/ or ester thhaieehbodiglehdes darBbatiler &ci@finbN8eOhn MMMo edibOXYbhe
acids and/or esters thereof and/or one or nore polycarboxylic acids

and/ or est er STtRdiegY thy prrberey liersetiRiAot CSL*‘Fféh%f&PBBWdﬁ& ageixgra é roe
ester ther eoforl BhiidegsBoRyitd WekisOln@RE OcBOUE{BNAEALENN I6F Bd:dlS
and/ or ester thereof and one or nore dicar oxyflc an

pol ycar boxyl ipolweibdsyhndeids andorrgenstbereof. {m@lsﬂ?mhocamfemétbemarboxyhc
enbodi nent s, I I / I

aci d and/ or é%?ﬁ? ﬁggé%éﬁ%h%fq£d9%£§%§8¥%%éég%ggcgd?&% &Qﬁﬁ%gké f
may be in a raamlgan'dm Iestdi tigralfoartd &eQ& mOreadma:bo:@OM@,d/@rpoa}thOx&Gc 90
to about 50:50 ﬁg 80.to about 40: 60, or about 30:70.

[0069] I n onea§w538?ﬁﬁﬁﬁ &% boxyl i c acid and/or ester thereof

i ncl udes one [G§6870" enhyigiefny SheREingerds; | 18 RAhOFatiRSHE Bz aoxy e afd/or
acids. Exanples of a suitable hydroxystearic acid |nclude 9- héprox

stearic aci dPOb@dﬂ&?aV%wC@t@%rcesa% cregb 10, R LY e #¢dd 2BAQT 8T o

m xture of twe.r84f ARY Ge tufﬂ?trr%’ge 1£Bﬁdﬁ1%tﬁf0§t g@YS tGQJEQﬁﬂ @?4@% BbutPd:60
nmethyl esters or natural esters such as net é7roxy stearate,
i

met hyl 10- hyd@éﬁ?ﬂépéﬁsat@xmﬁ%@ﬁQFOi@mﬁﬁaﬁ@xyfgﬂﬁaﬁ 8, hydrogenat ed
castor bean or

L e A1, A o ARG A OO Rl
pal mtic aci dmeanramdm dnydrcagzstdarldaectiémhmd/alcﬁslelanﬂ/tmselaicghodéarairmpl@acbﬁa

I n one enbodi carbox udes, on e, of .
undecyl eni o Serapte WS PR g rffid 4 AriBrEReRagpde. [PhFe Sy pigoric
gadol ei ¢ aci dgidell gt xq0tehricCicEE o€ @SRIA@Ire o eivd or emore itlﬁ.‘er&ﬁi dThe esters
nervoni ¢ acid, 2,4-hexadienoic aC|qa%I|nole|c acid, 12- r oxy

t et r adecanoi @AcFUIPTES- MEPRYTS Byl s&iFoP T NafLFay cstess F1 r%?x?ilethyl 9-

hexadecanoi ¢ ggidsty fcdMR! RffhNEXOHOERRG &eﬁﬁtedmétﬁylh)lgl}%}ﬁbxycﬁ%ﬁﬁtec
acid, 16- hydroxy i cosani ¢ _acid 11;14-ei cosadi enoi ¢ aci I'i nol eni ¢

acid cis-8, hydmgenapderstarbieaneilcorzomixturgodéwp @b mote teraer.

cis-5,8,11,1 e|
) %%Q%%Hf?ﬁt%bl id includes | id, ti
cis-4 7 10, 13 1@” 1o e chpotidiin B a%’rd""y io|ac1d, includes lauric acid, myzistic

rici noI eic a@pd, baluritt efid, a@phidlceace®§ieéamlp caculcind/or| lighanéree aaid.d In one

citronelic aci ner ci ahieti cid abSCISI
o tore of CasatihY IR kafkihic ACRRE e @ ROICRE aRfkot afig,; o
i ncl udes pal muyristdeic @éd,halmitelerr add,doleic aaﬁ)d egatdoteﬁ:o dcid| Elraalzerabzd. aii d,

l'i canic acid, el eost eari c acid,, or a mxt two or her eof .
[007111 n one SEMBIWHEHE: THEC Gk ETPRICH s ﬁﬁ’éﬁ%’@éﬁ acid, linolelc acid,

12- hydr oxyst qaryyer@& thiraaBehnda! &sidl heLBRkoxy A7 Altmoanacenbod) pmbky

the carboxylic acid includes iso- oct anedi oi'c_aci d, octanedi oic aC|d
nonanedi oi ¢ &ekaflccanoet adid, HbydPxy Hewdaeap s Qﬁlfbdﬂdixdé@ﬁ/alé@&?n&cﬂcé@ 16-

undecanedi o ¢ aGLd. ;GQAGEABAMN Pk £ ASkLhiedoid dELRANGIMC a8, Tis-8,11,14-

eicosatrienoic acid, arachidonic acid, cis-5,8,11,14,17-eicosapentenoic acid,
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[0073] I n one enbodi ment the grease thickener conprises pol yurea

t hi ckener fornmed by reacting diisocyanates with amnes to form (i) a
di urea sucW@E/he34She reacti on product of nethyl ene di PCGUESAERE4358
t ol uene di socyanate with a nonoam ne such as stearyl am ne or

