3482-WO TI TLE Metal Containing Hydraulic Conposition
FI ELD OF | NVENTI ON The present invention relates to a

WO alriieisti ng conposition containing an oil of PCT/US2007/064292
| ubricating viscosity, a netal containing antiwear
agent and a netal containing dispersant. The invention
further provides for a nethod for lubricating a
nmechani cal device such as a hydraulic system
B@g&g@@gND OF THE I NVENTION [0001] It is known to
enpl'oy a netal containing antiwear agent such as zinc
di al kyl dithiophosphate in &ITuBricati ng conposition
suitable for a h draullc system circulating oil or
anot her i ndust rV&tal &qntalm&e‘dwraﬂh%omp&sm

di t hi ophosphate for WBF@gﬁgPtﬁ\]@Eﬁﬁq@% resins, sludges
and varnish in the h ' ese deposits
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pubschatlolevingosch 35 268 ddid sl S(yswsn a I ubr| cating
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of 0.1 to 3 Wm % sul phonat e
anpehod] 01 1t & RnoWyn % @ﬁlpﬁfy aahiem %bhﬁauﬁﬁg (éhﬂlw%ala@gedlt @fich as zinc
anhydride. Further the use of substituted
péiafid obithigpeetehatgcini mlub@wwgoﬁomnwa@n deitdllei fpatq hrdraulic
yo I po ud u
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[0003] ..US Patents 4,419, 251 and 4,419, 252 di scl ose
aHM@@HECI SHIE athesnde PO impaindherPefrimaaee qfs thec dydraulic

d
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cont ai ni ng a. 2|n di.s ersant, 0.3 to 1 w % of cal cium
nafiPougmeRhayg ynt hetic

[0002] Internatlonal publication WQ096/035765 discloses a lubricating

composition with a rust reducing or preventing amount of 0.1 to 3 wt % of a
metal synthetic aryl sulphonate and 0.01 to 2 wt % of an aliphatic succinic acid
or anhydride. Further the use of substituted polyisobutylene succinic acid or
anhydride derivatives of polyol esters or polyamines are excluded because
lubricating compositions that contain said additive do not exhibit acceptable
rust resistance properties.

[0003] US Patents 4,419,251 and 4,419,252 disclose aqueous lubricants with
oil-in-water characteristics containing a dispersant/emulsifier system and an
antiwear/rust inhibiting package.

[0004]  US Patent 5,262,073 discloses a lubricating composition containing a
zinc dispersant, 0.3 to 1 wt % of calcium nonyl di-naphthalene synthetic

sulphonate detergent and 0.09 to 0.85 wt % of calcium alkylphenate.



sul phonate detergent and 0.09 to 0.85 w % of cal ci um
al kyl phenat e. [ 0005] US Patent 6,677,281 discloses a
WO alriieisti ng conposition containing a netal suP@UOSADE()64292
an ashl ess al kenyl succinim de and a borated
pol yol efi n di spersant. [0006] US Patent 4, 466, 894
di scl oses a conposition containing netal salts of
phosphorus thio-al cohols, a sulphurised phenate and a
ri I ]~din nat Q
o SB35 65 CBroak 82 AN FEE BB G Rh o Poryaining o
SulgpdlondpRonade,Cam bk idsatakand s’ilcﬁiﬂletiﬁﬁteeandl M borated polyolefin
conmbi nation with an aliphatic carboxylic acid or
aﬁﬁ?ﬁ%?@% thereof. [0008] It would be desirable for a
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invention in one errbo di nen provi des a Ubrl catli ng
cehplaﬁetlotQambpmwmcuctongnhxdal)deaher@of of lubricating

Pl o iyl S5 RsBe] Bpl s s RBRBe shat Sl cceptable

WRREE p&f@&nah@@sﬁhﬂ@n eoduyelb QsaFeYdntial 0dbpolis ferntikioAC ek present
primary hydrocarbyl group; and (d) optionally one or

mBenERIHiPravides ¢ dnpidating gompaaition gelth acegptabid iwerl dgrfermance
L d hydri d
o PSS REA: orie Rt L B ORI,  cbodt nent. the -

i nvention provi deSUMNMAGESF THE INEPETION a
Iubrlcatlng conposi tion, wherein the process conpri
a0 ng: Thea prea%%nbumve@ﬁwrlum A&t §RBdIMsab direyidey 1la>rlcatlng

6’%0&%5% P&n%‘ spersant; (c) a netal

drocar substituted dithi ophosphate, wherein at
Ieast Q@anhyﬁobhﬂmhyhngwmumnbs a branched primary

hydr ocar byl and optionally one or nore
addi t1 (0T BEHhE Eﬁaﬁan%\dzf@?@ﬁ ent, an
(c) a metal di-hydrocarbyl-substituted dithiophosphate, wherein at least

one hydrocarbyl group is a branched primary hydrocarbyl group; and

(d) optionally one or more additives comprising a detergent, an
antioxidant, a corrosion inhibitor, a carboxylic acid or anhydride, or mixtures
thereof.
[0010] In one embodiment the invention provides a process for preparing a
lubricating composition, wherein the process comprises admixing:

(a) an oil of lubricating viscosity;

(b) a metal containing dispersant;

(c) a metal di-hydrocarbyl-substituted dithiophosphate, wherein at least
one hydrocarbyl group is a branched primary hydrocarbyl group; and

(d) optionally one or more additives comprising a detergent, an
antioxidant, a corrosion inhibitor, a carboxylic acid or anhydride, or mixtures

thereof.



antioxidant, a corrosion inhibitor, a carboxylic acid

or anhydride, or m xtures thereof.[0011] In one
wepodiiseht the i nvention provides a nmethod foPCT/US2007/064292

| ubricating a nechanical device requiring a hydraulic

system circulating oil or another industrial oil, the

nmet hod conpri si ng suppl ying the nmechani cal device with

a lubricating conposition conprising: (a) an oil of

I eati Vi SCOSi.fy: )..a netal containi L

T Pont ety oy BRbrpB O LBLSY forlybricating o

diidashafibgls pbvite, rewhiging B Bfdrh@ias tsyoam, hyiebubatadyr byl or another

group is a branched primry hydro carbyl group; and )

( indusptal sihalthy nesiBod comprisingaminpixieg themchanisyl device with a

d 0t 10Xl .a corrosion inhibitor, a

cggﬁgggpégoa P%%%Pqéﬁﬁﬁgpﬁ%e, or m xtures thereof.

DETAI LED dnESCHf RIbKOM i@k viBkisityNVENTI ON [ 0012] The

present i nvention provides a | ubricating conmposition

Bnd et HotmsE! aRiehiae 458G8a$0013] As used herein the

term " substant dahldrolh@g1 Q0L TR difhSoJHABPRLALWRG cin at lcast

conposi tiion contains not nore than contam nant anounts

obnehiyénocaibyt genvanip laeramthed ppimears ity deacarled growarandbout

2w % . preferably |less than about 1 wt 9% .or ev

about BB RSB PRE ST e SOV P P et tiPign a0
[ @Rdidadt, sh@utddidionyisitorbe daebedlichalid @ranAgdride, or mixtures
application of the lubricating conmposition in

i heusafri al fluids, hydraulic fluids, turbine oils,

ci reul ati ngrgidl S r38 AT AYORSETIGE SRVERgIRNeOuS

wat er I’my bc FTCOr polrated 1T1T1It0 U1e Syst Il e
eX0012)eoubhaglcednt iiBvdndiloniprotidded lubtidahia g @onipagitivarind method
amounts of water disclosed above. [0015] In one
eﬁ%éﬁﬁ%%h@mﬁﬁe | ubricating conposition is

Smﬁgﬁmt i &l lu%ed; f@r@ino{h'e thn t‘ﬁ?os%%ﬁﬁ?%rég o8k Ehs thd [fifeating
enbodi ment the lubricating conposition is not an
ocdmposiviah eonemsl mitenorcChas caftaubmt eabung ofivegosifoycxample
|[ g%%q?]&gg;eg@lag erslsq[ etn{ g o&ofe/?%%,t Il)r%?ergglr;lplrelssst Sanaa%o?llt Il v(v)tf %, or

even about 0.5 wt % or less of the lubricating composition.

