WO 2012/ 047949PCT/ US2011/ 054842 TI TLE: Lubricating O 1 Conposition with
Anti-M st Additive FIELD OF I NVENTION [0001] The present invention rel ates
to a | ubrwoavimg7oenposi ti on containing an oil of 5l ubripcatispgiwsssepsity, a
hi gh nol ecul ar wei ght polyolefin that is at |east substantially free of

et hyl ene-derived bl ocks, and an overbased netal containing detergent
capabl e of reducing intake val ve deposits in a direct injection engine.
BACKGROUND OF THE | NVENTION [0002] Direct injection engines are engi nes
wher ei n fuel injectTIdhEotobmetingglideomhesitidowehdintieMst dylditivders. | nj ecti on
of the fuel in this manner all ows: f9HRAEPFRRI S€ control over fuel
consunption. Direct injection rg%ws—cw—i—ndﬁenperat ure and i nproves

ai r-fuel r[004]1|]1g dlhke pwésogt ihoamtign eelbies tq)mhbripatingmditiemcs&hinﬁrg anaritjof
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interfere O\M:thb’lle‘na-ld\iﬁvecd lﬂSctmgand\/e&i werbmotd mat,al ecndamallg\deteimeadpab@ ofwhi ch
reduces the, effi c ne and limts maxi num power. [0003]U. S.
ot ont - appriEHE SAEO5HA BatsaE i P EaRR s B Te oy ober 7. 2004. di S6l oses

a method of reduci ng i nt akBAv:KIGM)IdEDO@FtRHHDWENTE)NvaI ve deposits, |VD)
by utilizip | ubricating conposition wherein t e base oil contains
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2006/ 005225 Wedl ock et al., March 9, 2006,  discloses a nethod for
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Fi scher-Tropsch process an hi gh viscosity oil erived froma

Fi scher - Tmp $toty oyelo eegines qfom&]ng e allsatverrytpralmowlelat (aéﬁ@ abeobmpadsayalve Mackney
et al., SRRbERPRRIROTIROOFpoeRAUAGhENER RuRlINOL oGhe PR ARLAG, andlA16C!

i njection engine having an exhaust gas recircul a- on system by

i ntrotuci mgalmngaWhi@b rédysps tn cHshnss of dest enggerand tlinzts meguumspaweri npr oved

per f or man t I p n 0 896,
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occur r ence nadthed qul‘geémmlmgqnltﬁgtelvalvardepmtel(otahle(cwffbudepoons aNg) be ublﬂle@@&Sl ng a

| ubri cant 1§8 (%pctcl %g%ﬁpo%gg)%l\%le%%lgé eb se cgr%l“rllstcogl%magons of)(l“yroup A ar? or

nmol ecul ar WEI ymer, ‘especi
pol yi sobut@tbemﬁ[ b{ls@Qﬁlz]MJc&nbﬁamcﬁn\tmEm&;h GSthéﬁnmreiaseaﬂmds March 7, 2000,
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control. a\WRAREULEL %719&9@@@3@@3@1(&{6&514&6‘201{ @08 NN PETth apricaad dodtain-
2005/ 0616§r12g a X&Ltﬁ%&tmn 0?' low Vﬁgoslilti asze301l e?l%gc’l fr(glms'f lLl(s)gher Tropsch process and a
high viscosity oil also derived from a Fischer-Tropsch process.
[0005] U.S. Patent application 2005/215441, Mackney et al., September 29, 2005,

25 discloses a method of operating a direct injection engine having an exhaust gas recircula-
tion system by introducing via the fuel an ashless detergent that results in improved
performance of the lubricant.

[0006] U.S. Patent application 2006/0172896, Conroy et al., August 3, 2006, discloses a
method of reducing the occurrence of ring-sticking in an internal combustion engine by

30  using a lubricant containing a relatively large amount (1-15% wt) of a low molecular
weight (Mn 100 to 5000) olefin polymer, especially polyisobutylene.

[0007] U.S. Patent 6,034,039, Gomes et al., March 7, 2000, discloses complex over-

based detergents made up of combinations of sulfonate and phenate soap that provide

enhanced corrosion and deposit control.



| ubricant fornul ati ons contai ning detergent conpositions and di spersants
desi gned for inproving cleanliness and deposit control. Detergents derived
from al kywben/a7@povi de especi ally good cl eanl i ness. 5p0@ashaGhesisaz
copolynmers are well known as viscosity nodifiers in |ubricant conposi-
tions. They can be used to inprove viscosity index, provide thickening of
the conposition, or allow for the formulation of multi-grade |ubricants.

Vari ous ch cter]j s of these terjals, including | ec r wei ght, may
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[ 0010] Conventional ethylene-olefin copolyners at typical treat |evels (0.1%
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di rect 'nk%%khQZg%BQbﬁ%@umﬁhe present invention provides a |ubricating
conposition wt relatively small anmount (from0.005 up to 1.0 or 0.5 or
even 05 1% M0%ei gHefin egpohymaers aesl welLikeawings dirosigomedifers in lnmiceat conapsces
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i nprove deposit control engi nes, iIncreasSed |evels of
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et hyl ene- dign rdRdevas ks or even conpletely free of such bl ocks. 30[0013] The
i nvention further praovides a |ubricant conposition conprising (a) an oil of
| ubri cat i h8ONl scdEpteyicallypmetpl santping detergenth hserecn vesddgdmpisive dgPetit wei ght

at | east %th%lo,Hdm%lewem%ngﬁ&ymeaemwﬁ%%d&eltgemageteﬁ(ro@em) r@s\ﬁltWﬁl ght of
et hyl ene-derived WO 2012/ 047 PCT/ US2011/ 054842 nononer units, sa

pol yol ef i migher legelproéadeitvalvs deposiio MRtelofonGriDos Ystetents Gus hieestengita of the
conposi ti @fhricafito (FavidbRY. Qﬁﬁf«% EEBTEN £ NE QSR GLBeBhd ofhP014] The

i nvention turther prOV|de rlcan conpositions as descri bed above
wher e2Q he degnpasgintnagnvayonitdiandeanodipamverct gt 120 of prahphedsphorueghthas a
sul fur conteale el Q. DALt Ae 8P YoM h @it w ANt 1'8 Gl dLterent
enbodinen? SBLas 5”@@1?§{ é§laﬂlg8%fen¥lwﬁ’no more { e 0@ %J%%regﬁ?l%y
wei ght . in the lubricant composition results in reduced oil misting and reduced IVD and allows

for the use of higher levels of ash-containing detergents.

SUMMARY OF THE INVENTION

25 [0012]  The present invention provides a lubricating composition containing an oil of
lubricating viscosity, an olefin polymer, and an overbased metal containing detergent,
wherein the polymer has a number average molecular weight of at least 20,000, and
where the polymer is substantially free of ethylene-derived blocks or even completely
free of such blocks.

30 [0013]  The invention further provides a lubricant composition comprising (a) an oil of
lubricating viscosity, (b) a polyolefin of number average molecular weight at least

20,000, wherein the polymer comprises 0 to 20 percent by weight of ethylene-derived



[ 0015] The invention further provides a nmethod of l|ubricating an internal
conbustion engine, and in sone enbodi nents a four stroke engine. Such

nmet hods iwol2ot®4rd¥e step of supplying to the engi ne anyPofi/ush@ losdsnt cant
conpositions described herein. 10[0016] The invention further provides for a
met hod of inproving at |east one of deposit control or oil msting in an

i nternal conbustion engine, said nethod including the step of supplying any

of the lubricant conpasitjons described herein to DETA LED
DESCRI PTI GROTGR O RURRTD RS ot e et EhOTEAT b Guoghgen
enbodi mentos thu doimplsitide sanili(Besh dx@k&@ecbmemworﬂt&afngrmwrgénm ting illustration.
[ 0018] The 8resent i nvention provides a Iubrlcatlng conposi tiaon conpri sing
(a) an oi IVYAI] udirdmtHg HreceBIovides (H)lubicast ermppspiory AbfSscHRY! oY Can
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mononer UQ¥B§nKk@ﬂ§9qq)ﬁg@g@bpﬁmgéuconponent (b) is present in the
conmposi tion from 0.0 ercent by weight of the entire |ubricant
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DETAILED DESCRIPTION OF THE INVENTION

[0017]  Various preferred features and embodiments will be described below by way
15 of non-limiting illustration.

[0018]  The present invention provides a lubricating composition comprising (a) an oil

of lubricating viscosity, (b) an olefin polymer, and (¢) an overbased metal containing

detergent, wherein the number average molecular weight of the polymer is at least

20,000, and wherein the polymer is has less than 20 percent of or is substantially free of
20  ethylene-derived monomer units. In some embodiments component (b) is present in the

composition from 0.005 to 1.0 percent by weight of the entire lubricant composition.

Qil of Lubricating Viscosity

[0019]  One component of the disclosed technology is an oil of lubricating viscosity.
The base oil used in the inventive lubricating oil composition may be selected from any
25 of the base oils in Groups [-V as specified in the American Petroleum Institute (API)

Base Oil Interchangeability Guidelines. The five base oil groups are as follows:

Base Oil Category  Sulfur (%) Saturates (%) Viscosity Index
Group 1 >0.03 and/or <90 80 to 120
Group 11 <0.03 and >90 80 to 120
Group 111 <0.03 and >90 >120
Group IV All polyalphaolefins (PAO)

Group V All others not included in Groups 1, II, 111, or IV



[0020] I n one enbodi nent, the base oil as used in the present technol ogy has
| ess than 300 ppm sul fur and/or at |east 90% saturate content, by ASTM
D2007. | rwoent2aidm4enbodi ments, the base oil has a vi sco®Cryuszondez4sat at

| east 95 or at least 115. In one enbodi nent, the base oil of the invention
has a viscosity index of at |east 120, is a pol yal phaolefin, or is

5conpri sed of m xtures of such naterials [0021] G oups |, Il and IIl are
m neral oi se _stocks, The oi/l bricati Vi SCOS| - , can
o ude mabazET 57 S8S e i e ST R ittt b S 10wt ur e

of m ner al300bpmagdusanaionat icest 90V Ssatp@t bblﬁbﬂtaw Xspei yadgrhapkeatdineabds- and
polyester oils, are often used. |n one enbodinment, the oil of |ubricating
vi scosi t y ediphicdase ofhhass viggogitinindey ¢ at 6%8@50‘%1& [ogstdilp- & ona SRpdERCHher eof .

[ 0022] Nat ykbas@bil o iR Ghwe 80P RdsBYisRbitysindBdo VR I&k a0 isQl dodydfhablefifasitior oi |,
lard oil, and other vegetable acid esters) as well as mneral |ubricating

oi I's slch ca@priseduif anipares off serh B#FEaland sol vent-treated or acid treated

mneral | yggiigat 'd}gu&'ﬂ 81 Al 11h8e RASRAITdiNbaSe sRARNURNYiCof 186ridBkiX 8 Yiscosi-
par af fi ni c- napht henic tfypes. Hydrotreated or hydrocracked oils are
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0023] O | b t |
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useful . Syn- ocar bon’ o
hal osubst ioftan @skdhyldooe ambodimeit, sheseibbi’ labriging vsscbsa ok campdisenare ABbGyaver | zed

ol efi a $ benzenes, poly-phenyl, (e.g., biphenyls,
terphgiylgﬂ()(%Bg{ﬁgPlg?ggpo yg%%%gis) alkylated dlphenyl et hers 20and

al kyl at ed [mmmeny{atm] dilsdesludnghitaboits aiﬂme\gewbl\te)sls (@gtadasngsoﬁ,ridrdm)’mahd)gues

t her eof . Ien Xi d ol ners and i nt rlvat ves thereof,
and ¢ hose by TS RS LRSS BOMulsph THEGRURERR: HO8f Faby i Rap

exanpl e, e#t efid §01@e&tt4tmmedrore&iherrean‘edmma‘a] lmhncamlgs;ﬁllstotﬂt}e m’rrdfﬁmcphaqﬁlses of
known synt hetic | ubricat o] that can he use her sui.t abl e cl ass
o oyt bt Gbi Es A B @b Rstic S B U B Y Seerkd (bR o S50
di car boxylinguddivishiafd schRser JWBae oflf oMublcdtdgGlogmnocar boxyl i c aci ds and
pol yol s orwﬁflyol et hers, h0024 ] & her sujtable synthetic Iubrlcatlng oils

i ncl ude | iI9%34 e Qilsrad Tgricating pisessity deeyrt BpmicRy Ash#s arqdgwefylcSyn-

tetrahydr Qﬁéﬂlrcaﬁv&icaﬁhg bﬁpﬂrcl%é %?dl@bérgols HEDamShAS@bRALYD Ay kdbarboP 011y Ak -
pol yal koxy-, or pol yl oxy-siloxane oils, and silicate oils

30[ 0025] HFHPOYPEHE alﬁlazmm%ﬂ%ﬂ@m%efalrsénﬁrr%tuk%kme%nalkwﬁnme%@@E{
Synt heti ¢ ,ij @Bgy @ﬁeﬂ?ﬁdberpﬁllé aa%dtahlgéﬁecpfs&siy&%silszm@lﬁe&l@{ph&mI@ﬁféﬁ

reacti ons an pl ca ydroi soneri zed Fi Scher-"Tropsch Hhydrocarbons

l'y” may
or waxes. an%aﬂfﬁ teshdiplenprest fidgsiagd egjr dwwangﬂmq@&gﬁ@vm@%@iwl@@@ﬂ be
prepared by efé éﬁ@@é?lg&gﬁ 961?@1%?}3??&% @4{?& %ér oﬂ%ﬁ’&?&!k’é \‘?vhé‘ré We" as

ot her gast o- |qu refine rerefined oil
ei t her natamahal bydoypk grevpschagadcaemnpdifisd hvxﬁoum@snm estmfloatthmr@tlmrrlflany of

these) of CEltri](ﬁl, thIE)s?ltlg% %ﬁllep §1§%epgf Eﬂo%pgf%ﬁleﬁg?ublfi%ggné 8ils that can be used.