ol eylam ne, (ii) a polyurea such as the reaction product of nethylene
di i socyanate or toluene diisocyanate with with ethylene diamne in a
first step and a fatty am ne such as stearylam ne or oleylamne in a
second step tgisgi¥epa3 %&Dw&o@fhe@éﬂogpma sama:m@s-f@%&ctm ri MR 1 bEE BRid
l'i nkages per nol ecul’e_and sone havi n i nkages per nol ecul e,
(iii) a pol yu]faéwlélén%ﬂl‘éxelﬁ@ﬁ*??éw wdu?wmﬁu%gi t%ﬁ%‘ﬂl%ﬁ@iﬁ) Sarvonisf agd,
| ow ol ecul ar e Iki A EeiSHCLI @S o AGC GuRC b 855 R01fierBGh d thone

conbi nation w pol'yurea to t en grease one e I ment
t he grease thcmk@mcntdwsqm’u@cyhﬁ aaldpirllcwpeaalon‘rodknura@al @é@iprai:isleflinolfclc

reacting a dil te with.fatt m ne o anlne m ne.
WO 20087 10634%%@%9@%6@‘85&%%‘3 [yif)%?%"f‘f‘ﬁ‘%arbco TASSLTT PR ?fa W"y% Bt
in different &ﬁhmdlnents in a range sel ected fron1the group

i sti f t t bout. 40 bout 4t bout 35, t 4 to,
oot S aonHE o b BB s et st

of the greasemﬁ@qgg%h&gg@KmThe grease thickener nmay be used al one or
in conbination. Ot her Performance Additives for a G ease Conposi tion

[007610pt i onal¥0y2] t hén gpeeskodiBaposr cRibAX G2 inchisles éwnprtingdiodhecids
mor e ot her pe&{;%d&?&E%c?cﬂq{ohh%{&EmC %a d QREic %\AEOBH&%%O&O'Q&E'Qé%m

i ncl ude net al eactivators, anti oxi nts, anti agents, rus _
i nhibitors, vicsé)osutn)decmlddlfoucer 3101dextd0@n®npdlessuaeldagentl@:dncxhom acid,

m xture of t V\%tlgdecrrg agow a% ntagl0 g 1]3 Mg}cf? OF g%%xfure wo or %Cl u%%rgo

exarrpl e, one oOor nore deriva VES (o} enzo r'razo enzim e
2- al kyl di t hi olenge icmibddzndre Sthe ZGarbdﬂyMbdamdlllﬁh&MOhhmmdioﬁs acid (azelaic
ﬁl g(Na:\l[(S: aldlk %/4{1(?%); halggaéeb?aﬂm%éd?%%grégt lergozx%lh%samg includes decanedioic acid

2, 5-bi s(N, N- disabdeyd dictd)i o-mr beawayt ) carlloxdiid- Eﬁﬂaﬂin@ﬁ@ﬁﬁsgrou s may be
2-al kyl di thi o, 5-nercapto thiadiazoles or mxtures thereo 8078 The

benzotri azo |l B’Sfﬁﬁdﬁh%efﬁé}w}i A diraehyheftiprder Hirethy tljtgmrte&tqaéﬁn@zal@t%e
or nore of thgnfals O\ﬁ’b@aﬂeﬁlon@ Rg&h%&@f's dlah AT adt ga%r RieriB ﬁonﬁfed@ateor

7- benzotriazol es.” The hydrocar roups ray contain fromi to about
30 carbons, afsdelpig).ofiethy wﬂln@ln%‘fcf(ﬂtﬂﬁhﬂ spbacatwduor héxtyeas sdriso @mmoren
one enbodi ne { em 1 to about 7 carbons. The netal deactivator

i ncl ude 5-methyl Benzotri azol e (tolyl triazole). [00791The netal

deacti vat or nﬁm7bbdph35@mﬂ ammadugmﬁa$bscgﬁwmsnh$bm§mtcampﬁmmemmhawmmn
in a range selecte roup .consi s abou w %t

Lbout 5t 5 MEIT GraBbI et naar s B IRE kbot? 6 GoSee o6
to about 1 Wsu¥h EQO@@]ﬂd’&tlr@ziﬁtldanﬁaﬁ)duﬂﬂdfd%a@mm%iéb fd S8 toluene

t erpenes, sul phurised esters, aromatic am nes, and hi ndered phengls,

or a mxture YFOGYaRAE Witk rae rqq{]@@@gfe 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 cligomers have
more than two urea linkages per molecule and some having two linkages per
molecule, (i1} 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 diurea

comprised of reacting a diisocynate with fatty amine or polyamine and fatty amine,
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[ 0081] The anti oxi dant nay be present in a grease conposition at a
concentration in a range selected fromthe group consisting of about
0wt %to wbawsi®4smt % and about 0.1 wt % to about 6 patr/u%go0aerd3ss
about 0.25 wt %to about 3 wt % WD 2008/ 106345PCPUS2008/ 054358