[0014] It should however be noted that during application of the lubricating
composition in industrial fluids, hydraulic fluids, turbine oils, circulating oils,
or combinations thereof, extrancous water may be incorporated into the system.
The extranecous water is not included in the contaminant amounts of water
disclosed above.

[0015] In one embodiment the lubricating composition is substantially free
of, to the absence of water. In one embodiment the lubricating composition is
not an oil-in water emulsion.

Qils of Lubricating Viscosity

[0016] The lubricating composition comprises an oil of lubricating
viscosity. Such oils include natural and synthetic oils, oil derived from
hydrocracking, hydrogenation, and hydrofinishing, unrefined, refined and re-

refined oils and mixtures thereof.



viscosity. Such oils include natural and synthetic

oils, oil derived from hydrocracki ng, hydro genati on,
wae7hyrof i ni shing, unrefined, refined and rePE&F/USA7/064292

oils and m xtures thereof.[0017] Unrefined oils are

those obtained directly froma natural or synthetic

source generally without (or with little) further

purification treatnent. [0018] Refined oils are

Sk ar t neefi ngd Qi hay
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| BPUroY @eidtell P hvifivue (@r ik ﬂl‘tﬂl@sfurtﬁblﬂ’ pliﬂlﬁ@tioﬁl”treatment

technlques are known in the art and include sol vent

eXH& i dhclincdeoituaicysianilet ite ithe poselinggiilsgixcppisey have been

e il t.0 d

IR kEed i B P Rror FRERICBRE AN 1S Mo Fioge o more
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simlar to those seﬂ to obtain refined 0|I$ and often
AFETIY PESRIIAY (R %%%&C@Of BRtnTAlReE O Ml es: peyeolation
ren®Pual 1 f spent additives and oil breakdown products.
[0020] Natural oils useful in making the inventive

| UMHi9¢ ant Re-refed addelsagricredso bndwn avegréaiamdeorolielpsoc(eeseg qils, and
cast | ubr,i catin

|
235 e hueresi SmBriRe Ge S Ani ot S nd often

agtddaddieat8E, Ploledsall blyUbENHghdsndirditdStodferidi@I of spent additives
paraffinic, naphthenic or nmixed paraffinic-naphthenic

t ppéoildieaksions riedieied from coal or shale or m xtures

tﬂ(g{ﬁicl U dge)tgﬁa“ 1l§yt{yeﬁlon s 4kllllpél[hea1tnkfg1gt1\9 fu%n%gu%s gﬁcgﬁ%é animal

rocar uch as yneri se

| Bller peleydtie I0$1§C{e(g| ecf,asmi ¢i€. grd ofly| mmﬁralﬂ RMESating oils such as
pol ypr opyl enes, propyl enei sobutyl ene copoly

p&Ayd P Hhelenaojls aﬁéwykwea&fr@ﬁf@é)or agist- W@t@@@éaﬁr@é;ubr@ﬁang oils
Mo XLHE réf{PﬁliceoIfla h@ﬂéﬂl’é oki’e egat(a?fugl -na htqe ic %y es and oils

dodecyl enzenes, tetradecy nes nes,
ddelﬁﬁedefrbyi chmky)t );halbenzmmmes,thprdojiphenyl S (e g.,

LA TP S E——
sulghi gdes,Aph et dgid Vﬁi&é?@ﬁlme@ﬁ@ﬁ ogfARd (BQMDIRUFHutylenes,

thereof or m xtures there [0022] Ot her synthetic
| le’ymmylﬁ@so|plr@pylnmlmtylcq¢1|C@pebumrs) ofoly(1-hexenes), poly(l-

DROSRES, SR i VRS RIS e
PaesRyttnee@l d)etraftdyDRhydiRE] CdimhlBRMSEREUr @ans2-cthylhexyl)-
Qltlzhe%teé)c polyphenyls (e.g., biphenyls, terphenyls, alkylated polyphenyls);
alkylated diphenyl ethers and alkylated diphenyl sulphides and the derivatives,
analogs and homologs thereof or mixtures thereof.
[0022]  Other synthetic lubricating oils include liquid esters of phosphorus-
containing acids (e.g., tricresyl phosphate, trioctyl phosphate, and the diethyl
ester of decane phosphonic acid), and polymeric tetrahydrofurans. Synthetic
oils may be produced by Fischer-Tropsch reactions and typically may be
hydroisomerised Fischer-Tropsch hydrocarbons or waxes. In one embodiment

oils may be prepared by a Fischer-Tropsch gas-to-liquid synthetic procedure as

well as other gas-to-liquid oils.



oils may be produced by Fischer-Tropsch reactions and

typically may be hydroi soneri sed Fi scher-Tropsch
whywroetsrbons or waxes. I n one enbodi nent oi | SPCEYSI967/064292

prepared by a Fischer-Tropsch gas-to-liquid synthetic

procedure as well as other gas-to-liquid oils.[0023]

O ls of lubricating viscosity may al so be defined as

specified in the Arerican PetroleumlInstitute (API)

B i | ngeabi l.i ty. Qui del i nes. e fiv .
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80-120); Goup Il (sul phur content <0,03 wt % and >90
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& 03wt 9% - t
VA BR0PEYE sy ¥istlosit oG8 SRR COREIL IR content
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G I, T, 1 C1V). The oi] of lubricati |
1S8R e Ko Api HGuR"r stterip ircose dugex 2120
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the ol ubricating viscosity is an APl Goup I,
GioGouns, I, Gl.olp arl V). Gibeipill of lublicamngriviscasits cohpriewsfan API

S TEH dn Bt oS 18 sty Py N RIGpT yfures thereor
MOftcur @8 diher e@lricat®@24kcobhte i9ian API IG+bHp q,at;ir@lgg 11, Group III,
vi scosity may be present in ranges from about 69.5 to .
abooep 9.0l ok mygtugms thesel apdtn@s o thebeilof dgbrocaging ogiscosity
. %. 5
Fu%‘%%g%‘?g‘ytg& i 2’. ({]1?061 %bﬁrmu(t;mg% I|¥Ing\(t1 ﬁeﬁllégl?hgso%ege%%

cpoemt r arie: aim@f diibracdtinkl Wsdositinmhat Bel pkasbhii @amhged from about
the lubricati % conposi.tion of the present invention

i §915ntor shout GO Bt Ya eloffenthoitt SO(iRnkont fdy’ Bé “eobiraggabout
Wity t@d%'oflf g@‘glwto%l to form in whole or in part, a
ed [ubr

finish icant), the ratio of the additives (a) to
(00259 t HEhcoilubrafatihgbrongatsitivgy wiaycbsiit ythanfdforoff @ concentrate

diluent ail include the ranges of apqut 1:99 to about
99&(%%;? Jty rf@?mtslrate_rdr &ﬁarzf&a t %‘ot.hfoplt%awa%%w%@%l%y of the
WB Gt inVBh@dn (ORLAE T 0PaSREESAR:e [PRRAIMIN6e BBEBined with
cont ai ni ng di spersant may be present in ranges from
abdditiogalodil tofaboun veholt o94n partf s dimshbddebricadd), the ratio of the

about. 2. %,. qr fromabout .0.1 to.about 1. % :

odi s Tahbo b db hentl WribrSedre JaRPSihhgr o Buent o

dirfpedsSaRtrahSes of about 1:99 to about 99:1 by weight, or from about 80:20
to about 10:90 by weight.

Metal Containing Dispersant

[0026] The metal containing dispersant may be present in ranges from about
0.01 to about 5 wt %, or from about 0.05 to about 2.5 wt %, or from about 0.1
to about 1.5 wt %. In different embodiments the metal containing dispersant is
present at about 0.2 wt %, about 0.3 wt %, about 0.5 wt %, about 0.7 wt %,
about 0.9 wt %, or about 1.1 wt %.

[0027] The metal of the metal containing dispersant comprises zinc, copper,
magnesium, barium or calcium. In one embodiment the metal is zinc.