Another suitable class of synthetic lubricating oils that can be used comprises the esters
25 of dicarboxylic acids and those made from C5 to C12 monocarboxylic acids and polyols
or polyol ethers.
[0024] Other suitable synthetic lubricating oils include liquid esters of phosphorus-
containing acids, polymeric tetrahydrofurans, silicon-based oils such as the poly-alkyl-,
polyaryl-, polyalkoxy-, or polyaryloxy-siloxane oils, and silicate oils.
30 [0025] Hydrotreated naphthenic oils are also known and can be used. Synthetic oils
may be used, such as those produced by Fischer-Tropsch reactions and typically may be

hydroisomerized Fischer-Tropsch hydrocarbons or waxes. In one embodiment oils may



5t he compositions of the present invention. Unrefined oils are those
obtained directly froma natural or synthetic source w thout further

puri fi catwornotwmeawsent. Refined oils are simlar to thepramruskoinesset | s
except they have been further treated in one or nore purification steps to
i nprove one or nore properties. Rerefined oils are obtained by processes
simlar to those used to obtain refined oils applied to refined oils which
have been_al - 10ready_used_jn service. Such rerefined oils often are

Rt 1 oy RO dS LN T SaEg G0 T PO OWHTE S B G S5t Tt ¢ ves
and oil bn@ahd@wﬁmproducts [ 0027] The anobunt of oil in a fully formul ated

| ubricant w| ically be the amount remaining to equal 100 percent after

the remai rII"Ich ad refined mefiged prpiprtidgdods. cithghp aIaIWymletlﬁé%ﬁ Wl 80 to 99
percent bynwRk&Httw8lor £drd OF %r d?@l'ie%@)”&f,th@fyp@@lskﬂ)s&ﬁh@@ﬁlﬁl?dlfte1caﬁ)'hse%l5int o 15
93 percent. The disclosed technolo rrab% be delivered as a
concent r attke CaMPOiKioah obhs @resE IAYRIGRD rqﬂrIedp&S pxeghess abjpincdgliesstly and t he
concent r atens nAirdi Bﬁsﬁﬁﬁl@lc s%%@%@ﬁtsfu%@r ﬁﬂfffo%&?ﬂ@ﬂtﬁghﬁ RHnEg8aeske I N
such cases the anount ‘of oil ercent by weight or 40 to 60
percent . Ginedrro Psiuprefined 208 @m} thhe hwﬁbbeieeémiﬂmj tigaiep oS PRd @rmefe pupiéica-

i nvention gesl g I t

substanti a%fm{e?% 2'21 frmtg(ﬂ] I er?g&g ri v lsmli)ttrel{)e(r%%\lrgIl Bﬁ? %&g O%ﬁ%td t{g’?ﬁ,méeeta e;l ene
nmononer - d@nm\lﬁedlo thois¢ 8jed tp nbtanereénbbdulmwﬂled thefiped yhewhichhapebgenapar ed by
pol y i zi f I orrer S,
b i ur S8R e BRI, Bl RRRTES iy Ao Ty a8l o000 B Frsiie

nononer, |dured:tlaétq31rees>va12cﬁ‘spere adﬂ1t1ae$atdad1ylslteals$o&tnq1mdnmmrl si ng at Ieast one

net al | oce 2 t.ion ta and an
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pol yner coahahing tb eq&lnh@perza%alﬁtyr melrghﬁmmgl addiviey &d ae&dﬁmkeelrfer unyptlsa,llyt hat
is, ethylene-deriv nonmer units. In_oth enbodi t he

| a5st han (R0 85500 TBosbym A iEe PRyl e R o To0e PSSEHo0U it

pol ymes i 93fperenofTiRtdI®Be techRbIS gy Maf@lsobe d8RYertd@ a EdnRERrA8 O Rthschof

et hyl ene may be present resulting fromcontam nati on of desj red monomers.

In other &ASAHF ﬁ‘@ﬁ’t“g of oitdt IYPiREY ATicest andt thy canrsniipiang of s Hhe{£opPeYs or 0. 5%
or 1% may nahs ArdiRrid RSNy MO AAL2/ 1044 QARGTHUSAO4Y Q54842 BORBRI4n one
enbodi nent the nononers from which the polyner is derived has | ess than 10%
et hyl ene, PFE§st Byheigkoard0Hg 0B MECePtess than 1% et hyl ene, or is free of or
subst anti ibiyn bsI§RIPf ethylene. The ol efin polymer of the invention may be
a honopol ymer or a copolyner. In sone enbodi ments the polyner is derived
from ?ng y 1428} at i1da ldiricetieg epmmsiran oflted inyentiavdontpiis & lggh molegylan weeeht t o 8,
car bon at i sobut ene
(or |sobu'?) y enIJ %]ylﬂfrggéllf%ﬁ%t Hﬁ%gg‘% Qfetﬂgflglféésa%r V%d neﬁlr%gu?l;gc a@?s

const i t ut ethybyne poinpmer-depyepanted Inwn@amb@din@npdhgmdymzemmhe pfepaled@y

| sobut one Sl uRkYENG o SRR, ROLATE! 8 LEQML Bf Sl BR% GG, or o

pol yi sobufénes Gbtai n merrzation inery ¥ éam havi ng a
10butene ctmm ecnhp@ngs&hylenﬁﬁlmaéas%nmﬁtomg abhhmﬂﬁmemmmmerm thé p3®- t o 60

Mass {8 ence oef a catalyst system comprising at least one metallocene (e.g., a cyclopentadienyl-

transition metal compound) and an alumoxane compound.

[0029] By substantially free, it is meant that the polymer contains less than 20% by

weight polymerized ethylene units, that is, ethylene-derived monomer units. In other

embodiments the polymer is less than 10%, 5%, or 2% by weight ethylene units. In one
30  embodiment, the polymer is free of ethylene; this is not to say that trace amounts of

cthylene may be present resulting from contamination of desired monomers. In other

embodiments, small amounts of ethylene units, such as 0.1% or 0.5% or 1% may also be

present.



presence of a Lewis acid catal yst such as alum numtrichloride or boron
trifluoride, alumnumtrichloride being suitable. Suitable sources of
nonomer fwo 20ki4ny9pol y- nbut enes are petrol eum f eedst r e2OE/USAEI/ 054842
raffinate Il. These feedstocks are disclosed in the art such as in U S
Pat. No. 4,952,739. Polyisobutylene is a suitable polyner for the 15present
i nvention because it is readily available by cationic polynerization from

but ene str A1C13 or BF3. cat 0032] It | nown t hat
oo bt ORI o dafing e R RRa e Betbmbrdrie SR b T Bt ehilaval  of
boron hal itig&sL0% sthp@hél W Bbn Bwaﬂylblﬁd fidski@fande, bfyRne ArdOfred §6or subSan-Pat .
No. 4,316,973, GB-A 525 542 and GB-A 828 367). The polynerization of the

i sobut yI - ti20¥fee eéﬁt%@n%oﬁ’ﬂ? plefia @oyaer RhtheBYSptieh By Ic o aRaVintg hamber
aver age mgheaimas. MRLERmboMMentsdthe Bblghﬁf 1stdz;aﬂeéﬁ%opo®99e&ﬁmoﬁ>@f&bé@4 ned.

[0033] I n one enmbodi ment the olefin polymer is a copolyner of olefins with 4

or nore c&tBBAlCANDRRVING A tohe Erfbddt f@%tcarmﬁ@m%flmt%|emh>e¢m(eﬁ@| Pl ef i n)

conpri ses oRQintiQ hHRALoAYh Y&k Mkte R (oHRbLyMRE) ved from at |east one olefin
mononer having four or nore carbon 25atons. In typical enbodinents the

ol efi ns mi0Mé udvwther ascdul dass phaviymeryid ity spivsitged b holagmetsureprsed by
but yl t f.
I sobuty e'&!&m{&é Pbl?/ﬂl@HEﬁ{b‘ﬁ)df ng %Ghe@%:r %ﬂsﬁﬁ'gﬁé&n@om&"onﬁgwy?fgbﬁr?ﬁmtcﬂ? €o

[ 0034] The polyolefin poly ent 1 nventio ve a nu
aver age nohadedd lyivdivgtnes pbtyingé by pelymesarzitom ot Gnefiognyaphym hpwlnggt yr ene

stand 82) b%{engg?rﬁglgt otfgg JE(Q ’79%021 SQ‘QO ﬁn(il‘%bfsglg)lge&e co%l e%?gf ?(Ppo’ 6001F1as%Q/0,

1, 000, odi en IS polyrso but yﬁ ene
wi t h nunberesanerdgd. ovos amdulcaalymug]nas etumaiunh era:hﬂorﬁcté dB(b@ronahﬂhela@at, 100, 000,

or at |eas 250 850..0 000 or 000.. Speci fi ranges
"hot ude: 2abrBREn B BRI BT 98B! SRS SR for BASh béiy

2012/ 047949Rady 4/526tdlein48:ARtrf L3S hergbhateel Tree edpodsent disslo@diei ght
basis in the |ub |can iti ntion at 1 to 1% or
07003 to GG Gh a0 b FaT arasdy S ar b, Bl Rsbby B iof s GlapBotne ot

[ 0036] £xampdsest 06 cngivh baguee pliefch il P Y1aBl Dyl atbiie 9o ARIREEHM AR AGicne

avai |l abl e 5from The Lubrj zol Corporatl on, Paratac(r) (a high nolecul ar

wei ght polYFaBh§tS WHE ‘?lgék?rf]f’%?‘)atwtq nfineum I nternational Ltd., and
Oppanol  1%@p32¢ hirgR Mwmayb@ 037 t{rwﬁ@cﬁﬂ Bérpl%ﬁs%d6Wa@$nlé§&y9@mam@er based

Met al - cont ai ni ng. Det er gent he | ubricating conposition of

i nventi on V@@ﬁ@éﬁwf@éﬁf’d}allﬁﬁ? én pyEryaskeron oifbtaldgéRfs A BhetWasel Pr‘ﬁat erials

ot herw se N£haN 58631 Opas 58y SIPARRIR A 8§$‘@@T)b%%%oﬁé’ﬂetr§an&}{@ftQ@ﬁ%Bﬁ"t‘y
si ngl e phase, honogeneous Newt oni an systens characterized by a met al
20 ene can be controlled so that polyisobutylenes having number average molecular weights

(Mn) far higher than 1,000,000 can be obtained.
[0033] In one embodiment the olefin polymer is a copolymer of olefins with 4 or more
carbon atoms. In one embodiment, the olefin polymer (polyolefin) comprises 50 to 100%
by weight of units derived from at least one olefin monomer having four or more carbon
25 atoms. In typical embodiments the olefins may be unsaturated aliphatic hydrocarbons
such as butene, isobutylene (or isobutene), butadiene, isoprene, or combinations thercof.
[0034] The polyolefin polymer of the present invention may have a number average
molecular weight (by gel permeation chromatography, polystyrene standard) of 20,000 to
10,000,000; 100,000 to 1,500,000; or 200,000 to 1,000,000. In other embodiments the
30 olefin polymer is polyisobutylene with number average molecular weight of at least
50,000, at least 100,000, or at least 250,000 up to 850,000, 600,000, or 500,000. Specific
ranges include 250,000 to 750,000 or 250,000 to 500,000.