[ 0082] Anti wear agents include one or nore netal thiophosphates. These
may include zinc diallcyldithi ophosphate, a phosphoric acid ester or
salt thereof, a phosphite, or a phosphorus-containing ester, ether,

or amide. [0Qgg}sfhe ﬂf&t%l’é@s%rthﬁ:@@ﬁ@l YesORt R GHEANE LALGIYARSE 2 range
conposi tion at a concen ration in a range selected fromthe group
consi sting ofsclbiedtfran ¢ite Sionp calpdsiing i awudl tamebua¥Burbodt 4 tovebostt3s,
about 5 wt % bL)‘gtof-? %HEB% {3(5 Qilﬁlmpt: ﬁrfﬁaolup % glqc? alg)orll.l% 50£5 aB’P]EtezorW& %1’[ ercent
sul phonat es such as ca ciim’su onate or maghesi um sulp ep am ne
salts of car bﬁxtjah|grcae|aﬂ:mwsnﬂonasThetgyd:eamthﬂkaﬂ:tramm;atbe usﬁ:drrd«msat ion
products of dod cen succinic acid or anhydride and a fatty acid
such as ol ei ¢° t h a pol yam ne, e.g. a polyal kyl ene pol yam ne

such as tri etcbtﬁbxemfcema@wﬁ@dm%s ﬂaathr@@teetrosnMsna;lnkenyl succinic
acids in which the al kenyl group contains from about to about 24

carbon atons [IRTH al CRiiELEY s then SE85$H SPYEPSiEBR dnay é@@sﬁ]rwwgtom or

i nhibitors ”@ﬂor@eotﬁ)ére&&fbtnn'aﬂceaacﬂﬁﬁéése ?H%ﬁ?e'rtﬂe%rﬁﬁn& &f?i‘i‘t%?e@tzhélhﬂ@n
in a range selected fromthe group consisting of about %to

about 4 wt YymeiblodeactivaRrast amiorislantsopntiseon a%ntanwsauatmmgrsgmwos%t o
bout 1 wt % |
anou’ Vo HREE] M RERY LY lOLh 155, @%@{rnlsédo%t?,ﬁ%rg{mgg{egw@o yneric

materials | I ng yre ene ene- propyl ene
copol ynmers, Qoewi soﬂdewhésaotlhgddrwgmiadeefbrmympmeons op nene dpovatives of

hydr ogenat ed .r adi cal ,i sopr ners, | at e, aci d est

pol yacryl at e PSR & %r s, 8?79%43%?1(3“ yr 2%8@‘@%{&%03’%? RAIEOIEH uggt ed
di Fne c0pﬁl érmgﬁdztma&eﬁ@d)mfalza&is Il(JNyaﬂiﬁléﬁymtﬁi@@alfb'drﬁdﬁ}iberﬂsﬂﬁdz%Icﬁf2 ,5-
mae|canyr|est ene_copol ymers and m xtures_t

T scosi 1y oG oS AR Zofs . gt KOS S RIS o krbgmoy )
concentration, 3ﬁl-t1ﬁadi1@£l96s @%l!@ﬁhﬁ%ofi %Habﬁ‘) @Al 0 Q1S bk tuRg tRfrefr W %
to about 30 Wt % about 0.5 Wt %o about 20 Wt 9% and about 1 Wt %to

about 5 wt %[0([7@(1»88] ExTh‘éné’%?‘%@%W% (cEPpoalg@ntglthamclﬁﬁ‘;/ bedipsadyhay

include one Qfpstitutions at one or more of the following ring positions 1- or 2- or 4- or 5-

or 6- or 7- benzotriazoles. The hydrocarbyl groups may contain from 1 to
about 30 carbons, and in one embodiment from 1 to about 15 carbons, and in
one embodiment from 1 to about 7 carbons. The metal deactivator 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.

[008%]  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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nore sul phur or chl orosul phur EP agents, chlorinated hydrocarbon EP
agents, phosphorus EP agents, or m xtures of two or nore thereof
Exanpl es ofW@ewki@ERsagent s nmay i nclude chl ori nat ed wax, POF/Usa08:054358
sul phi des and pol ysul phi des, such as benzyl di sul phi de,

bi s- (chl orobenzyl ) di sul phide, dibutyl tetrasul phide, sulphurised
spermoil, sul phurised nethyl ester of oleic acid, sulphurised

al kyl phenol, sul phuri sed di pentene, sul phurised terpene, and

sul phuri sed Djgisa\ d%ua@eys dhts RRARRNMS ¢f Bl ﬂn&ﬁldthla@ssﬁ:@ésbmse BAEN
as the reaction product o phorus sul phide w t entine or

net hyl ol eat emcwﬁ%lﬁﬁélﬁufgldéglp@wgy@@eﬁpla@pmé agj ﬁv@rc@éféﬂg@mofamhosphﬂc
tri hydrocarbo sphite, diheptyl

phosphit e, dlgrao ﬁ@@h&%ﬁﬁmhn Fﬁgd&ﬂgﬁ%; ﬂinyl phosphite;
d|pentylphenylﬂwﬁbspﬁmtemUMNadegyﬁ phpdphpeesnt dist garayd cpmpsphibt eatand
polypropylene substituted h e; nhetal thiocar ch
Do I he i et sTRTHH ik i ThEs SRGCD BB i ieafi, pwishor SHeRER %5 vilf
di cycl ohexyl ghvaspher Beiddhbeang \amdtdatbautzs wevesalts of a
phosphorodlth acid co nation [0089] The extrenme pressure
agents nay be[@ﬁgkengﬂﬁh %ﬁs@c@gﬁp ©F dRotsr Msted oHLRINALE | 150 3 a
range sel ect egal&hﬁmdlglﬁmgfe%{pm@g&%hﬁ s hQlat@&bRbihe Qaivd of/%ét‘goﬁﬁ&uéméso
w % about 0.25 to ut 5 w % and about 0.5 to about 2.