[0028] The dispersant may include N-substituted long chain alkenyl

succinimides or long chain alkenyl esters, partial esters or salts thereof.



present at about 0.2 w % about 0.3 wt % about 0.5

w % about 0.7 wt % about 0.9 wt % or about 1.1 w
wOR007A0B7] The netal of the netal containing dPGPESRNATI64292

conprises zinc, copper, magnesium barium or cal cium

In one enbodi nent the netal is zinc. [0028] The

di spersant may include Nsubstituted | ong chain

al kenyl succini mdes or |ong chain al kenyl esters,

p r 29

?@%ioﬁt it u)%a“:f‘nople? of %\?ﬁlélijc'srtlltt%ﬁ%ﬂeﬁn [csgglélc%lﬁle%qg&c&lnn%lldea include

ppbbyllﬁjbhtﬂlylhfﬁlﬁﬁc@ﬂﬁﬂﬂdﬁlMtﬁenl\imbélr auragE rayet@ge weight of the
nol ecul ar wei ght of the polylsobutylene substituent in

t e ymbgévlalbf‘ombsgwnf & Hisoispesebeut BV tentheut 5880, ¢ about 500
agpy&nﬁg g [0030] The long chain al kenyl esters,

partial esters or salts thereof may be prepared by

r ¢#030] ng "Bire Bdnigeshplin alkeayl tutwd padial asuerfgoagaslnst th(esaufhnay be

as_a yi obut | ene s CCI iC pacl a pol
[Bff’é’f?dlbbi aatingy a5 dliepbl Wb P ﬁ"ﬁ%q e Atige 28 rhty|(gw as a
9baﬂ‘y@dobugn&pa@&eﬁnghylg?lmth%mgene glycol,

pentaerthyritol, manni , sorbitol, glycero

dief3ider o xanuples gifye envhblet palyal giqm@r @thylmeygl’yrcbt, opropylene
2- hydro th | -2-met hyl -1 ..3-. propanedi ol . .
CEPERL YRS et phutsr Bt RO e rarpiiphy elygerol, ai-
- g@@aneﬁ‘i Blycetdli f@iahgl?r@éﬂé[ ca@$ Meitol, 2By droExanet- erﬁ&thyl 1,3-
and m xtures thereof 0032 he succini mde
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ex@n2| es THe @Ob@dﬁﬁmﬂesnﬁyeb@tﬂ‘rybeﬁﬁ&dfroﬂlmanpolyarmne Suitable
propyl enedi am ne, am_nopr opape
NRebRIREhyneHdel %lhvlﬁ@edlan@%yPeﬁ@kﬁi@r&?tﬁ@olyamme such as a

¢ F)Ibg%z_ il ?gs{aﬁrﬁ &b a %&{ﬁ@%ﬂ&%%e%?ﬁ@%& les ofepolyarnlnes

am ne, and polyethy enepo
bakipw&ﬂ@ﬂ&ﬁ%ﬁmmnan1nqaopyhmedwnnmdy pﬂdﬂwmﬁdnmyoﬁmmz N-

aIs . [[,0033] In on i ment the invention
h@iﬁ?ﬁh%g at Iea@?%em%’@%ant dgﬂ?tbglan?tﬁammne

p%tb’deﬁﬁ@éﬁéﬁ'@ﬁﬁﬁnn@n tﬂ@&%lﬁ@é’thﬂ)%l&x' ARl tp@lﬁe@ﬁﬂb@epolyamme
pol yi sobut yl ene succi ni m de conplex or salt wth

z bpttome (I 8AI® eminest ¢mnrnemh@1}ppﬂoyluse;bbu ibloennéhemlcaIS)

S i,ni m.de co Iex MAth Zi nc al one or, in
o SREA L Brofi RSt AFub RtRE bRt O kst one
PHRpPaFsaNgdOevad SRBUDY e utylene, an amine and zinc oxide to form a

polyisobutylene succinimide complex or salt with a zinc compound or cation.

The polyisobutylene succinimide complex with zinc may be used alone or in
combination with other dispersants. Methods of preparing polyisobutylene
succinimide complex with zinc are described in more detail in US 3,636,603.

Metal Di-Hydrocarbyl Substituted Dithiophosphate

[0034] The metal dihydrocarbyl dithiophosphate contains at least one
branched hydrocarbyl group. The hydrocarbyl dithiophosphate includes those

represented by the formula:



succinimde conplex wth zinc are described in nore
detail in US 3,636,603. Metal D -Hydrocar byl
w@elsnimset ed Di t hi ophosphate [0034] The netal PCT/US2007/064292
di hydr ocar byl dithi ophosphate contains at |east one
branched hydrocarbyl group. The hydrocar byl
di t hi ophosphat e i ncl udes those represented by the
formul a: wherein M conprises a netal; and both Rl and
R2 are hydrocarby} groups or mxtufes thereof, with
the proviso that ptRl-easfone ofS and R2 is a
branched primary nydroca(% or m xtures
thereof. [0035] Ih one enbo ﬁ§§F oth RMand R2 are
branched primry h d_ggaquFL [ 0036] Each
branched hydrocaroyl group may c n gln about 6 to
about 20, or aboutr 8 to about 16, Or about 8 to about
14neadihon’ @bﬁﬁﬁsesE%@mble%n@fboﬂl Rdlalndbﬂ{%alkér l@ﬂﬁb@ﬂbyl groups or
hydrocar byl group include 2-ethyl hexyl, iso-octy
i suxseytherqodowid e prowiso derd et Jeast |0§éﬂé&1t§we8yﬂs a branched
S f. yl -1 decyl or
nPH?h?%Ly§%§§@%¥gnP% 8PHH¥&I&; Q&B the branched
hyeb3sg ar biyil orgrdmm)di‘mﬁmfbcﬁﬁfl{ aatndl Ie?aa&b bomechell primary hydrocarbyl
2-et hyl hexyl, iso-nonyl, iso-decyl, or mxtures
tﬁgﬂgﬁf [ 0037] V%en only one of RL and R2 is
mmﬁﬁed
A8 ]i,&cgl n Hﬁ%bgf %@%PWEX ESnﬂahQ%@(guRgé Ky hbout 20,
boarab&metdz% t<[> Cb3eq 164 on a;bcmt rietcabbownidt parben aornst é"gcemples of a
uaI ai,l abl. e val ence of . I S .NDNO-  Or
arUifiE BrinRoShEiocaity! ShTogbie ey UlcodP dnt ogiy oprnonyl
aqs%tér&m SR EBRN! i58- p%hvaﬁle@ynt 2%@911%1 QL&ﬂtﬂEIs@butyh M 8RHyl-1-
enbodi ient M S zinc. In one enmbod
cdtwil u)mmllxmr@h eheemfo dinnasret enWOdlmebatheubnanﬁ)cawmdesc?mbylagroup

net al it H te. inclu % et
dFW‘BP& PPﬁ’o 35‘% 8§y i f%?ror Vb Opgmixtures
Z@QBﬁﬁZDP or ZDWP) [ 0040] The netal dihydrocar byl

di t hi ophosphat e nay be ﬁ[esent in the lubricating

cOMI3i t i When rpnﬂsa@gésoff onddouts brapgheds thp den- tgarmhe% group

Ohm/ﬁ% Pﬁ%Pqu' Fhgd_about 2w % or from about 0.2

i fferent enbodi nents the neta
dl[(m&xr] ocanhyie dﬂmﬁdziimaﬂ@lscphallelnidszzpare&emChaﬁ. about 0.3

[0039] M’ is a metal, and n is an integer equal to the available valence of

M’. M’ is mono- or di- or tri- valent, in on¢ embodiment divalent and in
another embodiment a divalent transition metal. In one embodiment M’ is zinc.
In one embodiment M’ is calcium. In one embodiment M’ is barium.
Examples of a metal hydrocarbyl dithiophosphate include zinc dihydrocarbyl
dithiophosphates (often referred to as ZDDP, ZDP or ZDTP).

[0040] The metal dihydrocarbyl dithiophosphate may be present in the
lubricating composition in ranges from about 0.01 to about 5 wt %, or from
about 0.1 to about 2 wt %, or from about 0.2 to about 1 wt %. In different
embodiments the metal dihydrocarbyl dithiophosphate is present at about 0.3
wt %, or about 0.5 wt %, or about 0.7 wt %, or about 0.9 wt %.



w % or about 0.5 w % or about 0.7 wt % or about

0.9 wt % [0041] The lubricant conposition optionally
w@ewpni’ses optional ly one or nore additives coPgF/USi0nT064292

a detergent, an antioxidant, a corrosion inhibitor, a

carboxylic acid or anhydride, or m xtures thereof.