content in excess of that which would be present for neutralization
according to the stoichionetry of the netal and the particular acidic

or gani ¢ cwopowd7aeacted with the netal. The overbased mararse@ahsssne
prepared by reacting an acidic material (typically an 15inorganic acid or

| ower carboxylic acid, such as carbon dioxide) with a m xture conpris- ing
an aci di c organi c conpound, a reaction nmediumconprising at |east one

i nert, vent (mneral oil, naphtha, .tol Iene etc.) for
om0 ot G0N ot Pbits EAF 0 breSins e bt e S e LB it obiste. “and
a pronot erhis utkRn@sn & (p(ancmum GhlbwoB de 0.8a6 &k 0®036d d.59phe0a1 t00.184,cohol . The
acidic organic material will ‘nor nal | y have a sufficient 20number of carbon
atons to gr%/?ﬂ)eog degree of solubility in oil. The anpunt of excess netal
i's conmonl|goIXPr eEfPlck bf t@laBE QEfiNBd@ncfdhéRde ADDEEMM DRI, ak@ldb® 1S
the ratio of the total equivalents of the netal to the equi val'ents of the
aci di ¢ or gt Ehe bpsgh & orpRr4ivnt P%rﬁtaﬁeﬁaahlghﬁoﬂeqﬂb?é“@lgképalywpaw&nef one. A
sal t havi ngydie) Bsy MBHeRS Imeﬁnueﬁémd agnPOFSER © '1'5'0 am §1§lstobwyiehe have
met al excess of 5 equival ents, or a ratio of Te25Ferm netal ratio
is also eimnaBﬁéH (Mn @t“a’!ﬁd’émj t ext book entltled Chem stry and Technol - ogy
of Lubri cfLs,, » stoisdited by R M Mrtier and S. T. Oszulik,
Copyri ght "19¢ JO33T 1T T he netal - contai ni ng detergent may be
zinc, sodiley7] caITduewmhrlcatmg ccbaposmnn @rtherage@ginavntaors anexr orees oydibrsedf .
Typicglly t I I et L um

cal ci 3dm glgt—:gﬁ%eg% %Ve%asl}(i"%la{g? tall% otlg:e?wng eﬁgdf’ Cog?%tggégor%gﬁggfseaggl

over based armgemlemdzlg rstr@lmphage dletr@ggemus Nawtdmﬂalwlsienﬁs eHarhctemetdI'tef gmotap

consi sting of non-sulf i ni hena S, sulfu conta henat es,
ol onat oS0 R Fpd bb LGB UPLRPRERG fieli finEPRRIRE P8, ot o

equi val ens®idhi@ne&ef of the areeal a&diT‘ﬂQ(ijaﬁf&mﬂar abhl& @*gembasmﬂodﬁltreaicgmltnﬂfepri ses a
cal cium sul f ng.i?ewi h ?netal rati o of E@G’ aﬂfetergents
i ncl udi ng r BAS QYCTRATE Ly ‘I“SrPé‘ipé‘“iﬂle'%Yerre@‘éHltgsanai%“%‘é‘%‘c?Flﬁ Y Yrfier ous
publ i cat i eRsoddmehdidion®Hwds ciiabeylic HRRlsh@Rds @HAASAES0Ah @ RfixthkeSontpaikent

5, 037, 565. 5[ 0040] I n one enbodi nent, the overbased detergent conprises a
phenol - badRehaa EF GEFHNIC SRRIROHN dredy oRfion FRGUEE SAMPFHBE FEIERY OBR B} O1FABISd

det er gent 'so RBGQARAS SIS, %%Htw 161082k PicRE cNProR9Nd Sbildflrp RO hRtdMaN@ phenat es
and other detergents that have a phenolic (i.e., hydroxyaromatic)

st ruct ur e StoiGhaeefrip §xecas PEffyrnataééasesw RHORIOES SUghi selsigerrhigidearstipased

sal i cyl at %cﬂefalﬁ‘ernG%Fa‘ic&M Tﬁkewldlﬁ%}%}%{sm%naﬂ%m{o@ﬁlh%nhé’Jeea Qiegglased in
10U. S. Patents 4,719,023 and 3 . Sal i xarate detergents

(deri%&ti \negl})eramari@mrmms wfprovide g dpgrépaf sy htyaineild dderdnipadt ofrexgeseat er
detail in 68. It
is beli evejjtlf1 %ﬁ%?ﬁ%ﬁ%lggkipgggreg? e glgl? ?ggzte?a\ﬁ)gastpﬁa-&vhgqgﬂ%ﬁfe} %ﬁﬂ]aggﬁs%é ?‘@iﬁear,

rat her t hafthedorrbeyuavdlents sf thaoatrldo thel aahouatsghtshditthe stidigorganescommauidt Anded

to be enc r re

descri bed(?1 T?%%qg%llsgl? F%Ean}%af%a%lﬁé@ Sgﬂt(%l\?g&ﬁas eghlg ?Selrrnﬁé}?]?‘g{a Sa\/\/nat ever
type, nay poaecitdnatrednalisah wallﬂnavealnletage;aagmm $ﬁ|ed[u1ea;1e1herqr(a rago of 4.p004%d] The
overb ed rret‘ 0 al ni.n eL er n n er: gents
for e B e Rt s RGOS o TR By SRRE Fon iRl fng BERERE, 2
conpo- nerotgg of Eu@t.lcalﬁh;éf@dc@n@ Ehitmyj Bdiesl,bysti MoMate:r phé8atr eSrszulik, Copy-

sul f onat e-rl.?g%{ 16:9\/7I ates, sul fonates-

[0038] The metal of the metal-containing detergent may be zinc, sodium, calcium,
barium, or magnesium, or mixtures thereof. Typically the metal of the metal-containing
30 detergent may be sodium, calcium, or magnesium, and, in one embodiment, calcium.
[0039]  The overbased metal-containing detergent may be selected from the group
consisting of non-sulfur containing phenates, sulfur containing phenates, sulfonates,

salixarates, salicylates, and mixtures thereof, or borated equivalents thereof. In one



20phenat es-sal i cyl ates, as described; for exanple, in US Patents 6,429, 178;
6, 429, 179; 6, 153,565; and 6, 281, 179. \Were, for exanple, a hybrid

sul f onat ewpherau@4det ergent i s enpl oyed, the hybrid det ecgarstorosdsd2 be
consi dered equi val ent to anmounts of distinct phenate and sul fonate
detergents introducing |i ke anmounts of phenate and sul fonate soaps,
respectively. 25[0042]1n one enbodi nent the overbased netal -containing

det er gent y.be zinc, sodi cal cium or nmagnesium salts of a hena%e,

sul fur costbAmgt shcher e it comnetrs s ilodds piprapdsl@ie hased

sal i xar at @sleaftlleNas@Sonafnibt&Eadnts Yo @bg byRbaall kylchavalRnblddicrdagarsiunber
(ASTM D3896) of 180 to 450 TBN., Overbased sul fonates IyDicaII§4have a total

base nunbdfsesibed gonyrpergropubdicati ndudipg USBasns 2oeHcaiioh &Pget o842 known
30 in theastpatddd 58, 588bodi ment the sul fonate detergent may be a

predomi nantly |inear al kyl benzene or al kyltol uene sul fonate detergent

havi ng® a m%(’ﬂ ratlﬂl@néﬁ%pdm@astth%t)%b% detseen oM e P iege hbsd [ 0026] to

[0037] of gbierRatl SticlORRY be8tdroaed09Re %%Oﬁﬁeno-ﬂﬁgsegro%@%n@aﬁfclo%hés@§ar al kyl

group may be attached to the benzene or toluene at any | oca-

2012/ 047949P@Tyaug2ning A0 1grsulfiyreaniginmgphdretes ppeaihenddgeerth dishhaveuch as at

the 2, 3, . it ] na N . nat e
p%no‘i cgf?%é{#(?gmaglﬁat&r) %ﬁl?{ﬂ.\f& ﬂltciu¥1nls§ sﬁﬁ@ilat%é,ksﬂl?ﬁ%& N6d §%{h%ﬁ

det er gent "nmay y use for assisting i’'n | nproving

econony. [B043jerpesohealwyhoddategents hed e mixdlseld ofptephraciontei disalgpeden er gent

is calciu r } dde nt s i he
oL RO Y DR UL AR A0 STRO g

over based of & et propapitematre desoribed dtgreasr dowal @df.S. fhientomerbbas 200,884 ardgent may

conpri se Lbum sul f i th . a .al ratio of. at |east .3.5 such as 3.5
Coh0 o Stichiegion RREb Bt aRuRliistathne s &Rkl Eint

conposi t i @redoutifidnelly 1he@p rdtseaShan haoondt -strhiohas atthcetherogentucfuret ak rati o of
| ess than.3.5 e d.. 0to 3.% o& 0.5‘1q.3.0 or ta %.5 or 1.5 to.ﬁ%yor a
neutral déVEMdsEP P° prrempeied Davhe iihteselierals g atlisen ARETSCREE Ao be
presem i mn @S @anunb, 310,000 0TREG0 dyasvei@Bigeh oBXniyvorayg@hinmadhebeated
conposition. In other enbodi nents the over-based detergent may be present

from 0. 195V1th B0ograthie tEeBbEUGH 28 BorC 39 1. 79 or 0.9% by 15wei ght of the

l'ubricati rwomrrpqslietoiv%aseﬁirﬂétglaédnyainihg@m@é@hbﬁafums@lﬁ{c@meiﬁ brii@YdcRe- present
in an anount suitable to provide from1 TBN to 10 TBN to the |ubricating

conposi t i GANs fermsdindth BhisddriRsiY syrembinehanarhcage apdentulfopaisrcoswnt i n
amount Vm'n@ﬁ'ts,pt{.g\ﬂhgﬁa%e—gﬁl Oaéczsg]sﬁﬁl}la’téppﬂeﬁatgs,I%na%e—lﬁ”yla%s, duifbaNet.0 the

| ubricating conposition. 6] Met al - cont ai ni ng detergents, in addition to
TBN, 2 so ppempiasceligglptes.gs tdagcribodiufor freamile, do MSo¥itanton42BUT §: 4644, 1d8h ( ASTM
D874) is : . Payr t C terd [ t.ergents
P A ok e L e e A R e

i nvent i on cowtoyiedmtée ybriddaer sathv dudd bé somstde@ed3quiyalenp 8 amowdtoftdstinc0% or 0. 5

to 1.0% r n %.. .l r i . rine

di esel cy%?ﬁ%ggg%ﬁ%¥$g%ﬁggfpe glgg &ggléﬁgﬁhyuggq%%ngﬁgﬁg%éﬁ@n 0 12%or 4

to 10% | nognere@ixenbdgd nent, overbased detergent accounts 50%to 100% of
or. 100% of

the s %fa sh, at |east. 709 of tpe sh, .at _80% of the ash
the aoh. - ifgle  dndberRBREm e ButP Bl Ei e Bbal Rt b BSr G8 findio. mor e
t han 95% abditme catiufadrathgnsdiumrsahoofoplenafeasul 88 Yomhinidyepruhtt atuéfdnash.
[0047]1 n one enbodi nent the |ubricating conpositiqn i.s.a marin giesel
yl i nder SOPUBHT SaHUC RSy bOBY FAEATLEsohhies ry peli G ChaKaRy B foed by
very hi ghtdtBNbdseyember (ASTM D3896) of 180 to 450 TBN. Overbased sulfonates typically

have a total base number of 250 to 600, or 300 to 500. Overbased detergents are known

30 in the art. In one embodiment the sulfonate detergent may be a predominantly linear
alkylbenzene or alkyltoluene sulfonate detergent having a metal ratio of at least 8 as is

described in paragraphs [0026] to [0037] of US Patent Application 2005-065045. The

predominantly linear alkyl group may be attached to the benzene or toluene at any loca-



delivered primarily by netal containing overbased detergents. In sone
enbodi nents, the |ubricant conposition will have a TBN of at |east 10 or at
| east 20,w0.2012/041939100, 20-100, 30-100, 40-80, 30-75, oPCFOSZA1/08332 of the
basicity of the MDCL conposition may be WO 2012/ 047949PCT/ US2011/ 054842
contributed by the detergent conponent, although typically a relatively
smal | amount (e.g., less than 5% of the TBN may be contri buted by ot her

speci es such t. en-containing dis ant descri bed bel.o In the
P ocent NEen i R AR EONE hdRGr e YT BT PO B ate B o "rror o
met al det enganilisslb&ueke @asfoﬁﬁeueteﬂgéﬁt ey 6ePirticOlarlPasdfol H1RQiwaLeeth, or 98

to 99 percent of the TBN. The foregoing amounts of TBN may be provided by
one or noPEVERS BichRode™¥r gents, and in one embodi nent one or nore cal ci um

over based [gR3gr 98Rbie chbdEmehithY 3VdrBaked AL IRMi Sy 14t i90alBRELENt Of the
detergent TBN may be fromone or nore cal ciumdetergents, or 50 to 90

percent, GBS IYB oggbawddsireensr Isgercan g pat cBn{ubrigrtigICaepopBiopepient , or

90 to 100 pi@és%@ve%as&ﬁcaﬁ&m%@@lf@@aﬁ@%ﬂtovél%%ed%lctuﬁn?ﬁetf&?er Of Mixtuled tRt-ber
appl i cations, the detergent conponént may contribute a relatively smaller

amount of ofh&heT@nrsised dricrieensmayaemprisueticiag satfonase 9oh peratdnttio ofrat 48st o 80

percent, Qrs. 20ntQ 3750t0%r0963% s her gerformance Additives [0048]A
Iubrlcatlng conposition nay %e prepared by adding the product of the

15pr ocess [Mrl Bednhembpdiment, gt lobicanf ccim[msntmtfurtgemomp@swt'cylowocmeronal |y
in th ?’aca%te? en?glﬁaal J%%fo Ee@ﬁl%ﬁ taﬂ V&S £ 88, 8“%‘?% &%%Besr &l poel ow.