Ot her Per f or n#ifEés agtyilamipe ecapeate, qwﬂw%@lkpwgu@éﬁﬁégdqcp@ﬁ su[:@@w]udw
one enbodi nen ricati C i i I r

met al wor ki ng % H@’#ﬁ?t Ifeargcfg}g r@gﬁ;gﬁ%@ ﬁgﬁlggr% g&r)n“gﬁi::g %ﬂ&ﬁuln\?eg & the
ot her per f or npaigekpldde tpnlyemnaer mcthyqal triathyjersttmotieg orrheti ¢shes gf elieny!

consi sting of antif skin ent met al
deacti vat ors, Su%n n|1cm9€i§%bl “i% C}Egteh ﬁf(%nﬁ gé%‘f'??%rg?lnﬁgléoﬁ? SEOTtO%é(fL]aEﬂt«%‘
t he odor rraskm@olageﬂissmmﬂbm greaes pappleolsvul berry, Waternel on,
Cherry, Fruitogk ces,  and L%$gH %all comerci al.ly avail abl e from

[ 9

| nt er nat i onal lyr afBe gt DIy Cariessthédd %gWT%PO‘E‘B%Bﬁ‘F éd)2

Useful antif ogiicagteiion ihnCladgesabdyd fbsl ﬂ&@%é\é}ﬁédﬂsﬁhﬁg of Ws&ftl wies &
deactivators include triazoles such as tolyl triazole. Process to

Prepare G eas@o#hl Wieraibryt Qpﬁg"t%rﬁ%é@?‘#@o‘ﬁ%{’o pwbdzpf B-05rve ‘6rib 89 HEINt
the inventionypsovides a process for preparing a grease conposition
conprising: blending (a) an oil of lubricating viscosity; (b) an

al kali netal [98Bel e Hisspsibsinodiftserinéinde hencaldraliorerepaymbue ametdrabs a
nole rati o of aI| a eat han 25 of Qron;

rease ¢ hi ciensh Bt splFAahybgiell PHBhaty b &R:Boedifa: pfhetr,
forma greasepol}B0i98¢des, byt&ogafﬂamdl mynehe-hsh@rann\mm)tmm, ]pydwgcdlaﬁedaadlcal

process f or pre ar | reas osition .co risi st.e af,:
(1) formng asﬁﬁgﬁﬁﬁgﬁgﬂ Bbﬁﬁﬁﬁggg%5¥%.n§8Wee$E g Zacld” esters,
processing, Wagygkfl bfyeends S PRESYI0BryE OSHR e ﬁ[e)‘neaébp@lsjiﬂérb gsiyateﬁnls

borate, wherein the al kali neta% borate has a nole ratio of 1 alk
netal to greatdyalkyigstigendatss, pderenel malgic pndydride-styrmne eoReL(mMeD)angh

oi | of Iubrlqgg&ﬁgsgk§%93|ty (2) optionally blending the
di spersion of step ﬁ%mnth an oil of lubricating viscosity; and
(3) bl ending [tﬁﬂ%ﬂpr ol visedsityi mhéifies gy {elpresend/inre geens «(ozopomttoh ::

grease thi Cke&%ém*tla?%%%& lanraﬁ)é%ese%@gdj fromntrhe tgp(?upl po\ﬁgig%lhé) B Otv‘% o about
met hod of |ubrica

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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device with a netal working fluid conprising supplying to the device a
| ubricating conposition disclosed herein. Typically, a netal working
fluid my We pmapaued by a process conprising the step®cofus2008/054358
(1) form ng a dispersion obtained/obtainable from physical
processing, wherein the dispersion conprises (i) an alkali netal
borate, wherein the alkali netal borate has a nole ratio of 1 alkali
netal to greater than 3.25 of boron; (ii) a surfactant; and (iii) an
oi | of [lubri ) t Y. e e
di spersion ofcS a[.sdhﬂlqs%l TQH B}’[ Sﬁ%ﬂflmefd Fué}g’gc???qngp@?ééé ac?d %MISE&]
[ 0095] Typi calaﬂlwlpﬁwohmulahwdm digenfténe, sulgivgssen derpemmtad nulahgnwaswels—

t hi ckener. a T I\éEt htOdSh h li 1 eén dlgnl::asr grSi o a?‘srt%te reaction preduct
obt ai ned/ obt al'habte uf:tsb%(bsﬁ et groc E58 ng WA T EREAPE PR SY
exanpl e in mm@m%%@@iaeh@ughm\ma@l%bawaﬁja d[@aﬁ Ipﬁﬁslodbﬁslassis

al kali nmetal borates rreth dol og |mlar examl e .
slurry of al Riff ?Fettg? V%ﬁoga %r?r&ﬁt%ﬁy raﬁ%fbam PP%SP P%spa?gd @ﬁuwl

m xi ng and t ﬁeslgﬁﬂengimg%y%mghﬁe \eﬁé)tcwﬁkym@@pmé Ipelwg} 1[Jhbn}t%ﬂ*rﬁmglf;lﬁter ed
particle size of al i borate 1s obtained. Typical