Det ergents [0042] The lubricant conposition optionally

further conprises known neutral or overbased

ent nes d nt|
f@@ggses (%E%HK%HFCRe %Q?O% u@%é@ﬁg ng%r en?ptlonaﬂyoneolr

Sﬂhﬁsé adt®s ch m@hipcﬂﬁmgomaea:tr@@t auhﬁhwldmnhajomasgm inhibitor, a
phenat es, sul phonates, salixarates, salicyl ates,
c&FDOxYIG acid @ anhygiids, 96 mistuges Berddno- and/ or di -

tp%%#ggﬁghorlc aci d, al kyl phenol, sul phur coupl ed

a enol conpounds or sallgenlns [ 0043] The
deater2gent Ty lblericuat uafdajlpc!};liti(srymm'ﬁmhhy furth@necomprises known
enbodi nment tE (%g% ent s nt heti c. ¢0044 In one
eRBYH n¥nPvERascdet EFEents ’c% SSsREPyed i Remengional processes

deh&wAent theTQﬁ s@uphoRalgeAghe rsﬁ%ﬂ?at@ﬁné’ihé@ Pl@é‘heates sulphur
corrosion inhibitor properties. [0045] The sul phonat

deoletagemg pifengtvs, @cumiwatqsorsahmrlatﬁﬂiessachombwnd@arboxyhc acid,

CEBRTRESS5 plBe aPSY G BT PBRES kbt itienol sutphur

C@@ﬁp’vlb@'al]@l ahendl BnipRualQWi sd@ger@fis.f rom about 8 to
about 35, 'or from about 8 to about 30 carbon atons; A

i nblepdetaegent ynay by akiugaloer seyhatice Hi ong embogiment the
F&h%gﬁf?%m%%g{ocarbon group; Mis hydrogen, a

ion, an anmoni umion or m xtures

t pe04agf ; Ia%&emso@mdnﬂfﬂ&gdéte@gen@ compaigedit sﬁlph‘o@ﬁte detergent.
exanmple 0, 1, 3, 4, 5. 1n one enbodinent k is 1,

2

onhgs suiphoaﬁstdﬁéeﬁg@ﬁm memhaye gRrrosiomintyibiterRspRitics.

E tLr anc ul%lggé%]: g(wo% i 8qugout S{&oolna I%Caltﬂ{é &mpounds
caﬂbaWn&th$ﬂthnnmb/enbodlnent kis1land RlL is a

i near al kyl group bo to about. 40 carbon

atons. [0047] Exanﬁﬁ% ogf_géﬂgble R1 Nﬁ%ear al kyl

IvBUR h RELI RE 19§th)$1|drod'é%‘5)‘ll roﬁiﬁ? Qﬁ/lone %H@%@Mﬁent%ﬁ%ﬂﬂng about 6
pent adecyl, hexadécyl, €icos m xt ures thereof

to about 40, or from about 8 to about 35 or from about & to about 30 carbon

atoms; A may be independently a cyclic or acyclic divalent or multivalent
hydrocarbon group; M is hydrogen, a valence of a metal ion, an ammonium ion
or mixtures thereof; and k is an integer of 0 to about 5, for example 0, 1, 2, 3, 4,
5. In one embodiment k is 1, 2 or 3, in another embodiment 1 or 2 and in
another embodiment 2.

[0046] In one embodiment k is 1 and R' is a branched alkyl group with
about 6 to about 40 carbon atoms. In one embodiment k is 1 and R' is a linear
alkyl group with about 6 to about 40 carbon atoms.

[0047]  Examples of suitable R' linear alkyl group include octyl, nonyl,
decyl, undecyl, dodecyl, pentadecyl, hexadecyl, eicosyl, or mixtures thereof.
[0048] When M is a valence of a metal ion, the metal may be monovalent,
divalent, trivalent or mixtures of such metals. When monovalent, the metal M

includes an alkali metal such as lithium, sodium, or potassium, and when



[0048] When Mis a valence of a netal ion, the netal

may be nonoval ent, divalent, trivalent or m xtures of
waevimstal s. When nonoval ent, the nmetal M i nckP@OEs208T1064292

al kali nmetal such as lithium sodium or potassium

and whendi val ent, the nmetal Mincludes an al kaline

earth nmetal such as magnesium calciumor barium In

one enbodi mrent the nmetal is an alkaline earth netal.

IalvalPe Efpeg%l RN nc?u&n%t %1 allkah al %irﬁl rne[tqo gc,]hnggﬂ%a@nesmm

rocar group roups

b@lﬁjﬂn@ e b@lflulfnu SIQCbﬂ@I eﬁly&‘ddlﬁlegf thlénﬁetSUfohnaﬁkahne carth metal. In
nap ht%l ene, indenyl ene, indanyl ene,
bPRY eMbpdim e ithsipe éseﬁcwrktur es thereof. In one

SRR TSy AT 5592 098U 1 RO o

opbeydsed. of nfused bidyode mgrdupsheudiet es gemphthglene,utlndénylene
[ 0051] . Exanpl es of tabl e detergent ing¢lude a
é‘&’gf‘l”&ﬁé El?yelgpemaﬁaeaykaﬁw B A <h BRY ﬁa{b@dlment A
?Hg’ésdd Aga¥hyl0APRLPal ene sul phonate, di dodecyl
naph hal ene 'sul phonat €, cal ci um di pent adecyl

n&iohal dmed@f@rcphmm@h@ilm@ntsmhﬁtdﬁt@genthlertmntral lon contbased. In
enbodi t the detergent co I ses neutral or slightly
oV8Y Bgligegm&%tglil%ﬁ?t Q%BEVIH Q%Lt hal ene sul phonate, or
mggsan es khenged of[DQaRLITNEtERLET aRMddTaY 188t RIRSeNtkalcium
in the lubricating conposition in ranges fromO to

agtenyB waphthaleyre fsnmhoab@utca@cmm digecybonephthgeng sulphonate,

OH Jogggslel g’aﬁ%lﬁﬂalg 6f‘er ﬁ%%%ty gcgal%ﬁleofentk é]tgd({eﬁglre%plﬂ)tgalene

V\fsul‘fﬂloﬁme abouix @irds tMere%Jf Ol alouinbOdidnot the detcraBudompriscs
0.4 wt % or . about % of thelubrlcatln

ﬁ‘ﬁé%ll T orliehAb PyRTbaR cplsows] dmeny bytephHe s mpwahaaate. or

% Wicald¢ i nclude sul phurised ol efins, alkylated
d| p am nes, hindered phenols, nol ybdenum
dl[ﬂﬂﬁ%carﬁmmib&sgemnnham bd yresnt Her tof lubfithiiog i champosition in

SIRVIde, IOk S Used aLone o i, SOBT ASLLen W LD or o
L, A1) 18 S o b
Theesphitegtoibogt 808 wt %, or about 0.1 wt %, or about 0.2 wt %, or about 0.4

wt % or about 0.6 wt % of the lubricating composition.

Antioxidant

[0053] Antioxidant compounds are known and include sulphurised olefins,
alkylated diphenylamines, hindered phenols, molybdenum dithiocarbamates,
and mixtures thereof. Antioxidant compounds may be used alone or in
combination with other antioxidants.

[0054] The hindered phenol antioxidant often contains a secondary butyl
and/or a tertiary butyl group as a sterically hindering group. The phenol group
is often further substituted with a hydrocarbyl group and/or a bridging group
linking to a second aromatic group. Examples of suitable hindered phenol
antioxidants include 2,6-di-tert-butylphenol, 4-methyl-2,6-di-tert-butylphenol,
4-cthyl-2,6-di-tert-butylphenol, 4-propyl-2,6-di-tert-butylphenol, 4-butyl-2,6-
di-tert-butylpheno,l or 2,6-di-tert-butylphenol. In one embodiment the hindered



is often further substituted with a hydrocarbyl group
and/or a bridging group linking to a second aromatic
wQ e@ap178Exanpl es of suitable hindered phenol PCT/US2007/064292
anti oxi dants include 2,6-di-tert-butyl phenol,
4-met hyl -2, 6-di -tert-butyl phenol ,
4-ethyl -2, 6-di-tert-butyl phenol,
4 propyl -2,6-di-tert- butylphenol 4- butyl-2,6-
rt eno rt ; but henal 1 kN
OSSRt 0 An L SRS RO 10135 from
eﬂﬂ@r sodatita\exhm@ldddst, m@ly@dendrﬁ glatheodattmdtesl 3hidhy @@y be used
Ci ba. SU|tabIe exanpl es of  nol ybdenum di t hi g
céﬁ’ B AR R Ao leﬁlwéﬁyowénqxg@a mageripds seldi wEraEsttradeciamgs such