[ 0049 rica conposition o nventlon optionally nprises
ot her perﬁ@z}ommahdiﬂeﬂgbnﬂes The ot her perfornance addi t| ves |ncI ude at

| east one dea | ay tor dd nal Vi SCOSi t
hod 11 onsi00sTe Fus D5ttt g A RieR O ey W PR b &R A b o on
i nhi bi t or 9,058% Bpezresgantoss%dwsmg}sauﬁthevdo&q)@smby iookihéi erlsadixits eRBvpr-essur e

agents, antl dant s Qam i nhi Jers int
oor cosanicdlsir ot e PR gragarien Sl Srurak e e et 0 37 by
fullyif or mbhg'ﬂt @€ tHeUbbricadih & BEMPbitiod. | $inGIAAY AhB 00&Basel dERFENOMmay BEPesent
performance additives. [0050] Antioxidants include sulfurized ol efins,

di aryl ani Aan 6@0&1}%91%1%@ HP&‘:“? fromb Ed BiNn@s! 0 N de e ubyieatiBe Sompesiftienum

conpounds 14 §m%heﬁ§ombﬂtb@w&t§lﬂsédw&&%5& is Efé@érﬁ?rﬂ ambYH N plolideetbar s, or
m xtures thereof. In one enbodi nent the |ubricating conposition incl udes an

ant i oxi dart> TBN upitR3urN. ¥ hBNeof 7 TPRktoghe [ubkicefiie comppsbiénpr esent at 0 wt %
to 15 W Yo O-Mctifcottidifind AetMbocils, leadgltrrbn%"[%l\?%ls% ﬁ%wg(@ aWto@e W % to 3

w % of the lubricating conposition. 51] The ‘di aryl am ne or al kyl at ed
di ar yP@ni hebrivayt dseneiéing! Su ﬁa@h&h{ﬁﬂﬁﬂ 7(‘}315NAPthehWr@mRt91 aftengused to

di phenyl ar&% NGeteQ’ Mrl?ésgé’héél*pggnt?gg&%gﬁ%&'}%@ g&g[p erffl 6f%§§o&1€ 'ieOf The

al kyl at ed eny am ne may inc I - nony eny am ne onyl
di phenyl ationgof e pydsendiiphemtiph ami have sdifatod eyl ryved ofif ghenyani B8 to 1.0%

di-decy! at,eq ARV, O GAIPLOSTAABRETIASANLOS4542. Aney decy!

di phenyl am ne an ereof. I'n one e enyl am ne may
i ncl ude neplhdediybnieayts piire agh ledelnoaybe diqphdnyt ame he% costty [10%i ﬁhengll am ne,

R N e TS,
The al kyl af et odh,ait gO%nif A a¥hyori 100¢cudehe ash. In one embodiment, the overbased
detergent provides for no more than 95% of the sulfated ash or no more than 98% of the
sulfated ash.
[0047]  In one embodiment the lubricating composition is a marine diesel cylinder
30 lubricant (MDCL). Lubricants of this type are characterized by very high TBN levels
delivered primarily by metal containing overbased detergents. In some embodiments, the
lubricant composition will have a TBN of at least 10 or at least 20, e.g., 10-100, 20-100,
30-100, 40-80, 30-75, or 40-70. Most of the basicity of the MDCL composition may be



5octyl, di-octyl, nonyl, di-nonyl, decyl or di-decyl phenyl napthyl am nes.

[ 0052] The hi ndered phenol antioxidant often contains a secondary butyl

and/ or a wenpi2amydbutyl group as a sterically hinderi ngpPgraspo11/Dhs4phenol
group may be further substituted with a hydrocarbyl group (typically |inear
or branched al kyl) and/or a bridg- ing group linking to a second aromatic
group. Exanpl es of suitable hindered phenol 10 antioxi dants i nclude
2,6-di-tert-butyl phenol, 4-nmethyl-2,6-di-tert:buytyl phenol,

2 ot hyi o 6oamoutn YA YitemermhaD G s bty e BBl bHbABP Y,
4-butyl- 2(6gdiest efah-SPUtoftTEBNImayobe dmétsleaydy dthér Gecibeichhuhittdgeenol . I'n
one enbodi nent .t he hi ndered phenol antjoxi dant may be an ester and nay

i ncl ude, &°Waining dspesseny (desegBed bdpve Bahe giféwt%@gghf&% A et Wiesent ed
by the gengsehNfiOprMIRdbydnKYl mdi me@l ldieGERECHREPB390 to 106 er@nk ) 9¥her ei n
R3 is a hydrocar byl ggrou such as an al kﬁﬁsfgroup cont ai ni n_Jg#Ne.g., 1to 18
or 2 td 120@pergeptgodgio 99 peicent ehthpdpMht bfstoregesn e angualy of N prytbeput yl . A
mor e det aipk&GqAORCEHRI iR e ficRit & Ent€Sh8'in 6ROLAb Ui Ren R de hRM. Bhengl
antioxidant chem'stry is found in US Patent 6,559, 105. 20[ 0053] Exanpl es of
ol ybdenumveibasedsleter ratrat Euiswhivehowagmipulimetsl 4sto 2R parrenoxdi the detatgenincl ude

commer ci al ial r V e.822TM and
Vol yvanTM AT bl bR PG Crdfidh ff%“%b?‘%t@%?%@?&?ﬁ’f’Xﬁi"ﬁ%%%taﬁﬂ? s 100,
S-165, S- p2&catndr & 80 paromt.Ag #Rito D pkigeikogyd) K. 10R parmnhondSur d90 pheeetof .

[ 0054] 1 n an ' t.th ricatin 0s] Ll further includes a

Vi scolsq t y%ﬁgﬁgg?fﬁgrgsﬂvg% 8@15% %@hﬁ%&nﬁ %F ggtg}f)%%wndﬁv# nieﬁt %%’egoélrn?guéﬁ may

i ncl ude hydntogénsmelitrsimpunt &itbe HBNaditbabibriochbesush agtihyd ehperodref érrts to

copol yner especi a hyl ene- propyl ene), pol ynet hacryl at es,
pol yacryl 29&’3{0%%8? %%gongi%%c‘?tt‘yr ene-i soprene polyners, hydrogenated diene

pol yner s, (qadr\ReafokhncgtAaddétines), pol yol efins, esters of maleic

anhydri de- in 2012/ 047949PCT/ US2011/ 054842 copolyners (such as those
Gaoar ] bod [T o & Rarr o CORBRN A TS PR SO0 oA Peke &6 o o1 <
anhydr3 depsdagsenSceddeydi® ESan 6l ofMubtitdtB$ VideekieQptionally in the presence of

other performance additives (as described hereinbelow).

[0049]  The lubricating composition of the invention optionally comprises other perfor-
mance additives. The other performance additives include at least one of metal deactiva-
tors, additional viscosity modifiers, additional detergents, friction modifiers, antiwear

20 agents, corrosion inhibitors, dispersants, dispersant viscosity modifiers, extreme pressure
agents, antioxidants, foam inhibitors, demulsifiers, pour point depressants, seal swelling
agents and mixtures thereof. Typically, fully-formulated lubricating oil will contain one or
more of these performance additives.

[0050]  Antioxidants include sulfurized olefins, diarylamines or alkylated diaryl-

25 amines, hindered phenols, molybdenum compounds (such as molybdenum dithiocarb-
amates), hydroxyl thioethers, or mixtures thereof. In one embodiment the lubricating
composition includes an antioxidant, or mixtures thereof. The antioxidant may be present
at 0 wt % to 15 wt %, or 0.1 wt % to 10 wt %, or 0.5 wt % to 5 wt %, or 0.5 wt % to 3 wt
% of the lubricating composition.

30 [0051]  The diarylamine or alkylated diarylamine may be phenyl-o-naphthylamine
(PANA), an alkylated diphenylamine, or an alkylated phenylnapthylamine, or mixtures
thereof. The alkylated diphenylamine may include di-nonylated diphenylamine, nonyl
diphenylamine, octyl diphenylamine, di-octylated diphenylamine, di-decylated diphenyl-

10



[ 0055] The di spersant viscosity nodifier may include functionalized

pol yol efins, for exanple, ethylene-propylene copolyners that have been
functi onavDzet/oar44h an acyl ati ng S5agent such as mal ei ¢ aomyuseéldesesar an

am ne; polynethacrylates functionalized with an am ne, or styrene-naleic
anhydri de copol yners reacted with an am ne. Mre detail ed description of

di spersant viscosity nodifiers are disclosed in International Publication
W2006/ 015130 qr U. S. tents 863, 62 07, 25 107, 258; a :

6, 117, 825211 gﬁ%#éﬂ’&% oY 'EHE A é“%l‘i“%edél}%rﬁ?ﬁ ]IH 0§88§’P?€‘“¥?BH@F idigthe mf“ﬁcl ude
t hose des@ﬁdybﬁ@luh@ndﬂysdlpﬁaﬁﬁmméOcﬁn&@a,dﬁaénflsﬁﬁlecaétwrmpﬂenyldnn@e ll5odt§il col um
3, line 52) or in lnternational Publlcatlon W2006/ 015130 (see q

par agr aph dRISBERMisd OpMESHE A thcRO e KupRH %@%&W.t%@phwywla@m&m@ ‘f}ct?oe5] to
[0073]) . [n@ﬁ’yﬁ@ihﬂﬂ'&n?laﬁm%mpQin@ﬁ}ﬂtmﬁﬂéﬁyiaﬁbﬁd cetd Mgy 1£QIPASY IhmoR By fhbRde

invention further com di spersant viscosity nodifier. The

di spersantocil.ciwstylynopphids- n@“ryln%@yylug Jirdesd phendeapthy lgiings.t o 15 wt % or 0
w % to 1Qood2) % 19k h%&%d%her@ltagtlal%nt BrtcRCoftaths Ws e nliRry Dbyl a¥af ot hE

| ubricating conp05|t|on [00 571T e lubricating conposition may further

i ncl ude a teffspydrusderouposs anitsriaabe dindesng efoupTHAC ghewé grantmayeie fyether

succi ni m Uy SPgERANt, a
ponoIeflgﬁgﬁgggﬁ%§ﬂ30| ﬁmyﬁgpg %ﬁ§§¥§ﬁ§ﬁg%ﬂg?Pgﬁﬁgwﬁﬂ%%pﬁﬁgéureéﬁg

t her eof . limg gmep &nkioditore mconﬂl@roalmasip@rthmwldsepf prigabdnhindsred phénvg| e

di spetsant n i th (S S W Xxture of
b Ogé cht nu$ gd%:sem%‘ gi@g%rst abﬁlt IS’A mﬁ? 43 ﬁ&hg{@‘?ﬁ ali"??r%&@% nc?lbéé—%gl%—

succi ni m aes dtii- @gémsy;ipheno[ Gaﬁﬁbyﬂhh6smw1 -butgiptiendios P erusd st 6- da;ertblaltﬂleri ved

may. be. al PRATIE B e b e My kPR Sty B hRAGHH Bafitr 22 e

pol y( et hylaeﬁl@admma)a)z beanEsRpyhdEmnepachiar g, ligafoxd™y ILeprbd)mam:nesuahr

m Xt ures thergg g one e gﬁ% nt th allgratlc pol yam ne may be

et hyl enepdtaen AR be FepresAnte %?ﬁ?’#ﬁ@u i phatic pol yani ne may be

sel ected fromthe group consistingikof ethyl enedi am ne, diethylenetriam ne,
triethylenetetram ne, tetraethyl ege- pentam ne, pentaethyl ene-hexam ne,
pol yam ne still bottonms, and m xt her eof . 3f[ 0059] The succi ni m de

di spersant may be derlved f c%ﬂbﬁ? ﬁBOHBtIC pol yam ne, or
m xtures thereof. The aromatic aw have oﬁe or nore aromatic noieties
| i nked by a hydrocarbyl ene group § a heteroatom In certain

enbodi ments, the aromatic am ne e a nitro-substituted aronmatic am ne.
Exanpl®s of nitro- WO 2012/ 04794F / US2011/ 054842

wherein R? is a hydrocarbyl group such as an alkyl group containing, e.g., 1 to 18 or 2 to

12 or 2 to 8 or 2 to 6 carbon atoms; and t-alkyl can be t-butyl. A more detailed descrip-
tion of suitable ester-containing hindered phenol antioxidant chemistry is found in US
Patent 6,559,105.

20 [0053] Examples of molybdenum dithiocarbamates which may be used as an antioxi-
dant include commercial materials sold under the trade names such as Vanlube 822™ and
Molyvan™ A from R. T. Vanderbilt Co., Ltd., and Adeka Sakura-Lube™ S-100, S-165,
S-525 and S-600 from Asahi Denka Kogyo K. K and mixtures thereof.