di sper si ons fdiromstPvavk ebesPbERL | i ceds cPhosRkitG n divenrsl 11313%@0@‘3 and
[0097] In one %n&g{y S LER 4B maf SS
descri bed abgggj}?& SU%%oﬁﬁ%%?&tlﬁg ?E)Bdﬁ%tﬁ ?ﬁ(s: %pm? ej&;ts?@ %rﬂﬁ@
concentrate. dﬁcﬁmsgaitihincuhaneuerb@wﬁ riEmurrntthﬁylnmntﬁlordmnhezmddﬂitcV@lelseMy
be added to el steps d/{ o cess
0056] The. pr SSgorsfig bt ab58E o lPASRai kit PonBR TG ous
or a non- bat ¢hgs ocelis. extl{eﬁﬁ];ﬁéﬂsuf'éya{geﬁﬁldlew b&prepemoeasorréasembﬁpamaoﬁ he
dlsperS|on utilizes |ess t %
of “hat or - or hBERECEIRRODA GO s Rouy B G aE 5 SRR G &
based on theta\@bmtlo%%hﬁ;odtﬁasruswfm SAvOlSRRT SH0RN0 BrieRBeEX. § At the
presence of water_ as di sper5| on rredl umis Iess desirabl e because the
resul tant di §Bberdiestormgngechdditivesdan s Matalworking GomiegitioReat i ng step to
renove excesgoyyaer In[Qﬁ’éLOeHbdﬁ‘%méiﬁe%eh%l%id%ltmé h&m‘{‘ﬁ)tsﬁ{ond%ﬁﬁiﬂl@%r a
above does not include %@% wat er of crystalisation or hydration.

| ndust ri al Amﬂtalwrlﬂ@af‘{ fiother Thaprseshelicoperfaraanes edditives. | Shegidfen|

for |ubricati Bftofhna mi:;l ﬁdﬁtluga]; TECHANAGH scHe¥ICo%nt NAL Jr&fIchEsind GRSE

and/or a net&
antifoam agents, odor masking agents, metal deactivators, antimicrobial agents

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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[ 00103] The grease includes conpl ex soap greases, |ithium conplex
soap greases, calcium soap greases, |ow noise soap greases, and short
fi ber hi ghvwspzws/oossent greases. The | ow noi se greases PERUEBIUSEIS | N
rolling el enent bearing applications such as punps or conpressors.
The conpl ex soap greases may be snooth or show grain. The conpl ex
greases may contain a polycarboxylic acid, for exanple, a

di carboxylic acid. [00104] The netalmnrklng fluid |ncludes reanlng
fluids, rolling fldddmadtdidigefslo thaae(%ﬁbﬁgmél%rﬂsp QkEsHg.
fluid. The follow ng exanples prOV|de ' Tustrations of vent i
These exanpl ewhereia tg@ﬁl—smtmu emnvseniianaglkelhpetal mretnd@hbr@m tlnq arli:eth metel
scope of the 0 L 1 t

Di spersion Pr%%gga |5§nm S gféfé%%1%éélt gg%%g lmbﬁ d¥ﬁ$m0%0$? 2
3.9 kg potassmmﬁm@emhmimmkmmmhmmmﬁhyMQﬁmawm@bout 0.79 kg

pol yi sobutyl ene sugci nic i out 25 oil) an a
oi | of lubricati ngéi %Wéla}g%dblé ’F%rth?a §IPE‘GF1P9 élj'ﬁf-'?pskb P"S}t]hl §gt RO 33
agitated in alugﬁbagggamj;@lgltgscaaihe Dyno-M | | ECI\/I I\/UI ti-Lab horizontal
bead m || commerci al I}/ aval l able from WA Basel using about
0.5 mm Yttria-t r edfe@lePiingohs Rrqdusizpt @élgdsst% (tlh aad/robﬁ’@t’ @ Wl@p?e@@as&r
about 14 nl s-yandagmxi mum outl et tenperature of about 71C. The

resul tant dispersion contains about 10 w % of surfactant, about 40
wt % of an oi 00841 | ubr Preaeinbeflivicsicihsiinyentigh puevides svmethodfofduticdtiogat e
tetrahydrate n d r r

si ze of about&d@/(ii uﬁ‘fﬂc%or@ar%ggur%gﬁ%él ?1%%%?{%% St%ggiy%% ﬁ% G ?1&"’%0 4
di spersion ha]stbacel‘tﬁﬂg ommgsiganeliscidad hd00 Q‘v«bnemlljneaa:mtalwrﬁu@ NI noy