herihal § hg ty¥a uc
arﬂq%%ée 2( tallr})a I yvlgﬁ%o% R, Tf( rgr%l%%ﬁts &Red., an

Vandka ISiaknraGIOubeTMtSM OO asrd 6Ackal 5 -668 dircan LAshe{ DahkSKog) K. K
S- 165 and S-60Q from Asahi Denka Kogyo K. K and

nfR¢ GHEYIEHIFESf. [0055] The antioxi dant nay be

P EEst I Thd Bﬁn&;&i@ﬁﬁt‘?ﬁfa&n@e ‘f)?é’ﬂ%ﬁts i 'tH@ lhl!ihéa@ ?e%éﬁ&sﬁ@lon in
0 to about % or fiom about O. to abou
@6MQrSEﬁmmﬂabc¢Du0305t%ooaﬁbunabo@tQﬂlweabbukbénwh%norﬁnnl

nhi bi 05 Th ubricating conposition
oﬁﬁ?gﬁgﬁg918%?$h§% gd&prlses a corrosion inhibitor.
Exampispe @hitatogor rosi on i nhi bitor include

benzotriazoles, 1,2,4- triazoles, benzim dazol es,
2100561 di Th ]@lbélﬁgljllitg gemppegon pptionally further comprises a corrosion

hi
bRy JPRTHARY ol SRy ibibses Includs Bgnoogrigzoles. 124
b't1$e(z@|1é@y| di t be®inlidaodest hi adl aZszﬁlshthlobenmmldazoles 2-
bi s(N, N-dlalk¥ld|th|ocarbanoy

tﬁlké(édlﬁ%wgotfg &y | A RAY él%kﬁékt@é?ﬁﬁ@amw&ie%h@éo@ﬁ’ 2,3-
g T 4 b B B8 8o b RN Bl B} Aoy )-1.3.4-
c trindisr@ns,i Trhiklyl dithnoiSsmarcapto thiadiazoles or mixtures thereof. In one
2, 5-Dbis aIk | -dithjo) i adi azol e. he corrosion
 ERbgF ¢ SBfgoresiony )bty s ger tgigzolg. Hl fgSpg .ea%aﬁg@ent the
0 EoﬁbéﬁBH rigRithfgrieof 2 TJB%(QQ}{?IL&E%@)'I 1! T@tl’ﬁhﬁﬁ&ol@ay tiR€ corrosion
used alone or in conblnatlon w t h” ot her corrosion

i nthlbutmrocrcgnpt[lm&l?])e@@rcIZ@nOﬂfpsazloz ésrlmyefcmtraimures thercof. The
hgdrocarbebﬁubsti Ft Qn easﬁ)oqe t qh .

£ 5P TTRVP R PIPHGT pESi BT SR i"nSrOl“zm GG %’1 of "Bt C@irosion
7inhiGh&shydr ocar byl groups may contain 1 to about 30,

or 1 to about 15, or 1 to about 7 carbon atonms. In one

e Wil e rBenzetriaretasosrn RontaHl bydregarbgl suhisiifutiong o) & least one

I 3¢ %efollowing ring positions 1- or 2- or 4- or 5- or 6- or 7-. The hydrocarbyl

groups may contain 1 to about 30, or 1 to about 15, or 1 to about 7 carbon
atoms. In one embodiment the corrosion inhibitor is tolyltriazole. In one
embodiment hydrocarbyl benzotriazoles substituted at positions 4- or 5- or 6- or
7- can be further reacted with an aldehyde and a secondary amine.

[0058] Examples of suitable hydrocarbyl benzotriazoles further reacted with
an aldehyde and a secondary amine include N,N-bis(heptyl)-ar-methyl-1H-
Benzotriazole-1-methanamine, N,N-bis(nonyl)-ar-methyl-1H-Benzotriazole-1-
methanamine, N,N-bis(decyl)-ar-methyl-1H-Benzotriazole-1-methanamine,

N,N-bis(undecyl)-ar-methyl-1H-Benzotriazole-1-methanamine, N,N-
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enbodi nent hydrocar byl benzotriazol es substituted at

positions 4- or 5- or 6- or 7- can be further reacted
waweaon1ti87al dehyde and a secondary ami ne. [ 0058pCT/US2007/064292

Exanpl es of suitable hydrocarbyl benzotriazol es

further reacted wth an al dehyde and a secondary am ne

i nclude N, N-bi s(heptyl)-ar-nethyl-|HBenzotri azol e-

1- met hanami ne, N, N-bi s(nonyl)-ar-nethyl -

1 n Z - 1 han n )

N e T e I
1eﬂ@ﬂﬁb&@a)narnmthl§ﬂ NHbBsfzne et )1~ mermamme and mixtures thereof.
1H Benzotri azol e- 1-net hanani ne,

Ni!ﬁl epg @H@@Ql@er&rthﬁéﬁﬁwwppm@@ﬁ%ﬁ N g2 ethpthgaylarsr eethyl-
et E{?ﬁhexyi Slz-oall?_-lr_r%lte‘i%lﬁlﬂlﬁ Benzotri azol e-| - met hanam ne

ami)smi] xt unesnd babedimentt nthene ressadintebitort ve2 Selsis@skydlithio)-

itor.is N, eth \ r-

@B‘gﬁ%flwglfa 3” hega fﬁf@k%{fgﬁ %nOE? 3 P@@%éyl élﬁf\(lahé 3,4-thiadiazoles
e@@l‘&giﬂieln abd18 ROk ABbAN2 't{)‘l'ébghtt@ff drS4 to about 20, or about 6 to
2, 5-bi s(al kyI dithio)- 1,3, 4-thiadi’azol es. The al kyl
gabmps lof cezb5n batg(nal kyExadinlhs oyf- byigabde t Wb dds(@boll-aéthio)-1,3,4-
cnt or a 2.to0 ut,. 25 or, 4
fbtRez0 PR oD P By 3 B P les 2 Sbisctert

Eii@ﬁ'ﬁhﬁﬁlo()fl Suithallifob, 52 BLsit@biddecflidithin)) 1,3, 43hfkdiazole, 2,5-
t hi adi azol es_i ncl ude

2b§(‘l§rtsléltd@ﬁtfld®f@tq)rHﬁi“h‘ih@'r)difllzﬂée,A- t hiZatbistisrtedodecyldithio)-1,3,4-

2..5-bi e , 3,4-thi adi azol e,

2F@?%ﬁgélfgeﬁlﬂg{elﬁ%/egéﬁ{}ﬁgo) -1, 3, 4-thiadi azole, 2,5-

bi[(ﬂI(iﬂqért -Thdeeirbgloh Hhbibitor 3}1{457' bbilﬁdéefmz dhe&anges from about 0 to
-bis(tert- dodeC{I dithio)-I 4- thiadiazole

nﬁkt@turle qrrféw@&bou 8863 torh@védr? &é.fzmﬂ iehe - ped {ﬁa@bout 0.5,
bg: Bl rbd latggl%%u{ qm/éigﬁ%ergeﬁt%fqg@ EL éflcaggg 8%161 osition.

froma out OOO to a from ut
t GadiowlicO\ Gd oo rhwdridabout 0. 001 to about 0.1 wei ght

cent ubricating co | Car boxyl.i c
4], Z]tn*ﬁya?rbaéyl[%@elﬁ ot AR H G ﬁg;‘rqoe‘ 4Ry §oBfain about 10 to
apbyirdode ot REER 20 tBBY oG OIRIR 288QU0 hOibodt 2P Uﬁrbﬁ@gtoms

or about 20 to about 200, or about 30 to about
ctilsah atDrs cat[b©®6129 athe oa:aﬂnbadlydq: d¢herepfl noary hnrﬁyedrwedefrom a

:)gi(;()’é} ? épll ny nig b& OI:%’V E g}}{) [)1%1%,’ o % bg%ﬁ%]]yme&r copolymer, or
| Rt@MROIHMERT Thd PO 1R 310 helyl bt ﬁi?e)paﬁ@l ﬁbﬁﬁpﬁd@ﬂlefﬂ’sm monomers

pol ynmeri sabl e nononers cont ai ni ng about to about 16,
ofFORBININE 2bew Aleubost 16r onpbritt 2 te @b%‘fo&{ oBabaitbdio about 6

g}t:g%g’)trlea%#gn (t)Ft%n HRL m};ﬂléﬁgb% RIS CS&ESP{SE SheP®¥more of

propylene, isobutene, 1-butene, isoprene, 1,3-butadiene, or mixtures thereof.