[0054] In one embodiment the lubricating composition further includes a viscosity

25 modifier. Viscosity modifiers are known in the art and may include hydrogenated sty-
rene-butadiene rubbers, ethylene-olefin copolymers (especially ethylene-propylene),
polymethacrylates, polyacrylates, hydrogenated styrene-isoprene polymers, hydrogenated

diene polymers, poly(alkyl styrenes), polyolefins, esters of maleic anhydride-olefin
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substituted aromatic am nes include 2-nitroaniline, 3-nitroaniline, and
4-nitroaniline. 3- nitroaniline is particularly useful. Qther aromatic

am nes nawohkeizpmesient al ong with the nitroaniline. CondenSatszan/opsseziuct s
with nitroaniline and optionally also with D sperse Orange 3 (that is,

4- (4-ni trophenyl azo)aniline) are known from US Patent Application

52006- 0025316, Covitch et al., published February 2, 2006. [0060] In certain

enbodi nents, .the ersant co se r funct th a

cor tai 't SHRIRo TG oo gt dTB B Frr R S 405t VORI LS o
the pol ynektefs ofinsddeit SmmtdriasYtyencaddpalyinides, bamlﬂgre@&hdr@a:st 2 or at least 3 or
at least 4 aromatic groups, .for. instance, 4 to 10 or 4 . to or 4to 6

aromatic dPBEhs, TAEETRErSPRIadtcosihemEH %m%vdesféeﬁwaaﬁﬁdmmefwo% or,

al ternati velMple ath{18RShropPRnS EGRNHRY tIRIhAR @@@mcubﬁm&@mlﬁrﬁm‘émﬁﬂg s the
am ne conprises both a prinmary and at | east one secondary am no group. In

certaih edsoisHEntsTale@nhvdrite a0dprmies patymedusty ldcuiigaunal 2 wipsn and at

lleast 2 segendar YiyRhengfidit @ﬁlﬁd% %&{zﬁb’r@%acﬁ%&ﬂ AN BHRMV & AbtaBBg @M ne
having 2 aromatic groups Is p- 15phenyl enedi am ne. An exanpl e of

an am ne HKasaripgoap ﬂ@a@ﬁans V@ﬁoﬂt%m‘lﬂqﬁ@fﬁ erqiiptlpwd imintiraatient Buldisrton by
Formila (}62006/015130 of Uls PatdalN £63,673; B 187Y54. 6107 888%and ¥/147,825. In one

embodiment the dispersant viscosity modifier may include those described in U.S. Patent

10 4,863,623 (see column 2, line 15 to column 3, line 52) or in International Publication
WO02006/015130 (see page 2, paragraph [0008] and preparative examples described in
paragraphs [0065] to [0073]).
[0056] In one embodiment the lubricating composition of the invention further com-
prises a dispersant viscosity modifier. The dispersant viscosity modifier may be present

15 at 0 wt % to 15 wt %, or 0 wt % to 10 wt %, or 0.05 wt % to 5 wt %, or 0.2 wt % to 2 wt
% of the lubricating composition.
[0057]  The lubricating composition may further include a dispersant, or mixtures
thereof. The dispersant may be a succinimide dispersant, a Mannich dispersant, a succin-
amide dispersant, a polyolefin succinic acid ester, amide, or ester-amide, or mixtures

20 thereof. In one embodiment the dispersant may be present as a single dispersant. In one
embodiment the dispersant may be present as a mixture of two or three different disper-
sants, wherein at least one may be a succinimide dispersant.
[0058]  The succinimide dispersant may be derived from an aliphatic polyamine, or
mixtures thereof. The aliphatic polyamine may be aliphatic polyamine such as an ethyl-

25 enepolyamine (i.e., a poly(ethyleneamine)), a propylenepolyamine, a butylenepolyamine,
or mixtures thereof. In one embodiment the aliphatic polyamine may be ethylenepoly-
amine. In one embodiment the aliphatic polyamine may be selected from the group
consisting of ethylenediamine, diethylenetriamine, triethylenetetramine, tetracthylene-
pentamine, pentacthylene-hexamine, polyamine still bottoms, and mixtures thereof.

30 [0059] The succinimide dispersant may be derived from an aromatic amine, aromatic
polyamine, or mixtures thercof. The aromatic amine may have one or more aromatic
moieties linked by a hydrocarbylene group and/or a heteroatom. In certain embodiments,

the aromatic amine may be a nitro-substituted aromatic amine. Examples of nitro-
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Formula 1 wherein, independently, each variable is as follows: Rl nmay be
hydrogen or a CL 5 al kyl 20group (typically hydrogen); R2 may be hydrogen
or a Cl1_5wel2kio4group (typically hydro- gen); U may be &aTalSe@hasiss?
alicyclic or aromatic group (when Uis aliphatic, the aliphatic group may
be a linear or branched al kyl ene group containing 1 to 5, or 1 to 2 carbon
atons); and wmy be 1 to 10, or 1 to 4, or 1 to 2 (typically 1). In one

enbodi ment, when U is an aliphatjc group, Ujs in particgular an.alKkylene
ar oups contiiryarpmige smines Besidseas tismaliing pisarr arynd atraghilee. iy al so
be represantRdilby iFpiraubiar{ bodful. \dh0kemBdy QAR ekt 2d&iA2vith theor mul a
(la) wherein each variable U Rl, and R2 are the sane_as described above

nd F .
and w is GUEENGNGr Coneesatia Prodecds with myipreadineyrngpataliyedior b REPebodi ment
the dis p_er@aqrglg IaNathe 43(4QQ{rMI5l{e%?laﬂo)§hﬁ§?i‘ﬁb)mr6 kAW Al 185l 88 ParAl ABplic@fion
ester-am de. For instance, a po ¥olef|n succinic acid ester may be a
pol yi sdbut?{PERB2BEcEavitchat pl rubtigheddicopent 2ei%fhritol , or mixtures
thereof. Ao@M)YyOolfllimisUmbbihinRACind IRPERLA QTSI EBYpHeme: RALYIRALNE VI ene
succinic acid reacted with an al cohol (such as pentaerythritol) and an
am ne ( suchtheascedtag g abamingpé.gap byccaiiotdpydisneesni. nEe aming uf@BBIheThe
di spersan he;. i I I b Q)
exanpl o of ISR CHEEE] bhbFae nRa Rl S SHIEIONM Somte
pol yi sobutgydwwnelos usginpd, i tdd 0 oTyppd Galr Kyto theompatioygrenimityd erleast pompniayh

ol Lol ar "hesane el B DL AR Gy 6T 0B BaBRRE0 SEE' et i e

di sper santesbadithenhsaghe apireganptisorball e pdingcyt askd ledsoond sesdraiageamino US

15Patents 3,172 892, 3. 219 666, 3,316,177.. 3,340, 281, 3,351 552, .3 381,022,
30435 740 S HCTl S RaCRne R ieo e ot ds PR pmiyE s Jud 3

3, 632, 511 Jcadt 28404BBy oReri2fy 48350 godpH, 165, 235, 7, 238, 650 and EP Pat ent
Applicati 355 895 A 064].The dispersants may .al sq be post-treated by
venti oAl a: PPl ating R Gl roray S5orh 1§ Nty Br - mgenta. - AToAg
t hese1ar e phey0ehcaRIIAIINGS ek S 088n DAMmchadBaat thhst 3UseRaromAti @ WFo@Ps may

di mer capt ot hi adi azol es, carbon disul fide, aldehydes, ketones, carboxylic
aci ds sucﬁeéQ”P§P@6WWH3¥WEméé}d, hydr ocar bon-substituted succinic

anhydri des, nal eic anhydrid nitrilgs, epoxides, and phosphorus conpounds.
I n one enbodi nent the st-iﬁeat dj sper sant %i\ggp ted. | n one enbodi nent
the post-treated di spgr T ispreatt pd wit b>qi ner tot hi agli azol es. In one
enbodi ment the post-tffeated di §perspnt ils_25react dnELLE phosphoric or
phosphorous aci dy |y e di spe#s Uzﬁﬁ/ e pres ar\@ 01 wt % to 20 wt
% or 0.1 wt %to"15 wt %tor 0.1 wt|%to 10 wt % jor 1 wt[%to 6 wt % or
1to 3w %of the lubricating conpopition. [0066]Rh one efrbodi ment the

friction nodifier may be selected frpmthe group consist- |w

Formula 1
wherein, independently, each variable is as follows: R' may be hydrogen or a C,.s alkyl
20 group (typically hydrogen); R* may be hydrogen or a C,.s alkyl group (typically hydro-
gen); U may be an aliphatic, alicyclic or aromatic group (when U is aliphatic, the aliphat-
ic group may be a linear or branched alkylene group containing 1 to 5, or 1 to 2 carbon
atoms); and w may be 1 to 10, or 1 to 4, or 1 to 2 (typically 1). In one embodiment, when
U is an aliphatic group, U is in particular an alkylene groups containing 1 to 5 carbon

25 atoms. Alternatively, the amine may also be represented by Formula (1a)
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30ing of long chain fatty acid derivatives of amnes, long chain fatty
esters, or derivatives of WD 2012/047949PCT/ US2011/054842 a | ong chain
fatty epowDderyo4fmpty i m dazolines; am ne salts of al kylPphamspéians4s4aci ds;
fatty alkyl tartrates; fatty alkyl tartrimdes; fatty alkyl tartram des;
fatty glycolates; and fatty glycolam des. As used herein the term"fatty

al kyl or fatty" inrelation to friction nodifiers neans a carbon chain
having 10 to 22 carbon at ops i ght carbon chain. The
Sfriction nodifieryma %to 4 w

% or 005wt > Abrycat i ng
conposi tion. [0 7] EX ' i i S (ncl ude | ong
chai n fattya derl - i i atty epoxides;

fatty i m dazoli nes such as| condensati on produ ts of carboxylic acids and
pol yal kyl ene- pol yam nes; am ne salts of al kyl pkos- 10phoric acids; fatty
al kyl tartrates; fatty aI Kyl tartrlﬂgﬁﬁ ifa tty al kyl tartramdes; fatty
phosphonat es; fatty phosphi tes bor at p?tosphol i pi ds, borated fatty
epoxi des; vgteymlepwlh vasitlele 37, Roosmait Ritkrg heceme| as dstosibsd abtateta}adamsm)as 9or0

al koxyl at orated al koxyl ated fatty am nes; hydroxyl and
pol yhydro%i3foat ;téhg{“ %ggyp icluding tertiary hydroxy fatty an1 nes; hydroxy
al kyl am des2] neﬂalonsaﬂnb@dmfentfthe ﬂgspasirdmayrtmtaa{tolmbﬂilssmmad dopd eSad i cyI at es;
15fatty oxaz Ilne fatty_et. hoth at edla ohol s 21 sation pr ts of
car boxyl i ¢"AC 8§ea?{aa%18F SPRVM RS pEPYR ﬁ‘e*%"‘“%lf FeactT SHYprddi 1§° Fom
fatty car byxyd succiad asd Wtetrtbf@aﬁlenglttmeol aninixagaathcebofie A polwdefinguctiicour ea

and salts thereof 0068 Frlctlo difiers my als eco ) rials
Such as. SAPRNERIdRy b & DASHIBURHE. SHE VT B Ao oo a0l (e o

di al kyl dl pohrapesphiatesan flinghdenuRadidkinocapibaty &eiMiasami@asy nonoesters of
a pol and an aliphatic carboxylic acid derived or derivable from

sunf | r 189631 or Tdgyliwsriansimay bopisd srhstimed pssdrivaiteny hdceimimide o bodi fi er

nmay be a lengpehabant ﬁib%ﬁ(tu@&l'l@n§§ﬁa%{ alkérgrl§ﬁ&ﬁﬂl§1&deﬁ§%@@h%ﬁ%l&1@@uécﬂ{lg chain
fatty acid ester e a _nono-ester and_ in anot her enbodi nent the | ong

chai n fat t“?ldac|Td’PL9§{1éFherm)}ylﬁf@ua}’l%ltermfaI%‘é‘r@@é‘sowlmﬂﬂcmﬁg nhipdiideai ng
conposi ti QR eRf kR R&Hubef WhiIRmbI0G]14d8S l?ttof|3@@%6 SEUE oARE( WERN0RFEH to
Exanpl es of suitable antiwear agents include tartrafes, tartrimdes, oil
sol ubl e arPhe Sedcigmisic (inssphicrang theonfyepmetion e Kisglopek dorgnetanasgn Uset al

di hydL9ca@Q%h%'§ f'?zoédg g@ﬁ‘%@é 3(33HGH7,853461 ¢, 9%]551'%\2' sbiNopPRAsPhAY es)

phosphi tes (such hosphi t’e), phos

t hi ocar baﬁeﬂﬁérld@rﬁt%ﬁhﬁ@@ é(linétibuhd@ 68&1@57%41 Ricgead baﬂn@t4é3éslt\@2(5433 30

t hi ocar ba i 3 coupl ed thiocarbanat es,
and bi s( Sgﬁ{l? lﬁy?%ezggtrggg% ‘}Egi@?&?‘f‘& ‘?{Cgtmﬁi"de%n vvear agent may, in one
enbodi nent[006i4mcl Uthe disptapits atag, als@rbetp@st treavdey esvditsmlabsetholnby atrecnat i onal

Publ i cat i ?n WO 2006/f044411 3 V\Q 12/ 0 7949P§F/ us2011/ 0§4§4211 Ca:f adi an
Pat ent CAUP"PEE YT apRECY AL agel®s SPOPRMAPT AR ISP USRS BUd RV st er
groups) whaeilg urke tIﬁUlﬁﬁeﬁ)fdlmaﬂ’cblalt}ﬁddele@J‘lcatrlb’tﬁl dbisilic, gt delipdesi Betaﬂiesl east 8.