1607 (for aboy me percent 100106 parative Exanple 2

Di spersi on Poléeplﬁlﬁﬁzire%ﬁy ai%‘f%?)%‘?’%?réﬂ élep#eé’ﬁé’?ed by bl endi ng about
4.22 kg pot assi umpenbakiapad thfgertsfoﬁhmdﬁzﬂécﬁobt@@ﬁm& febrBdpikEical proccssmg,
pol yi sobut yl ene succi ni m de out 30% qjl) and about. 3.4 kg

oi | “of I ubri cHBSHE WA @%ﬁﬁl%w%lsw}ﬁnaﬂ%qlummi borae Wheigip fhy aékcthh@ﬁdi
agitated in agisk rlﬂsaa sk ?a‘ﬁ@'cﬁ-‘ Dyn@itiMnbdar Eﬂgtelm&tthan@l@s har b Ao G

bead m |l comercially available fromWA B , Basel using a out
0 5 nm YTZ bewdgctapt; #dfiipenoi of i‘-}b%ﬁé@dﬂ&ﬁﬂm%mﬁ 14 m's- and maxi nmum
outl et tenperatur f e r o alns
about 10 wt % of gujr)fo ?1{8 gﬁgy @ﬁmdﬂé‘ }Bé (ﬁ%’?tfﬁpﬁa%’ gl& gjf Q“%‘r F[ {éa m%f
vi scosity, abobticBgwiscisiof. pent aborat e tetrahydrate (identified by

reneur ad us; rig VS THide BRS sBhicEiRe ELEF ks nBh St i hsr B kees:
than 4000 (when9sieat MethatdsloRfohilig affe difRision?a2d 3biafned/oblatidble FrovDpiyRRal
i spor 1 on | ST B B th i abbUPHIHe kG RYO208 GropenteMBied
i spersion i erdi u p n e
E eL r a{wg 21 g/t e, ‘iV)@QQ@%/O@gSéf tdlS% r%ghw@@?m&ayﬂ rﬁa[sﬁ b%?'&fé Eie%e’%l?ddglo%?txseﬁmﬂar
abou 0 Oi and abou of an oil o ubricating Viscosity,
to forma sl Ufor\exampplg asslypry yofi %kfﬁhéwt?dd?qfﬁﬁewffwt@t @iyl B prabarsd dive
Dyno-M 11| E
e e vt el ke

1 E e c 1@1S
:sl'ﬁgeregul ?agtcogﬂ S rgbngl%ogtnafgg:?bfgu\;e 10 wt % of ?Sﬁ‘ actant, about
40 wt % of an" ol scosity, about 50 wt % of
pent aborat e t[@09Hhydmabee (chdedivchi ekt fp)(oc?éssr aymphiidel radgt i(DHNHE teNGrdtas a
particle size of 1.7 mcron rre red ng ul t r LS-230. The
di sper si on hdSSHRAEPYE- i d(“\mgr%*eﬁé 41§ & COREEAIRTY of

about 3150 (f[gp9gibout, &levahmmaﬁr@tﬁeﬁ berffnﬂﬂé&@]adaﬁmrﬁ&y% Bxpaple
4 Dispersion Preparation: A dispersionis prepared by bl endi ng about

4.2 kg pot assitlifi (sehotion) stees (Dtendiey dPafdhe asass.
0. 84kgpol yi sq@e@%l enﬂ?e“ﬁr%'c@és%? hﬁ’i{ﬁlﬁt &%és%alhElﬂﬁgsdy%Et\@h} ?erni-continuous or

a non-batch process.
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[00113] Conparative Exanple 2 (CE2) is simlar to CEl, except CE2
further contains about 4 wt % of a zinc dialkyldithi ophosphate.
[00114] Theogumwass4conpositions (GRL to GRIO, CELl and €ERUSAN®054358
eval uated by enpl oyi ng the net hodol ogi es of ASTM Met hods D566 (grease
consi stency/ penetration), D2596 (4-ball extrene pressure test), D2266
(4-ball antiwear test), D2265 (grease dropping point), and D2509
(Timken extrene pressure test). The results indicate that the

accept abl ¢ pavfaol oA B S BN R, s R 109 ey 20

obt ai ned for VD%@5“EM‘&1’, £2B80thee § 0 svth @f waCk] o:GRRUCRSVt Cir2o @Rt CR8t ‘)ZERI
0 or about 0 wt % of water based on the weight of the dispersion. A dispersion
prepared in the presence of water as dispersion medium is less desirable
because the resultant dispersion typically requires an additional heating step to
Iemove excess water.

[00101] As used herein, the water described zbove does not include any

water of crystalisation or hydration.

Industrial Application

[00102] The method of the invention is useful for lubricating a variety of
mechanical devices that require a grease and/or a metalworking fluid.

[00103] The grease includes complex soap greases, lithium complex soap
greases, calcium soap greases, low noise soap greases, and short fiber high soap
content greases. The low noise greases may be used in rolling element bearing
applications such as pumps or compressors. The complex soap greases may be
smooth or show grain. The complex greases may contain a polycarboxylic
acid, for example, a dicarboxylic acid.

[00104] The metalworking fluid includes reaming fluids, rolling fluids,
cutting fluid, 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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size of about 0.46 microns measured using a Coulter LS-230. The dispersion
has a NTU of greater than 4000 (when neat), and a NTU of 1607 (for about 5
volume percent).

[00106] Preparative Example 2 Dispersion Preparation: A dispersion is

prepared by blending about 4.22 kg potassium pentaborate tetrahydrate, about
0.84 kg polyisobutylene succinimide (about 30% oil) and about 3.4 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 YTZ beads with a rotor
tip speed of about 14 m/s" and maximum outlet temperature of about 73°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 about 1.0 micron
measured using a Coulter LS-230. The dispersion has a NTU of greater than
4000 (when neat), and a NTU of about 2223 (for about 5 volume percent).