[0063] In one embodiment the carboxylic acid or anhydride thereof
comprises a succinic acid or anhydride thereof.

[0064] In one embodiment the carboxylic acid or anhydride thereof
comprises a polyisobutylene succinic acid or anhydride thercof. A more
detailed description of a suitable carboxylic acid or anhydride thereof is
described in WO 93/03121, page 33, line 10 to page 37, line 20.

[0065] The carboxylic acid or anhydride thereof may be present in ranges

from 0 to about 3 wt %, or from about 0.0001 to about 3 wt %, or from about
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propyl ene, isobutene, 1-butene, isoprene,

1, 3-but adi ene, or mxtures thereof. [0063] In one
wepodiiseht the carboxylic acid or anhydride tP&Er/E81007/064292

conprises a succinic acid or anhydride thereof. [0064]

In one enbodi nent the carboxylic acid or anhydride

t hereof conprises a polyi sobutyl ene succinic acid or

anhydride thereof. A nore detailed description of a

Syi | e,carboxyl,i cid or ride.thereqof i S

A o SB PR P 3P Bl LU by IS0 ol upyicating

| copad8tioh0065] The carboxylic acid or anhydride

thereof nay be present in ranges fromO to about 3 w

ofther Reriymanee,AddItgs8]1 to about 3 wt % or from

a . 0 A 0 .

about 0.5 6&52? lg,?tlﬂ tE r%%brl u%lﬁ?ccgh%ogﬁiygan%g%h ?%%%ngéhaetrleam one
Pef frostmmhdla tohsldfdainy eshib0066 |de@ptlsifinal, [fyictibie modifiers, viscosity

| ubrj.cating conposition further. conprises. at_| east one, .
of9AidESi RAFDPOSH sICPIERATT i BIFOFS, theaelt STt dal combined
f aineLhO8F R fih®litors VASLASIcYs, TREHidA Blodli iAW isRRiY modifiers,
depressants or mxtures thereof. The total conbinéd
amounpoiof déyassanisiiy tamgs frahe uibsibbietG wt 4, atlren 0 to about 5

nmodifi er Vi SCOSI nodi fiers,,po i nt depressants

) *aigeom PhRio0 Y LD dou 6 5t 0t e Pk G R RRBSTIh
51066710 Rudtr MEARRYinOudO0dmine aBULF MbIeydl hd18s (such as
| ubricating conposition. [0067] Rust inhibitors .

i pelylpreingne¢ianasd¢.t sowfensatiogyddustsaef alpdesesth scinic acid or
0 1.n c te,. C ensat s, of .
GBS SufCL HARY" ORI CORRT (RIE RSy Fotypmipey e o
spolyalis/l@lcepdlyanind shich sariplyyartot@mite Candahalf esters of alkenyl
pol yal kyl ene pol yam ne _such as triethyl enetetram ne
anecoirfacilstigrehish thy pikayy! mdicel Aprtatisiabeut  tuabew $hearbon
a . ' t.ai .

SRV ALY, SRACE My BQ0UK) (HhudP il ERLBOscd alone
i nhirtb¢dmobinatam whth etbedruat ormébitrsi n conbi nation with

ot her rust.inhibitqrs. [ 006 Vi scosity nodifiers

Hfesac 1&%@%@93@6& %@h@ byfrRaraed pUBteritadiene rubbers,
ety eResBHARYE eREpFIORREY Bl IrodMMHca9eRR B L isoprene  polymers,
styrene-i soprene pol yners, hydrogenated di ene
pbygneeesatepoticak k polsngs enedyalpl ysiehens, pohatigansy ipolyalkyl
(neth acHélatea
cOEVAEYaes g

thereof.

rﬁas%% :8@ ‘?1%{1?8118 ?afggﬁrli (‘iaei-gty?erllltc] ycdoE)lo y%iesrg ,yorrer?l?xture S

[0069] Foam inhibitors include copolymers of ethyl acrylate and
2-cthylhexylacrylate and optionally vinyl acetate; demulsifiers including
trialkyl phosphates, polyethylene glycols, polyethylene oxides, polypropylene
oxides and (ethylene oxide-propylene oxide) polymers; pour point depressants
including esters of maleic anhydride-styrene, poly(meth)acrylates,
polyacrylates or polyacrylamides; and friction modifiers including fatty acid
derivatives such as amines, esters, epoxides, fatty imidazolines, condensation
products of carboxylic acids and polyalkylene-polyamines and amine salts of
alkylphosphoric acids may also be used in the lubricant composition.

[0070] In one embodiment the lubricating composition comprises (a) about

86 to about 99.9 wt % of an oil of lubricating viscosity, (b) about 0.05 to about
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w@e®ratmsy7 denul sifiers including trialkyl

[0069] Foam i nhi bitors include copolyners of ethyl
acryl ate and 2-ethyl hexyl acryl ate and optionally vinyl
phosPUEUS2)07/064292
pol yet hyl ene gl ycol s, pol yet hyl ene oxi des,
pol ypr opyl ene oxi des and (et hyl ene oxi de-propyl ene
oxi de) polyners; pour point depressants incl uding
esters of mal eic anhydride styrene,
h).ac t e 0 ryl am,des,

e e el P R e R Abg RO 3662468 or e
derertatat dl%@&il‘&iﬁhylaﬁlbamulﬂﬁﬁ dﬁﬁto@h@sphemxivdesemf aattt Meast one
|n1dazoI|nes condensati on products of carboxy

yeocaby! pEpyRl Ry Penebebl (Rnpbrd GA81 e ﬁbo‘stallt% wf % of a
|
ad%ﬂétgﬁ?s@g%b&t @61 4§ 2 E%to%]s&) ‘%eof*%?‘%iﬁto% B, () about 0.0005

onposi ti on. n one e
| thebaat l rwg % @ffposirtasbon adiifpitdrs €s) {wut AUt to8&baud 1 wt % of a

about 99. % of an oil of lubricating vis
B taruis e aihvaDla and U DISGoR! Sottls SaRat Hingermance
di,gpersant, (c) about 0.1 to about 2 wt % of a netal

di - hydrocarbyl -substituted dithi ophosphate, wherein at

Iéahﬁﬁmﬂ&ﬂ@&ﬂ&ﬂgarbyl group i s branched, (d) about
bout 1. deter ( about

g L Tl e e B R e R e
t@ulmértlnaumlaf/ofmtd@ ISR1r b @IS %lhﬁhiubbﬁl@rolls(,gélr@f)&ﬁﬁg oils, or
0.001 to about 1 w % of a carboxylic acid or

anpp@iiagens therepf  h) 0 to about 5 wt % of ot her

e | | | 71])

RO B s R IhE Bl R St R bheabte for

| Rydold oRchmcdedsuidsahtiadingdingustrial s§dteingdshydiyaliayydtéms or
fluids, turbine oils, crrculatln oils, or
cHHBITRAL | BhOnehenbedimenp sholubricadings é‘r’@ﬁt’“@%d@r%‘iﬁbk@ for a
tﬂglhuﬁglﬁgtﬁpg conposition is suitable for various

%anrca devi ces including industrial systens,
hy@7341 i chseyft)léqmmngr cxampicnemovide emellestogdimefittht hevention.
I ricatin ¢203|t| n i.s suitable for %vFggfaulic

£¥ntXY ?fe,]a AR" LERUSHIY RGP FROE dNER igyt the scope of
Ikﬂéﬁ%&@ﬁ&pn of the invention. These exanples are non
exhaustive and are not intended to limt the scope of
t EXAMPESS on. EXAMPLES

[0074]  Lubricating compositions (Examples A to C) are prepared as shown

in the following Table.