00727 Aot gt o @350, LRIV BSR4 cpROUnds as

maleic anhydride, nitriles, epoxides, and phosphorus compounds. In one embodiment the
post-treated dispersant is borated. In one embodiment the post-treated dispersant is
reacted with dimercaptothiadiazoles. In one embodiment the post-treated dispersant is

25 reacted with phosphoric or phosphorous acid.
[0065]  The dispersant may be present at 0.01 wt % to 20 wt %, or 0.1 wt % to 15 wt
%, or 0.1 wt % to 10 wt %, or 1 wt % to 6 wt %, or 1 to 3 wt % of the lubricating compo-
sition.
[0066] In one embodiment the friction modifier may be selected from the group consist-

30 ing of long chain fatty acid derivatives of amines, long chain fatty esters, or derivatives of
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closed in U S Pat. No. 7,727,943 and U.S. Application 2006/ 0014651. The
oi |l -sol ubl e 5titani um conpounds may function as antiwear agents, friction
nodi f i er swoanty@sd4dant s, deposit control additives, or moraskéanssare of
these functions. In one enbodi nent the oil soluble titaniumconpound is a
titanium (1V) al koxide. The titanium al koxide is forned froma nonohydric
al cohol, a ponoI or m xt ures thereof The nonohydric al koxi des may contain

from2 to atonB of from3 to 10 car n.one enbodi nent,
he 10t 1 § ALV ANBT GRSt It GGy SO Bk P e B et
the titaniaiy &IrtkaQ%S' fitgealkyd tdrtrindiabdd Myl Myl Zarﬁhllﬂ}deb}%t@y( bi§€olatef) 200 Gatty

enbodi nent, the titani umconpound conpri ses the al koxi.de of a vicinal

1,2-di ol &hepBMids. Asmseshberaipbriicrentetty afiel qr fzdttvl EitRlgfoRytooiricHympeidiss a

fatty aci ¢hdaRNPcABEEENaR hBiniCrY 8122 cameh aaﬁlsog@icqn@ﬁIsgalgﬁtqaﬁ%hlcﬁalﬁnqhe
enbodi nent, the oil soluble titaniumconpound is a titani um carbox-

15yl at®. THe pedifiermeaboussnattd el t%é Wier AF S 1 Wiomta 4 ot arfir St Ko xi de
and a Car@?%%h@&c@@Hdw§%H§§%ﬁ@6Bf@£ﬂ&ﬂﬁa d?&ﬂmﬁﬁﬁ§h5t'n9 of a non-1linear
nono- car boxylic ‘acid and a carboxylic acid having nore than 22 up to 25

car bon at d98671 Exdixpmelss of suifabimirighpe smoddiyd ingludelengmhaduetts a¢idcletde, but
are not i fronlthe
o oup continEt Trushifs. SLLAEHOE RE) (AR ARNE T e I3 SERRALE R TP Tk <
aci d, pal wreductsadicarbosylezadids aadipd!yabirydalipdiynandsdamoiceilts amlkwlplecvsum c acid,
I|noI Cc c r.ho n cetic

aci d, %g?ﬁc%%?@?Lﬁz gg%%%%#@ %%y%ﬂ%ﬁ%ﬁﬁﬁﬁdgi¥% ﬁﬁ@qh%gngfg %H ki ng such
ti tani urﬂ paodpbrydtess fam Idlopplowﬂ;cbcsatad eh@h@hcluplbsadbpraftmfa&xamnhées ghyctdoB. Pat .
No. 5, 260, 466. reme Press s . that are so e.i.n the
Oi T nel uidegupraied i ETRIO RS R el PRR goeiRhg S putel RS

di mer capt etl h?at@daramed aydfoxmd@ﬂyhyatax\ye‘supﬁmdies peiudigamettiaryg hydlrbﬁﬁfdtly/
rivative of_ chlorinate P agents

succi nim de.dis sant

ond phospRBVLES: B apeHEA! et g Y Bpia gt s ner R0 SEhn P aa: od
wax; 3l f gEtyzedzoliek Aty Ctoshlatd 3dhbMI @REndasoR PiodueR f carBoxylic acids
hydrocarbyl substituted 2,5-dinercapto-1, 3, 4-thi adi azol e, or._oligoners
thereof, @PgBAVRkelsne pelyamice PJIPAFEIQD Prassis <oy f%@é@r%xﬁ%%%%}ﬂwg& fide,

bi s- (chl 0reQhalAY| dmidbSiinidifte urddl Bumhurdedniagm ferter sul furized methyl ester
of oleic acid, sulfurized al'kyl phenol, sulfurized di pentene, sul furized
terpene, aPRP8Eul faicHoRmopifisrsmay alsp chgRResSMatsHak sHefs el TulfurizedifaHy dr ocar bons
such as tfa@mf)&ﬁfdfslaﬁ@ogmgqﬁ&l QJenHHPcﬁﬂﬂ?lrdHﬁmBH& %hai%s Wi 3100 dH O RGHRh RGrial

nmet hyl ol eate; phosphorus esyers such as 047949PCT/ US2011/ 054842
the dPhydmescess Bshmareesters eRedpdrerandan phblsq@mw@@xylec trid defivedtoy [depivyddphi t e,

di hept yl phosphite, pentyl phenyl phosphite;
d|pentylpﬁgﬁiﬁﬂgﬁggbﬁ??g&£??§§%Cyl phosphite, distearyl phosphite and

pol ypr opyl[@] sulis on¢ embetliphertbt fipdiosphedibier mat bd 2 tdigobainfatmead egech as

zi nc di oct i r e I ] |ts of
al kyl andIXhﬂ#&Q-%ﬁ%dﬂﬁ%&?g1§§$d@3%%ﬂ§2€?§%¥%ve q%ngﬁg%98§gﬁ gghgﬁgﬁ%le,

t he anlneem@bmnﬁmiawﬂemﬁﬂwunﬁpy@dmaﬁwohmabdmdhmgbdbmmaophosphorlc aC|d W th

propyl gne jde d,subsequent | er reaction wth P205;
P w e Q08 b ARG T REEHEEba it ormORA YhoPel HEIE, SR MMt o1 ¢ or
t hat may bgmﬂSEkmmpkmofhﬁmbhmmusmhuq&sm@ﬂﬂﬁmﬂannmsnﬁm@mndﬂroﬂ@dmﬂa

copol yners of et hy | at e, | ysi | gxanes | at e and
ooFPonar 1 gt SbefGpbo St Embeits e AR AR AR ASEAS B Toxanes,
trial kyl pheshbat esich potiieuhyyedichigihvestates), phbyiitby {saeieaDKbe§S phos-

pol ypr opyl ne oxi des and (et hyl ene oxi de-propyl ene oxi de) polyners.

[ 0075] PouP 156% H?Osaaw}aé@smcg Fafe-GriA I B e GEBPRF NG4S nSUCh @S %wb%maﬁ%ﬁ%eraf t he

I nvelrIBo on t{igkdIcd e aﬁqieyachwaa&hﬁid ABers 83 RER-Qfup R tBioEa BN IadE bR Y ene
copolyners met
oty kyﬁ) 1thlocarbam)yl) disulfides. The antiwear agent may, in one embodiment, include a

tartrate, or tartrimide as disclosed in International Publication WO 2006/044411 or
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acryl ates, polyacrylates or polyacryl am des. [0076] Denmul sifiers include
trial kyl phosphates, and various polyners and copoly- ners of ethyl ene

gl ycol, evbybhera7agi de, propyl ene oxide, or m xtures theceafS201108#873 Met a
deactivators include derivatives of benzotriazoles (typically tolyltria-
20zole), 1,2,4-triazoles, benzimdazol es, 2-alkyldithiobenzimdazoles or
2-a|ky|dithio- benzothiazoles The netal deactivators may al so be descri bed

as corrosi n blto ] swel | ents include | f ol ene
der i vati v R Rt STeS Y ERE s o T EE AricA bR L RO F
3200) . | nd\ﬂ}%ﬁéﬂh@-kulﬁﬁﬂhht@@ﬁ bQlhs 0215[1@6)1}91 dildepPisasraitlgy- descri bed | ubricants

may be used to lubricate a mechani cal devjce by supplying the lubricant as
descri bed [BUEI n Anothon glageef additivep inchudes ed-salubIGdanigm GampoHags ascibust i on

engi ne sughsasintuBape Naes b7 048 aid dieagbritdtioadoasom3i|l eneraisdabla heavy
duty diesel engine, a marine diesel engine, or_ a stationary gas_ engine.

Such ehgi A& THRFOMBOWdMAYTBAGtEoatas @ntI B atgﬁlwfesﬁi%alﬁ@lf%iyawwaeﬁ ded to

the sump fgp t%gmgl%ﬁltlvres TRt A CAL & g FRUING. RALhS cRbodil@nERIbNe.
Al ternative the lubricant nay be supplied froma separate source, not a

part of a seluhf MtpIg8G M ovikis @il i e hY ) th@ld%tﬂh@ﬁ&¢n1@®ﬂﬂ@§tqedﬁf@ﬁ@dne may

gasal i no fie) L EnRR A LLYER b RS s b B ORI e s

fuel ed engpmein faomi2ied 6 gaoh iatveisabcibol 3 foudl etboarigims In one embydimegethef uel ed
I nt er pal ?‘i’%{%ﬁ% %Qld%'}glfl{lﬁ un 1 vﬁls‘% RIRM 'ﬁnénete?ﬁodfﬁli %Q@é GRS, O

engi ne ma eseI ue ed e and 1 n another e I nent a gasoline
f uel ed engderne t1tdmumt@EJ)@?ﬁhyl]thet e ona¢rebciinetotio usdnion cemgbwel comy be a

h duty di i
2 et T oke. OF°G 0k PIRRNE NG RB Rl AT & TNy R EORBOele R DARChEH Rl YRRl ude
mari ne di esebriengifa@sadidvnioad-esayofadypRrdls@ck acyleicradel mhlch is Iubr|cated

with said ic aviation pis i nes, |lowlqad diesel i nes,

nut oot | 408 ¢ G ohe eht lasR vR e S B BRIAG el BEn FIB car b0

W th a mariae Tdﬂe&ﬁﬁhulﬁ)éhibrdﬁﬂﬁtd ) bC@Mvel tﬁy)m £atahont Mkaxide shd Pk@bENGIcNE), a
systemoil 10(ty |callé@|n a 2-stroke engine), or a crankcase |ubricant
(typicall ycudrf%wdé%% ZEOHR Weylsmrg)@faazl}onda@a& [e8g-catboR GG ED DSt | on

engi nes i ga@okPed adidhRG d;,eﬁllofeotm@z LPR ENEIrD&SatvRe! Bldhpifie fftgli- i s 1 nj ect ed
directly into the cylin Speci fic exanples of direct injection include

wal | gui dé&/enipoxpe ayldgm%éﬁ lai:lrué@tbur picdet liBied fyitidum repcHpk POSBEEi ment |

the | ubri GantaGRMRREHIRM irS g'ﬂ&&)dcotng)ishﬂg%f &@Pcﬁc ei@asphjiRecl TRekL ok ection
engi ne. 15[ 0083] The | ubricant” conposition for an internal conbustion engine

may b0 suinvaistie agidr pamyticeanid. niearie beid cainghidie peidpeleici aged, gfucicreid dinpleic
phosphor ug gr 11@&!:1%_1@\%\&890/0@%&511]%9%@&%OxyﬂgeacﬁfJbfl/é{‘[glé\cgﬁe gak, B%fnzéi E%cﬁ Jne oil

| ubricant may ess I ess, b or | ess,
or 0.3 wt desampid asgk and thedike. efdshelisrfenmakihg seahl bﬁtanluum@wlwrayldm@dunm he

range of greog’ejs&%edo/?otr%xgmglemﬁl U/(S Plt. ﬁ00§‘2%4 to 0.3 wt % The phosphorus

cont ent
[0073] Extreme Pressure (EP) agents that are soluble in the oil include sulfur- and

25 chlorosulfur-containing EP agents, dimercaptothiadiazole or CS, derivatives of disper-
sants (typically succinimide dispersants), derivative of chlorinated hydrocarbon EP
agents and phosphorus EP agents. Examples of such EP agents include chlorinated wax;
sulfurized olefins (such as sulfurized isobutylene), a hydrocarbyl-substituted 2,5-di-
mercapto-1,3,4-thiadiazole, or oligomers thercof, organic sulfides and polysulfides such

30 as dibenzyldisulfide, bis—(chlorobenzyl) disulfide, dibutyl tetrasulfide, sulfurized methyl
ester of oleic acid, sulfurized alkylphenol, sulfurized dipentene, sulfurized terpene, and
sulfurized Diels-Alder adducts; phosphosulfurized hydrocarbons such as the reaction

product of phosphorus sulfide with turpentine or methyl oleate; phosphorus esters such as
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20 may be 0.2 wt %or less, or 0.12 wt %or less, or 0.1 W %or |ess, or
0.085 wt %or less, or 0.08 wt %or less, or 0.06 wt %or less, 0.055 wt %
or |ess, WO20120879 % or | ess. In one enbodi nent the phesphiseug/ossat ent may
be 0.4 wt %to 0.12 wt % In one enbodi nent the phosphorus content may be
100 ppmto 1000 ppm or 200 ppmto 600 ppm In certain enbodi nents, the
total sulfated ash content may be 0.3 wt %to 1.2 w % or 0.5 25wt %to