[00107] Preparative Example 3 Dispersion Preparation: A dispersion is

prepared by blending about 4.2 kg potassium pentaborate tetrahydrate, about
0.84 kg polyisobutylene succinic acid ester (about 44% oil) and about 3.37 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 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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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 70°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 about 1.0 micron measured using a
Coulter LS-230. The dispersion has a NTU of greater than 4000 (when neat),
and a NTU of about 2235 (for about 5 volume percent).

[00109] Preparative Example 5 Digpersion Preparation: A dispersion is
prepared by blending about 4.2 kg potassium pentaborate tetrahydrate, about
0.84 kg polyisobutylene succinic acid (about 25% oil) and about 3.34 kg of an
o1l 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 68°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 4.8 micron measured
using a Coulter LS-230. The dispersion has a NTU of greater than 4000 (when
neat), and a NTU of about 2559 (for about 5 volume percent).

Grease Examples

[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
each 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 CEI, except CE2 further

containg about 4 wt % of a zinc dialkyldithiophosphate,

20



265 277

10

15

20

D2509 (Kg) 8.8 - 13.2 20.5 24.2 22.0

[00114] The grease compositions (GR1 to GR10, CE1 and CE2) are evaluated by
employing the methodologies of ASTM Methods D566 (grease consistency/penetration),
D2596 (4-ball extreme pressure test), D2266 (4-ball antiwear test), D2265 (grease
dropping point), and D2509 (Timken extreme pressure test). The results indicate that the
compositions of the invention and the comparative example have acceptable performance

in D566, D2596, and D2266 tests. The results obtained for D2265 and D2509 tests are:

CEl | GR2 ¢ GRS | CE2 | GR7 | GRS | GR10

welght percent solids 3 3 3 3 3 3 3

delivered by dispersion

D2265 (°C) 204 | 277 260 217 | 283 | 265 277
D2509 (Kg) 8.8 - 13.2 0 205 | 242 | 22.0 | 20.5

[00115] The results obtained indicate that the lubricating composition of the invention
(e.g., a grease composition) is capable of providing acceptable wear performance,
acceptable extreme pressure performance. In addition, the lubricating composition of the
invention has improved grease consistency/penetration compared with a grease containing
a solid potassium pentaborate tetrahydrate.

[00116] It is known that some of the materials described above may interact 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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20.5 [ 00115] The results obtained indicate that the

| ubricating conposition of the invention 10 (e.g., a grease
conposi ti o) Jobs/maRabl e of providing acceptabl e wear pgiharIRRBEss8
accept abl e extrene pressure performance. In addition, the lubricating
conposition of the invention has inproved grease

consi stency/ penetration conpared wwth a grease containing a solid

pot assi um pent aborate tetrahydrate. 1001161 It is known that sone of

the materials des ribed 2ahove ;m in.th
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t hereby, including the products forned upon enpl oying |ubricant
conposition of the present invention in its intended use, nmay not be
suscepti bl e of easy description. Nevertheless, all such nodifications
and reaction products are included within the scope of the present

i nvention; the present invention enconpasses 20 |ubricant conposition
prepared by adm xi ng the conponents descri bed above. [00117] Wil e the
i nvention has been explained in relation to its preferred

enbodi nents, it is to be understood that various nodifications
thereof will becone apparent to those skilled in the art upon reading
t he specification.
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Therefore, it is to be understood that the invention disclosed herein
is intended to cover such nodifications as fall within the scope of
the appended clainms. Wat is clainmed is: 1.A [ubricating conposition
conpri s el | of lubricating viscosity; (b) an alkali netal
bor at e gﬁgblesﬁcz%%%&llv\her ein the alkali netal borate has a nole ratio
of alkali netal to boron of 1:3.5 to 1:10; and wherein the al kali

met al borat eli s aAdpdyeasingicampasiden comptisihg: p(@htaal@éirté‘tlebritmﬁdg(wi@cosity, (b)

optional | e thi,ckener ri ca 0Si

oF ot i AT Dol §R 0. wperein e elidBsial Bora e e Wy SRS o '
conposi kB tdObowhaifMm: 25 twherei ind hee@itasealkd SN Sbratd isde tiydatinerQial
a netal soap of a carboxylic acid and/or ester, wherein the netal of

t he mt@ﬁtabﬁ%iﬁah%atgélnéé@)émtmna}ﬁagr@aiyrtb@ber@@nmst| ng of alkali netal,
al kaline earth netal, titanium alum num and m xtures thereof

4. The conpogi ti O’Dh@lfubﬁbaiing'camp\ﬁﬂﬁé@bf‘clhﬂﬂ?1 @uﬁﬂﬁ?&ﬂﬂ)ﬁse@@g‘i’ea@@@ﬂl&{ener
ester is derived froma hydroxystearic acid.

conposition of claim2, wherein the g gase t hi ckener. js derlved
an over based’cal cﬁﬂﬁﬁ%ﬂ"ﬁ' Wa?ﬁda‘m 27w el@m th?egrﬁﬁﬁﬁg%cl(?l?%ﬁs S?“‘f,eldaé?ﬁl a

2, whergbfl] e @TL@o:40E GkaNGH/F QB smraﬁ tie Rietay Bf 82 rHétaldz’.o'zl &8selected
conprised of reacting a diisocynate with fatty am ne or pol yam ne and

fatty affdmethe group coffsistifigeoc alirplo shetalp mllefling | cartn r@etalHigaminm, thanigneass!