Amounts of Components in Lubricating
Composition (wt %)
Example A Example B Example C
Base Oil 99.3 98.6 97.5
Zinc containing succinimide 0.1 0.3 0.5
Primary ZDDP 0.5 0.8 1.5
Total amount of additives* 0.2 0.3 0.5

* Additives include one or more of Detergents,Antioxidants,Demulsifiers,

Antifoam agents, Corrosion inhibitors and polyisobutylene succinic anhydride
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[0074] Lubricating conpositions (Exanples Ato C) are
prepared as shown in the follow ng Table. Additives

W0 phad87one or nore of PCT/US2007/064292
Det ergent s, Anti oxi dant s, Denul sifiers, Antifoam agents,
Corrosion inhibitors and pol yi sobutyl ene succinic
anhydri de[ 0075] A series of tests are perforned on
Exanples Ato Cto deternmi ne how effective the

I icati QIPeSLLion re for hydraul i yst . .
s AAERTROSLLL 0T, BHehel R PSR YR permin
t @6ty A6k dithglubeicMiZdbdmPoditibng e foebydriauis sf@Emd., 000
hours. At the end of the test no varnish is observed

i H0Q70d o Test dsiera/Modifigd BptearVisketssd oY Q¢ hougipsteahpccording to
[ QP ; i i i .
e SAaai e kSR SRR SURC A RREPhL 5t Gy pg varnish i
TebicrBedat the milneservhe ahlithdrtparefoftthesystdni cat i ng

c itions to pro duced anounts. of sl uyudge. .Th
ST cesoRe & BT HHEFoC alte e nitay 4O¥rigcassQrdaneaywith Parker
t penABn AtAPi3hkty test. The ampunt of sludge forned is
about 1.8 This | evel of sludge is considered to be

ny.
ver078] ow Tost T alstanpogsathe fabiity ofe¢hmdiogsating00d@positions to

Test, 4 is,the DIN5 1.354 FZ ffing,test.. Th .
EREpieR SIS By Ot e ToE Sb WS e o # &by Landis
agﬁbc@dﬂﬂ@t U rthbend I NeatiNer Rkt The shabihd oft Slud LY foNREWis about 1.8
D2619) and demnul sibility performance (by ASTM D1401)

r

axpeldiis Vo) of sludpeainploagidaradotoche TRy Fave dipt sofpmapriey fluid

i pdi the exanples are hydrolyrically stable and
hgé\%gﬁglgog& demul sibility performance. [0081] Test 7

eyel 794t esTdshe isithetDINe s T@shi FeG Gcl ffitgateld. | THe Bxampys A to C
ASTM DO43. The results obtained for Exanples Ato C
afdl piierdvegcdder a commercial ly avail abl e conparative

ng e o t&5 A% a%{é?mﬂ{eaiﬂéyﬁyhcgbfygﬂclosl‘?%tﬁfihwg&%%xs?ggu1%2619)

cially avail abl' e product S
2 a0d) deimalsilsilivgh p esornbdne e (b A SR DA Elomrpg=ictivaly fof Exhmples A

IR0, tar LTl R o pver, 3,500, bputay L0097l g

ol iR g gt o Tluids. hycraul
[0081] Test 7 evaluates the lifetime Turbine Oil Stability Test by ASTM
D943. The results obtained for Examples A to C are improved over a
commercially available comparative example containing zinc dialkyl
dithiophosphate. The commercially available product has a lifetime of about
2,000 hours whilst the lubricating composition of the invention has a lifetime of
over 3,500 hours.
[0082] The data demonstrates that the lubricating composition of the
invention provides industrial fluids, hydraulic fluids, turbine oils, circulating
oils, or combinations thercof, with at least one of a reduction or prevention of
resin formation, sludge formation, and varnish formation. The lubricating
compositions also provide at least one of acceptable antiwear performance and
cleanliness.

[0083] In this specification the terms "hydrocarbyl substituent” or

"hydrocarbyl group,” as used herein are used in its ordinary sense, which is
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oils, or conbinations thereof, wth at |east one of a
reduction or prevention of resin formation, sludge

WO aromati8oh, and varni sh formation. The | ubri caR¢CTyS2007/064292
conpositions al so provide at | east one of acceptable
antiwear performance and cleanliness. [0083] In this
specification t he ternB "“hydr ocar byl substituent” or

“hydr ocar byl group, as used herein are used inits

?rhgellla rcxxfté%gst% Se Clped EI;'I\%N‘:"[irllefaér{r" Ovﬁ%ec(?ﬁ aff%selt Srl&ers etg a group

C pripnsityl d@fmpbaédlnmf @d’irﬂorh)éﬁiﬁogﬁﬁogérﬁmﬁorﬁmdmdslsatdt&@h@cﬁ to the
to the remai nder of the nolecul e through a carbon at om
afmyseer abtheralemee thwughes sadencttopr ped daepmet srelude the

?R%‘égﬁ‘ e' 8¢ ?th%ﬁ%&ﬁl% bp %rd ui‘ilfd gffﬂ&né}@ dr?s(;%cﬁél%ﬁt {or 8K act from

ecu aving a pr om n arbon
char ani@ule haviggne mpaddonniaamiby élytifta::arlmmochmﬁéer dbl geneml, no

nor e than one, hydr ocar hon subst i nt will be. .
pFoge fatk BY0. iy 8&{7 q% REMocRPFoMagt Vs PR thtyﬁ %&%@ﬁﬁment will
960 WRsschy RIrGRbYient gl Mols iRend Hydﬂ%@aIIBW bRt IPﬁﬁcally, there
substituents in the hydrocarbyl group. nore detail éd

defill e homaof hydrecarbowubktytdmt@ambwe lsxdxgcarbwlegtdupor A more

d d bed

sS85 “Stdh i Tt Ramer o s BESR epl by ingerty!
| Brdu'Btsi RRcribed nSUPPaik besispodpdi nents, it is to be
under st ood that various nodifications thereof w |

bé‘b‘lﬁ% apWatlerthe tigvenitpgehasn bedreaxnlpineAdnaictatigpote its preferred
ng? ﬁp?qt “bg qltnldgt%% -H]ﬁ{ ?fxp [rus d&' 81%1058011?5 thereof will
er S 1 on C? I S 8] P]

he inve cl ose erel
i Béﬁﬁﬁi@dlpb@reﬁﬁ\t@rthsw Bkittedi ini et aﬂn@poals rdaaling \ohd tspéblﬁcatlon
the scope.of the appended cl ai ns. 3482- WO What i

is

ciTFTpEQrc; &:1s 10 ba yngprstask ‘ihﬁbﬂheolﬁﬁ%%tiqu ericlosepPeigih iy intended
(%) céger%dchgﬁlohffﬁra{ﬁ% la ?Q I\I"V%?lﬁﬁ'tﬁx scgpé oft tH@taﬁbended claims.
cont ai ni ng sper sant ? a neta

di - hydrocar byl - substituted dithi ophosphate, wherein at

| east one hydrocarbyl group is a branched prinmary

hydr ocar byl group; and (d) optionally one or nore

addi tives conprising a detergent, an antioxidant, a
corrosion inhibitor, a carboxylic acid or anhydride,

or m xtures thereof.
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2. The lubricating conmposition of claim1, wherein the
nmetal of the netal containing dispersant conprises

WQ@R200¢/117877 The | ubricating conposition of clai nPAT/US2007/064292

wherein the nmetal containing dispersant conprises
N-substituted | ong chain al kenyl succinimdes or |ong
chai n al kenyl esters, partial esters or salts thereof.
4. The lubricating conposition of claim1, wherein the
metal containing di spersant conprises polyisobutyl ene
succi ni mde conplex or salt wwth a zinc conmpound or
caug®wO0O5. The lubricating conposition of claiml1,
wherein the nmetal containing dispersant is present in
r e & ¢laigiedabout 0.01 to about 5 wt % or from about
0.05 to about 2.5 w % or fromabout 0.1 to about 1.5
w % 6. The lubricating conposition of claiml1,
wher ei n. t he Ahipdhrioetu bydmpoditiowpbiappbkiaie conpri ses
those r pres the formula: wherein M conprises
a neta( Fﬁtﬁ%’ﬁﬁn%%amﬁ%ngke hydr ocar byl groups or