1.1 wt % of eIublcatln sition.. | n on 0 nt e sul fated ash
Somt om0 e GVaoeher Sid By SOTRRS bRk s B FE R PRE D
[0084] I n pRespabadEyeesHex §ihokpHie g@ﬁylpme@omghm QipskBNp Ay BFhospigicne oi |,

wher ei n the | ubrjcatjng conposition e characterjzed as having at
| east one téfecy] phogplity, fisteapd @Peﬁ?&lltsfan%p@ymop%ea? sybstituted pheypolphonpidishor us

content Ofm&alkRioWrbnAEs {1RASs zﬁle%c(cltylul)tm@cﬁgﬁwté ahEBarftimih g&o10f 0.5 wt
%to 1.1 W %of the lubricatin osition. [0085] In another enbodl ment ,

t he | ubri diastd; @Bvsowits phpkykangd kylﬁ osiihedeprcigypr drgivptiyasdrgleding. fohi ch nay
be used, %ﬁ&ﬁ;ﬂ@'t'ﬂ9|abfmnets‘31t|olf*§rrb£c%§p?od%@trdffhem&'lﬁc?ﬁiﬁhl g}{&épﬁgﬁé acidl Wi@ne

enbodi ment e marine diesel cylinder is within a 2-stroke marine di esel
engi ne. MRFORYEIAOXRE PR/ GUROGORAY fOIBROKIY 05 BBther thetis) witl Pr@rdend miggpicgant s
are typi C"i‘lllére\!of*@se&jes&%ﬂ qﬁ%%ﬁ% are consuned, rather than being
retained in a su dh ricants typically require a high detergent

|l evel , i mwmm ng Phaghnliubueds$h9mfmatyet@iushﬁuj/ira@e n’elaswi@@lswtﬂ'mimad:ntms'& Nunber
(TBN) o] t [eater,
such ads 36 Pu%e cd (Klg@gﬁ of e{hg/ﬁilccrgia 0p0$,§]ggxraggstgaen|drb %tgl\{he;%)'igé ]ta% an% olp%(?lbag 3
greater, azmjrl ag/qmate,alelnyﬂuﬁeﬂsonclﬁkﬁng)ﬂummna:ml)paiysdo@al&@ tr{aﬂ@&sﬁljlosphategrtal n
enbodi ment s, t he in t val ve
depost 1 PaIFLe isdBeby SRS RS BRyPrEEtRg P endBfbEM e Oﬁ% ting in

di rect i njpeqiyime ogam)bd)lpmesngl nes or in marine diesel engines,

articul ar i nders thereo u the | ubrica descnlbed
P e ! ouhnpby Pagteptersts ey B b in Bhs kRS Pl e SRRREM by ¢ he
f ol | oys ng ietargyedralphabidfias t RerexaiiIt R By @ ider @y alecbpod rhdrb, oty(alth)t he

present invention, the%/ are not intended tolimt it [0088]Polynmer 1 is a
CONMET Ci aIaF?’laé?ﬁaPPlé(B‘Fré UL PAYEETY 2SS ve. The pol ymer is a hi gh nol ecul ar

wei ght poljyimpbutndnanafitin3ee @yl pmsysﬁattw @ﬂ&v&‘i@@%@fy@er@ﬂﬂi dopoBUP-
15plied as a concentrate of 3% polyner in oil. Polymer 2 is a comercially
avai | abl e "6 91 Sbraryslaerd. ?tme%g"@@@’fopyéﬂﬁpﬂxi@dOla@”ﬁur@ﬁﬁl?éﬁﬁrate of 6.5%
pol ymer i qo@i7 - [@legde%%ﬁdrgﬁlcﬁfde%\%sgn%ggf9&125%1'91%1%?(}?&10&1@ RAARi0I | Of

| ubri cating viscosit con- taining conventional viscosl fiers are

prepat®d Eol. dn;%ﬂﬁgaml eengingidazaleni Aiadey1dithdphangiamidazobpser Ba?é]@ddlélapm um
sul f onat e ,apd 4G GLUMRIEAA Ra ?Ja‘?cfrgﬁfa %1so%'ét 9@'& §o (&Pim?f? D%{g' on Of

phenolic ester and diaryl anine zl nc |aI kyI t i ophosp
wel | as ot #i8] perSﬁ@lrmﬂicﬁgemtddnCtludﬁéslfabnt dtﬂlmes E‘A&nﬂ\le_‘ptomw}““t@blel%m

Conposi tiQpy @%%&Eal@eﬁ%ﬂﬁa{ﬁ 33/60().0 | free) Succinimde dispersant

Industrial Application

25 [0079]  The presently-described lubricants may be used to lubricate a mechanical
device, by supplying the lubricant as described herein to the device. The device may be
an internal combustion engine such as a gasoline-fired or diesel-fired automobile engine,
a heavy duty diesel engine, a marine diesel engine, or a stationary gas engine. Such
engines may be sump lubricated, and the lubricant may be provided to the sump from

30  whence it may lubricate the moving parts of the engine. Alternatively, the lubricant may
be supplied from a separate source, not a part of a sump.

[0080] In one embodiment the internal combustion engine may be a diesel fueled

engine (typically a heavy duty diesel engine), a gasoline fueled engine, a natural gas
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6.2 Ashl ess Antioxidant 3.6 Overbased Cal ci um Phenate 0.9 Overbased Cal ci um
Sul fonate 0.12 ZDDP 0.76 Corrosion Inhibitor 0.12 Friction Mdifier 0.05
Foam | nhiwot20r2/@79%% Di l uent G| Bal ance to 14% WO PCT/US2011/054842

2012/ 047949PCT/ US2011/ 054842 [ 0090] The 5W 30 lubricants are evaluated in

t he Vol kswagen FSi test. The VWFSi test is a direct injection engine test
designed to neasure Inlet Valve deposits. The test is carried out on a 1.4L

o rect et on ASseLLne, SUGLIR oM aSpordiog: Lo, el Kokt Les

I nventive cEﬁﬁbﬂstlon engine. In one embodiment the internal combustion engine may be a dlesel
fueled engine and in another embodiment a gasoline fueled engine. In one embodiment
the internal combustion engine may be a heavy duty diesel engine.

5 [0081]  The internal combustion engine may be a 2-stroke or 4-stroke engine. Suitable
internal combustion engines include marine diesel engines (which may comprise a
cylinder which is lubricated with said lubricant), aviation piston engines, low-load diesel
engines, and automobile and truck engines. The marine diesel engine may be lubricated
with a marine diesel cylinder lubricant (typically in a 2-stroke engine), a system oil

10 (typically in a 2-stroke engine), or a crankcase lubricant (typically in a 4-stroke engine).
[0082]  One class of internal combustion engines is direct injected combustion engines
wherein the fuel is injected directly into the cylinder. Specific examples of direct injec-
tion include wall guided and spray guided direct injection engines. In one embodiment,
the lubricant composition is used to lubricate a gasoline direct injection engine.

15 [0083]  The lubricant composition for an internal combustion engine may be suitable
for any engine lubricant irrespective of the sulfur, phosphorus or sulfated ash content.
The sulfur content of the engine oil lubricant may be 1 wt % or less, or 0.8 wt % or less,
or 0.5 wt % or less, or 0.3 wt % or less. In one embodiment the sulfur content may be in
the range of 0.001 wt % to 0.5 wt %, or 0.01 wt % to 0.3 wt %. The phosphorus content

20 may be 0.2 wt % or less, or 0.12 wt % or less, or 0.1 wt % or less, or 0.085 wt % or less,
or 0.08 wt % or less, or 0.06 wt % or less, 0.055 wt % or less, or 0.05 wt % or less. In
one embodiment the phosphorus content may be 0.4 wt % to 0.12 wt %. In one embodi-
ment the phosphorus content may be 100 ppm to 1000 ppm, or 200 ppm to 600 ppm. In
certain embodiments, the total sulfated ash content may be 0.3 wt % to 1.2 wt %, or 0.5

25 wt % to 1.1 wt % of the lubricating composition. In one embodiment the sulfated ash
content may be 0.5 wt % to 1.1 wt % of the lubricating composition.

[0084] In one embodiment the lubricating composition may be an engine oil, wherein
the lubricating composition may be characterized as having at least one of (i) a sulfur
content of 0.5 wt % or less, (ii) a phosphorus content of 0.12 wt % or less, and (iii) a

30  sulfated ash content of 0.5 wt % to 1.1 wt % of the lubricating composition.

[0085]  In another embodiment, the lubricant composition is a marine diesel cylinder
lubricant, which may be used, accordingly, to lubricate a marine diesel cylinder. In one

embodiment, the marine diesel cylinder is within a 2-stroke marine diesel engine. Marine
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Vis grade 5W30 5W30 Base O G I11/PAO G I11/PAO Hydr ogenat ed
Styrene-Diene VI Inprover 1.1 1.1 PPD 0.2 0.2 Additive % 14* 14* Pol yner
(oil freewbasiznu79390. 03 Sul fated Ash 0.74 0.74 % 0. 076 POTQARB01%B54842

10

15

20

diesel cylinder lubricants are typically used for one pass and are consumed, rather than
being retained in a sump. Such lubricants typically require a high detergent level, im-
parting high levels of basicity as measured by Total Base Number (TBN) to the lubricant,
typically resulting in TBN levels of 20 or greater, such as 30 or greater, such as 40 or
greater, 50 or greater, or 70 or greater, and typically up to 100 or to 300 or to 80.

[0086] In certain embodiments the lubricant may be used in a method of reducing
inlet valve deposits in direct injection gasoline engines, or reducing oil misting in direct
injection gasoline engines or in marine diesel engines, in particular, the cylinders thereof,
by supplying the lubricant described herein.

EXAMPLES

[0087]  The invention will be further illustrated by the following examples. While the
examples are provided to illustrate the present invention, they are not intended to limit it
[0088] Polymer 1 is a commercially available anti-mist additive. The polymer is a
high molecular weight polyisobutylene (Mn 366,000, polystyrene standard) and is sup-
plied as a concentrate of 3% polymer in oil. Polymer 2 is a commercially available
polyisobutylene (Mn 368,000), supplied as a concentrate of 6.5% polymer in oil.

[0089] A series of 5SW-30 engine lubricants in base oil of lubricating viscosity con-
taining conventional viscosity modifiers are prepared containing ashless succinimide
dispersant, overbased calcium sulfonate and calcium phenate detergents, antioxidants
(combination of phenolic ester and diarylamine), zinc dialkyldithiophosphate (ZDDP), as
well as other performance additives as follows:

TABLE 1: Additive Composition

Component Treat Rate, % (Oil free)
Succinimide dispersant 6.2
Ashless Antioxidant 3.6

Overbased Calcium Phenate 0.9

Overbased Calcium Sulfonate | 0.12

ZDDP 0.76
Corrosion Inhibitor 0.12
Friction Modifier 0.05
Foam Inhibitor 0.01
Diluent Oil Balance to 14%

19
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0.221 0.221 Results: Total inlet valve dep (g)** 1.228, 1.163 (2 runs)
0.790 *Summarized in Table 1 ** A pass |limt that has been established for
this testwD20rM48H9 [ 0091] The oi|l containing the pol ynePCadseeliwsssgave a
significant inprovenent and 10reduced |VD by >32% conpared to the baseline.
The oil containing the polyner additive passed the test while the baseline
oil was a clear fail. [0092] At this sulfated ash |evel, w thout the

addi tion ul ar wei Pl B, SSIn esult S |ned
The neod 109%0bn o Salrh THcRhs 4 At Th b v RER R T ThER BB U s de
cl eanl i nes&t anddie@pagidtios @ALihOkest Adsi@lches m@ﬁ@ﬂr@ﬁnay\&uw@epdms Th®tesads| ow
15significant reduction in the detergent ash |evel. [0093] Polyners 1 and 2

are eval uét“é’c? djoNt 9 4B Bt M ERETIBR CBHAF SETR St B A HEEFhENY esel
cylinder lhichgamtyv148he | ubricant conprises oil of lubricating viscosity
and 14%)0P a conventional additive m xture for NDCL, including succinimde
di spersant, overbased cal ci ubfBEfer dohtisant &eEparifig_nt oil. To the Iubricant
is added an afiount of 20Pofymer L or P bggg&aévég§qcen InveEiRrEL] - free
basis) as indicated in the Table 3, belo WO 2012/ 04[7949PCT/ US2(011/ 054842
[ 0094] The susC%puﬁbkllty of lubricants ﬁ“@éied with th85$bﬂyners tto wei ght

| oss by mstif ested—Toa 3=neckrounds ot tom— deqd 170.00 g
of the lubrica FGF%¥nulat|on to be test Gaﬁﬂgﬁgythe f|a*§P%%§F§§ to 149 C

At this poi nt| Hadrogénateld Saywehs Dikneevtt ed # to the oil, de igver|ng 20 L/ mn of
air. After 4 hewprsverthe flow is discontinued 5and the fl'ask is alljowed to
cool and is theppwei ghed. The weight [ pgs (% msting | pgg) of

Additive % 14%* 14%*
Polymer 1 (oil free basis) 0 0.03
Sulfated Ash 0.74 0.74
%P 0.076 0.076
%S 0.221 0.221
Results:

Total inlet valve dep (g)** 1.228, 1.163 (2 runs) | 0.790

*Summarized in Table 1

** A pass limit that has been established for this test is <0.819

[0091] The oil containing the polymer additive gave a significant improvement and
10 reduced IVD by >32% compared to the baseline. The oil containing the polymer additive
passed the test while the baseline oil was a clear fail.
[0092] At this sulfated ash level, without the addition of the high molecular weight
PIB, no passing result is obtained. The need to control acid build-up in the lubricating oil
and provide cleanliness and deposit control for other engine systems does not allow
15 significant reduction in the detergent ash level.
[0093] Polymers 1 and 2 are evaluated in a lubricant formulation characteristic of a
marine diesel cylinder lubricant. The lubricant comprises oil of lubricating viscosity and
14% of a conventional additive mixture for MDCL, including succinimide dispersant,
overbased calcium detergents, and diluent oil. To the lubricant is added an amount of

20  Polymer 1 or Polymer 2 (percent, on an oil-free basis) as indicated in the Table 3, below.

20



the lubricant fornulation is calculated and is presented in Table 3: TABLE
3 Exanple Polyner 1 Polynmer 2 % M sting Loss Conparative Ex. 2 0 0 15.2

| nvent i vewB201204@49015 11.3 Inventive Ex 3 0.003 10. 7PCMNUSPelitwe4sEx 4
0.0033 10.4 Inventive Ex 5 0.0065

[0094]  The susceptibility of lubricants treated with the polymers to weight loss by
misting is tested. To a 3-neck round-bottom flask is added 170.00 g of the lubricant
formulation to be tested, and the flask heated to 149 °C. At this point, an air flow is
directed into the oil, delivering 20 L/min of air. After 4 hours, the flow is discontinued

5 and the flask is allowed to cool and is then weighed. The weight loss (% misting loss) of

the lubricant formulation is calculated and is presented in Table 3:

TABLE 3
Example Polymer 1 Polymer 2 | % Misting Loss
Comparative Ex. 2 0 0 15.2
Inventive Ex. 2 0.0015 — 11.3
Inventive Ex 3 0.003 — 10.7
Inventive Ex 4 — 0.0033 10.4
Inventive Ex 5 — 0.0065 10.0
Inventive Ex 6 0.012 — 9.4
Inventive Ex 7 — 0.026 9.7

10 [0095] The results show that amounts at least as low as 0.0015 percent by weight of the
polymer can lead to significant reduction in misting of the lubricant.
[0096] Each of the documents referred to above is incorporated herein by reference.
The mention of any document is not an admission that such document qualifies as prior
art or constitutes the general knowledge of the skilled person in any jurisdiction. Except

15 in the Examples, or where otherwise explicitly indicated, all numerical quantities in this
description specifying amounts of materials, reaction conditions, molecular weights,
number of carbon atoms, and the like, are to be understood as modified by the word
"about." It is to be understood that the upper and lower amount, range, and ratio limits
set forth herein may be independently combined. Similarly, the ranges and amounts for

20 each element of the invention can be used together with ranges or amounts for any of the
other elements. As used herein, the expression "consisting essentially of" permits the
inclusion of substances that do not materially affect the basic and novel characteristics of
the composition under consideration. Unless otherwise noted, all percent values and ppm
values are presented on a weight basis and are in relation to the overall composition.