t hi ckener cansi eo of a non- soap based thickener selected fromthe
gr oup cgr‘i%ugfl r?{:; f a silica, clay, other filler type, and m xtures
t her eof 8. The lubricating conposition of claiml is free of a

grease t hi ck&ner.The compostionThé dlaitr B¢ athermgn dherpeshiokyldn aofd ami/oropstenfs
cl ai s he alkali metal borate dispersion is

obt ai ne%ef’gﬁ‘égtbﬁ’a%ﬁ%ﬁ?@@ BRI cal processing. 10. The

| ubricating conposition of claim9, wherein the physical processing
is sel ected 3.r om Threcammujsionarfsilam hgvindreintthe greasd tickgnemis |detingl from an
?L;P‘e’g?&erbas“dsé‘élcqgm suﬂ)'h%gstlt!e ng, ultra-sonic radiating, and m xtures

6. The composition of claim 2, wherein the grease thickener consists of a
polyurea or diurea comprised of reacting a diisocynate with 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 any one of claims 1 to 8, wherein the alkali

metal borate dispersion is obtained/obtainable from physical processing.

10.  The lubricating composition of claim 9, wherein the physical processing is
selected from the group consisting of static mixing, milling, grinding, crushing, agitating,

ultra-sonic radiating, and mixtures thereof.

11.  The lubricating composition of claim 9, wherein the physical processing

results in the alkali metal borate having a mean particle size in a range selected from the
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11. The lubricating conmposition of claim9, wherein the physical
processing results in the alkali metal borate having a nean particle
size in a range selected fromthe group consisting of 10 nanonetres
to 10 or 50 .nanonetres to 5 m. a 100 naponetres to, 1

15, Thep i PRst R Seolboet erdritors Al M of CRLPREIS 1% STEm.iiih PR
t he | ubiahe@kirdgtoco@OSi tion has a nephelonetric turbidity unit in a
range selected fromthe group consisting of 200 or higher, 500 to

3500, and 80@.t o 13R0Rbricating corkositldhe of WRYI SRt bNALBTPOSH 110 RwIRkeiR Nte
one of claims 1 to 12, wherein the al kali nmetal borate has a nole
rati o drbrigakag icomppsition daper mphelametricaigbidie | with wda frapgs s¢lectgd dupn the
consi st | 1.4 t : and 1.4, 1 14. The

| ubri cat] ga%%#%8gf ?é%gg @@ﬁy%%ﬁ@%%@ﬂtrggﬁgti3 %113, wher ei n al kal
metal borate,is talli.ne potassium borate. : 1 The . :
b i cat 1 g ZompadtorGirbie shEREob T SRapHRoncIps o Tt s kel
al kal i m@blsborfrermat @ 1Hb8Retie bDAIERHALINS HAdn DL Qaldiastl el sohi art @dhp
16. The lubricating conposition of claim15, wherein the surfactant
i's selé@ﬂ@&“ﬂ?@ﬁﬂﬁﬁ@16&@9%16%%§ﬁ%@4ng of a succininide, a succinate,
a C8_30- hydrocarbyl substituted sul phonate, and m xtures thereof

17. The | ubrlifeat iThg lelsippbag eqmppssionciianmons obelaing 1 (ghish sihgreimalkall wgfal

o2 BB BRI 0 O0re 10 oot ke el
o b L) eI o 5P By L O] RS 8

di sper sl boeap disp@siot Roiitaing nvt mbvecthar fre: d@irfapeitsi on. 19. A

| ubricating conposition conprising : (a) an oil of l|ubricating

viscosity; (l8) anhallkaidatingtlcaimpbsitiat &f dlfper Kiwicreinhiae elufadtiie ialskiatbted

nmetal borate has a nole ratio of alkali netal to boron of 1:3.5 to

1: 10, &FeR W e sHstsHN& A2 Fetcimdss 4t suqewae, ¢ (esalydrersrigl ieypstituted

met al Qﬁ?ﬁ@ﬁﬁ&%&&gﬁ%ﬂﬁm@ﬁﬁaﬁ:grease t hi ckener. 20. A nethod of
ani

| ubricatrng a nec cal device conprising supplying to the
mechani cal device a | ubricating conposition of any one of clains 1 to

18. 27 THehdririnseorerasitiand, clamehetrnl O WacieEt e dlkelimeehhogge
requrr %?slp@rsgjrne rREs 30T & i’(\p‘?(lf'\ﬁg%fcgﬂlgali metal bordé- 5 '%vtn%ttgoﬂ) Qf % of
| ubricatrng a mechani cal device conprising supplying to the
mec hanisgdictaleyvinde Savt %o 58 att i% gf @ooip oSlubricatingfvischbsityn 19. 24

18. The lubricating composition of any one of claims 1 to 17, wherein the alkali

metal borate dispersion comprises up to 2 wt % of the dispersion.

19. 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 alkali
metal to boron of 1:3.5 to 1:10, and wherein the alkali metal borate is a crystalline alkali

metal pentaborate; and (c) a grease thickener,

20. A method of lubricating a mechanical device comprising supplying to the

mechanical device a lubricating composition of any one of claims 1 to 18.

21.  The method of claim 20, wherein the mechanical device requires a grease or a

metalworking fluid.

22. A method of lubricating a mechanical device comprising supplying to the

mechanical device a lubricating composition of claim 19.
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