”‘XtUr?@)éHﬁ&@QBnmﬂhh@dk@%nﬁﬁﬁV'30 that at |east one
of Rl is a branched primary hydrocarbyl group,

or m x(CL)rzemeta“ledndtyfdro"carﬁﬁéubabmt@hﬂlth@pbmnh@m, twlmnelofat least

| ai wh bot d R2 b
o BSeeSh Eistipa oebro B st S SR B thsoeht B
clai m §d) \WpeibRally t i ktrramﬁd}@da@dﬁ@i&@@aéd@ﬂlbmgﬁ@umscietergent an

conpri se at | east one of 2-ethyl hexyl, iso-octy

i gBliovodynt, aj esrogey inhibisey, acfc@émyhcwmdpérwbﬁ@re@q or mixtures
ZWEE&HyI-I-pentyI i sobutyl, 2-propyl-Idecyl or

n1xtures thereof. 9. The Iubricating conposi tion of

claim 2, whaheilabrtihingedoahpdditiyrdsOclatml, wherein the metal of the
dlthlophosphate IS present. in ranges from about 0.01
t Bk sentasnifg dgpeprant P@ﬁpawmln@ to about 2 wt % or

from a@out Gh % hf%rﬁgﬁﬁ' o@itlc]'[p ofTIE?a.lﬁluqr ' &ﬁ&'eﬂg the metal

conposition o ai'm 1°f Urther conprising o6ne or
adahnthinnes dfsporsant dehprigsnt;substitatudi lox daain, alaenyl succmlrnldes

corrosign.inhibitor, a carboxylic acid or _anhydride,
oY I i AR RRY T PariHe S| pT et ﬁ@reeénposi tion of
cl ai m 30, V‘hﬁéehﬂ)rfcgﬁn e&cﬁﬁﬂ&‘s‘?ﬁo&%‘ﬂ)rclaﬁﬁs 1atwheRst tARemetal

of cal ci um di nonyl napht hal ene sul phonate, cal ci um
containing dispersant comprises polyisobutylene succinimide complex or salt

with a zinc compound or cation.

5. The lubricating composition of claim 1, wherein the metal
containing dispersant is present in ranges from about 0.01 to about 5 wt %, or
from about 0.05 to about 2.5 wt %, or from about 0.1 to about 1.5 wt %.

6. The lubricating composition of claim 1, wherein the hydrocarbyl

dithiophosphate comprises those represented by the formula:

N
/\

R2

n
wherein M’ comprises a metal; and both R' and R* are hydrocarbyl
groups or mixtures thereof, with the proviso that at least one of R' and R? is a

branched primary hydrocarbyl group, or mixtures thereof.
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30

di decyl napht hal ene sul phonate, di dodecyl naphthal ene
sul phonat e, cal ci um di pent adecyl napht hal ene

waulophoisat e, or m xtures thereof. 12. The | ubrPCHUB2907/064292

conposition of claim10, wherein the corrosion

i nhi bitor conprises a benzotriazoles, 1,2,4-triazoles,
or m xtures thereof. 13. The lubricating conposition
of claim10, wherein the carboxylic acid or anhydride

ComPr1 $eS_Pal | SORULHLCOR SUSTATLF AT he%”@’@'othci? and R’

t her eo ur es I UbT 1 ea

cafmlﬁahéhdalrprﬂﬁa@l BidvdDbyviengi.n the anti oxi dant
conpri ses a_hindered. phenol, or m xtures thereof
The | uBri callPAJUBERYHE CPBROYHIOR| &fi RlaIm Qniheicin tﬂh% branched

t t 0
B R R e e e
alos@u(ﬂec&l Esm{do%ayﬂ soehaldecpnlanaihgty 1 dicapdr sabtityl,(Z-propyl-1-
Bout lto aq§ut 2 w %of a netal
d eﬁ@d?é@éPH??t t#t i tut ed dit hi ophosphate, wherein at

| east gne hmaomﬁx{mgrwﬂ%ds@n&l hyrarehed lpr‘!x/H@treYn the metal
hydr ocar byl group; (d) about 0.001 to abouf %

oﬂlla/dmaebxd@thlomlw)sphate Us poesONt troraaigesifrom ab«mt (%) bfto aout 5

t 0 t
ot Phanoiiatehs £378 pgy An0t- ks T60H potEaols bl bavse
a carbogyl i Thadisti@tingioydsHfon ofd18int M) fulthtOcARPHEing one or
W % of other performance additives. 16. A lubricating

cm@sﬁddl@ﬁseéml%ldf?@@fg@ﬁ) dhoutioBggdante Abwwosgm gnkipitor, a
%grfbg%g]tlé)gelg% ahﬁ/?&]fl %gawr&g%t%“&f (b) about 0.05

ai ni ng di spersant;

(c) about OThetlﬁbﬁ&thg Composthion od drEball0, wherein the detergent
di - hydrocar byl - subst j tut ed dlthlophosphate wher ei
| 62BPTIGHe 2hyeAsh @AELYT cichlp disonyl b%mlélp?éeneprs}ﬂrpappate Salcium

YA tEet 000 A ASR g Y

adtpeoxaddayltnaphfhal @ecul plondG0O br rox@bauhebof. % of a

corr OSilS.n | [}lﬂle q.u{)r%a{ting composition of claim 10, wherein the corrosion
inhibitor comprises a benzotriazoles, 1,2,4-triazoles, or mixtures thereof.

13.  The lubricating composition of claim 10, wherein the carboxylic
acid or anhydride comprises polyisobutylene succinic acid or anhydride thereof,
or mixtures thereof.

14.  The lubricating composition of claim 10, wherein the antioxidant
comprises a hindered phenol, or mixtures thereof.

15.  The lubricating composition of claim 1, wherein the composition
comprises:

(a) about 86 to about 99.9 wt % of an oil of lubricating viscosity;

(b) about 0.05 to about 2.5 wt % of a metal containing dispersant;

(c) about 0.1 to about 2 wt % of a metal di-hydrocarbyl-substituted
dithiophosphate, wherein at least one hydrocarbyl group is a branched primary
hydrocarbyl group;

(d) about 0.001 to about 1.5 wt % of a detergent;

(¢) about 0.01 to about 1.5 wt % of an antioxidant;
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(g) about 0.001 to about 1wt % of a carboxylic acid or
anhydride ; and (h) O to about 5 w 9% of ot her

weenferisehce additives. 17. A nethod for | ubriREE/USY0Z064292

mechani cal device requiring industrial fluids,
hydraulic fluids, turbine oils, circulating oils, or
conbi nations thereof, the nethod conprising supplying
t he nechani cal device with a lubricating conposition

conpri shng; ol of |lupricating.vis [ty; (b) a
rotal onparh R Ciia BBy RATSLG:

di - hyd(@csoly 0-09uhs tabbut eot & bhh epivesphiateid othhedridat and
| east one hydrocarqﬁl %youp is_ a branched primary

hydr oc &Py 10 #hasitig; W andPTdhcraprfomanes addivey nore
additiygs c LS, : . gntioxidant, a

corr os?{gh [ %ﬂ}lﬁr&h?%t?@g gmggéﬁg%slg%)%lpgglln “or anhydri de,

or m x{arabsut Bereabout DB.9 Wheo akamod obflulted aitimg kviscosity;

wher el r(]b)tar%)eou%% a[gia%g{lt . \()!/tc"o oifsa r?letg ggrﬁglniigg ﬁ%éf’oér%%t;

(c) about 0.1 to about 2 wt % of a metal di-hydrocarbyl-substituted
dithiophosphate, wherein at least one hydrocarbyl group is a branched primary
hydrocarbyl group;

(d) about 0.001 to about 1.5 wt % of a detergent;

(¢) about 0.01 to about 1.5 wt % of an antioxidant;

(f) about 0.0005 to about 1 wt % of a corrosion inhibitor;

(g) about 0.001 to about 1 wt % of a carboxylic acid or anhydride ; and

(h) 0 to about 5 wt % of other performance additives.

17. A method for lubricating a mechanical device requiring industrial
fluids, hydraulic fluids, turbine oils, circulating oils, or combinations thereof,
the method comprising supplying the mechanical device with a lubricating
composition comprising:

(a) an oil of lubricating viscosity;

(b) a metal containing dispersant;

(c) a metal di-hydrocarbyl-substituted dithiophosphate, wherein at least
one hydrocarbyl group is a branched primary hydrocarbyl group; and

(d) optionally one or more additives comprising a detergent, an
antioxidant, a corrosion inhibitor, a carboxylic acid or anhydride, or mixtures
thereof.

18. The method of claim 1, wherein the mechanical device is a

hydraulic system.
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