25 Unless otherwise noted, all ranges, percentages, ctc for a given component is provided on
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10.0 Inventive Ex 6 0.012 9.4 Inventive Ex 7 0.026 9.7 10[0095] The
results show that anmpbunts at |east as | ow as 0.0015 percent by wei ght of

t he pol yrnwo 20e4rsad t o significant reduction in m stin@Cofuskéra/ob4s2 i cant .
[ 0096] Each of the documents referred to above is incorporated herein by
reference. The nention of any docunent is not an adm ssion that such
document qualifies as prior art or constitutes the general know edge of the
skilled person.in any. jurisdiction. t 15in the. Exanples, or ere

ot her vi 6 SBRP T of MRS Mtk IS inohiHOR: CBY Sq Mo suiar riygrial T

descri pti eiuysRestdeii G RHEALEI aérsmbﬁmeaiompoﬁ@ﬂ@ﬁ geRtiendi tions, nol ecul ar
wei ghts, nunber of carbon atons, and the |ike, are tqg be understood as

modi fied BI0%he rised Bersim the tpim fhydresaphy! syRslirepbod "byltecarhd sipipers and

| ower anpwiés in"iANFEnadNEndedlvihhl it WellknS®h 16 kb sNRECINNhERY. BEcdingaRendent |y
conbined. Simlarly, the ranges and anmounts for 20each el ement of fhe

i nvent{ on 'efafs the iwdhavgiget sraEbongton drlrgﬁ@égtt%she%mbﬁf@mflmer@ﬁyledﬁolﬁﬁée ot her

el ements. 448 h&'ﬁﬁg p%%ﬁiﬂ&ntl& REdrBXRHES SilaPdbterC Fanplel 39 hf’cﬁ%@ﬂg}ﬂa%r
permts the inclusion of substances that do not materi al ect the basi c

and novel iedhadeadydrdcetbon sulstituchits, shyslord alipbatiandeyclicosh ajemaitlcr Pibstitun| ess
ot herw se pat &l i@ldg @%Fo%ﬁ{hton‘éﬂﬂ)s‘ﬂf?éen?s”%apﬁ%ﬁ@{ﬁ%ﬁts %Bﬁaﬂﬁﬁ&ﬂ} ed on a

wei ght basis’and are I'n relation to the ovérall conpositi 25Unl ess
ot her wi se hpdtoedbomtoupanged, ingbe cartdgdshis atventiar, da ngt slem tl@ompdmmmtantr s

provi %SS?%O}/CY\QC%?G’I}?& %%‘%aﬁﬁ /bg%?zgrfltlén%sll ?48 t19 %sf {h%{a ?T.?l%lll Xes basi s

t hat I'nclhude an o'l St
present i nwhachcomfery hade aqeneéommamtﬂy ﬁbomlvmnﬂmmctelr rouqmsa:m other {11@@97] As used

R T e e e
Speci fi calehy,ori"hydrocarbyl group" is found in paragraphs [0118] to [0119] of International
Publication W0O2008147704.
15 [0098] 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. For instance, metal ions (of, e.g., a detergent) can migrate to other
acidic or anionic sites of other molecules. The products formed thereby, including the
products formed upon employing the composition of the present invention in its intended
20  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 inven-

tion encompasses the composition prepared by admixing the components described above.
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Srefers to a group having a carbon atomdirectly attached to the renai nder
of the nol ecul e and having predom nantly hydrocarbon character. Exanples of
hydr ocar bw0D 2gr2o4pst9i ncl ude: hydrocar bon substituents, i rciroseong/oadsaphati c,
alicyclic, and aromati c substituents; substituted hydrocarbon substituents,
that is, substituents containing non-hydrocarbon groups which, in the
context of this invention, do not alter the predom nant- 10ly hydrocarbon
nature of the substituent; and hetero substituents, that is, substituents
whi ch sim farf'y ave a predom nantly hydrocarbon character but contain
other than carbon in a ring or chain. A nore detailed definition of the
term "hydiggafbyl substitu- ent” or "hydrocarbyl group” is found in
paragraphs [0118] to [0119] of International Publication W2008147704.

15[ 0098] It is kndwbricaatcosmesition comerinageri al s descri bed above may interact
in thesfinal f | at | : ; e conmponents of the final formnulation
may be5 di ffereg{)qyrogndlf?ﬂjéls%ﬁ?%gl?&asﬁtg’ initially added. For instance, netal
ions (of, e.g.(ba mdtedefgesiiundmnanirggeaneletdaoyéight #déadi @boot 2AA0Ghersi t es
of other nplec - cts. f teby, Fneludi ng. cts
f or med upgr'lr)ll[h%rﬁ)é:bg%rﬁg%ﬁlg&ﬁt;&patgg}ntélHoI;r?? gefntt P ﬁg%l c’tag{éér}ﬁ y]i%%%/'g%f\}egﬁmﬁ{nog% S

i ntended 20i1s epidmayyalefin lenspscayin ol anaint eésyoud @901 VYoprbiabout INEGdyt hel ess,
all such nodi fti g%ti ons apd reacti on products are included within the scope
of the preSaitof HESSPPSMIOH890r esent i nvention enconpasses the composition
prepat@®d by adm)ximng ciheeCmppboaniisindelsergded above. Case No. 3852-01

d ai ns: 1. A lubricant conposition conprising 5(a) an oil of

| ubricating vi 3chisi domposition of ¢la)ym a vaeky tlegbiyoldin duimbhees Eoat sge Mokecul ar

wei ght at | east, ahout 20,0 wherein the.pol yner conprises 0 to gbout 20
bor Sont bV aETgHET ShtedRyPL termis oLt R g RaREs SVTBLRES oRgbicafea bei ng
present i ateaf. anount of about 0.001%to about 1.0% by wei ght of the

conposition, and 10(c) an overbased netal containing detergent. 2.

'llj'he c_orrﬁosi ]Ei 0B. Tife déirri}jo@tibn}@'ﬂeraﬁntlhlﬁ? choh ok iedre lfhe]gx_bmyméf&emsaabﬁmﬁbeﬁo ]Eo 100%
y wel t o uni t er|ve (0] at ea e olerin nopnoner Vi n our or
nor e rb&ﬁera%wefecular Welgﬂt Ofgat%ﬁﬁba%h%@@&? ?‘%COS?PYEF%ASH‘?‘TY]SPG@?%Y 2 where

t he pol yohgfté.n has a nunber 15average nol ecul ar wei ght of at | east about
50, 000 and conprises isobutyl ene-derived units. 4. The conposition

of any one of gl Bid@mbokiiod¥ghnBoN el Eailbe AHTBEB vahees e QuiBkesutat wei ght
of the polyner is about 200,000 to about 10, 000, 5. The

: 000,
conposi ti Grplesulagpeight of the nekymeriin pkayg RO OQHh oy aboph .00 Wased det er gent
20conprises a calciumsul fonate with a netal ratio of at |east about 3.5.
6. The conposi ti bif @mpeaioart apaphdaimst NhEigh 4ovhgae Hhsi aycireedglrgirse ed

det er gent -6RPREds3LRIAuRRENM 1 dRARY ndlRIIGRGEHE at least about 3.5.

6. The composition of any of claims 1 through 5 wherein the overbased detergent

comprises a phenol-based detergent.

7. The composition of any of claims 1 through 6 wherein the overbased detergent

contributes about 90 percent to about 100 percent of the TBN to the composition.

25 8. The composition of any of claims 1 through 6 wherein the overbased detergent

contributes about 40 percent to about 90 percent of the TBN to the composition.

9. The composition of any of claims 1 through 8 where the composition has a

sulfated ash content of about 0.3% to about 10% by weight.

10. The composition of any of claims 1 through 8 wherein the composition has a

30  sulfated ash content of about 0.3% to about 1.0% by weight.
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7. The conposition of any of clainms 1 through 6 wherein the overbased
detergent contri butes about 90 percent to about 100 percent of the TBN to

t he conposOt2oM47¥88. The conposition of any of clai ns PCrhisSeughs@4nher ei n
t he overbased detergent contributes about 40 percent to about 90 percent of
the TBN to the conposition. 9. The conposition of any of clains 1

t hrough 8 where the conposition has a sulfated ash content of about 0.3%to

about 10% by n of any of clains 1
Fhoonan s wher ol Seicomegnition pf oo e T4BQUER 10 SirThe RomBmagen Sihout
0.3% t o alptrsdatOfh ytiwak 8fdnt, an ashless antidlidadth e ficQAGHbdifioN) a fscadiyy of cl ai ns
1 through 10 further conprising an ashl ess dlspersant an anti wear agent,
an ashl esdndgtmBIAVAR R 2 cqmPateR Hisrsebdi fier, a viscosity index inprover, or

a conbi nation thereof. The conp05|t|on of any of clainms 1
through 11 whel&i Qhg fFRIRAsitiogrofjagp of &lat%bﬂs%gélclds‘ivleireled%ﬁﬁ gé@% FRAURSI Group

111 ors G QuRodiy @nlprREs 41 XPUGRSuptIeSr&Rbup 1V oil or ndiBurdd th@bo0d of | ubricating
an internal conbustion engine, conprising supplying thereto the |ubricant

conposi tion of jank Méthed aifllilﬁnélatﬁl@raﬁ@ﬂ@rnli?combustlon cidddne, EBRpMELEQEbAYing! @i M
13 wherein the internal conmbustion engine is a direct injection gasoline
engi ne. 161%Cto thpluREeaib goBPoLlie Qﬁailg Bingy hﬂ%rl%g}l R-ernal conbustion engine

is a conpres- sion-ignition engin he met hod of  claim 13
wherei n the i ntér hBs Medwd@s eiebh 1é|’i¥j‘ieﬁ‘én fhe lateﬁ%l F%bﬁruégévgléw. N E€hnpri si ng
a cyli ndenrpjuhidnhakSidethkineat ed with said ubricant. 17. A met hod

of reducing inlet valve deposits in a direct injection gasoline engine
15conpy i si ng syppiryd pgthb of B@mﬁ@g'vﬂﬁrénli‘ﬁlel1H1Qfﬂa@@6}hb&989@§g1hé Qn @mpsy of

claims 1 through 12. 18. A nethod of reducing oil msting in a
di rect inj®BtiRBHOPEEYNE-ne engi ne conprising supplying to the engine the
| ubricant conposition of any of clains 1 through 12. 19. A

net hod of reduéf-nghomethed of thmlﬁ“élet%ﬁweég@rr@ CoPYStiP AN AY ISrfeMedHMpr i S-

20i ng supRibinggld@ ctohl‘fon@l'ﬂg'arb%hh&q WA 1sG@Hcafld ARV 28 nokidhdrs 1 through 12.
20. A nethod of reducing Oil "'msting in a marine diesel cylinder conpr|5|ng

SUDD'V'”Q to tm¢A@MEHQQQEr&ﬂEH&QQE{QQQéd&ﬂﬁﬁ?%kﬂhﬁ%tHﬁa%ﬁﬂgg&ﬂﬁk%hgﬁe
throug% claim 20 wherein the mari ne di esel
r

cylin icampfising ﬁulmlizng & ﬂl@l@égmﬁhﬂébma@s é@mm*@gmeof apg of claims 1 through
12.

18. A method of reducing oil suisting in a direct injection gasoline engine com-

prising supplying to the engine the lubricant composition of any of claims 1 through 12.

19. A method of reducing oil misting in a compression-ignition engine compris-

20 ing supplying to the engine the lubricant of any of claims 1 through 12.

20. A method of reducing oil misting in a marine diesel cylinder comprising

supplying to the cylinder the lubricant composition of any of claims 1 through 12.

21. The method of claim 20 wherein the marine diesel cylinder is within a 2-
stroke marine diesel engine.
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