WO 2011/ 051261PCT/ EP2010/ 066123 LUBRI CATI NG COMPCSI TI ON The present
invention relates to a lubricating conposition, in particular to

| ubri cat iwQ 20ompoxzitt i ons for use in internal conbusti onpremgira@s/ooqes at ed
under sustained high | oad conditions, such as nmarine di esel 5engi nes and
power applications. Mre particularly, the present invention relates to a
marine | ubricant. Marine lubricants are known in the art. As an
exanple, EP 1 086 195 discloses a narine cylinder oil conposition

conprising a lubricating baseLghg%eggIﬁ@ é@gﬁggﬁ@géﬁd det ergent conponent,

the conposition having a TBN o and t et ergent conponent
conprising an over-based cal ci um sul phonate having a viscosity of at |east

180 cSt at 100C ﬁﬂ? %%%5%% g fﬁg@ﬁtfgg)fglé@gg &q@riﬁgg%ggafﬁgeositions

for use in inter ust1on engi nes are su ject el s of
stress. It iscnppeitant, thatp&héztubarcaolhgbcmu@bsnglonmpoawtdessgood

| ubrication ropertles un ernalvarﬁﬁ ggncgnditlons era? amngst. ot her
properties, 8Fp§s?o Ee The engine cFean, t3 B8t RR ?y an OX|dat|ver
st abl e, 20t05psoutdedgbmghmmaad condbﬁmonspreuebtasnmanﬂnEOdmasey heat away

fromthe engi d catln ositi ns used. L n gar' ghe e

engi més are %Hgﬁasﬁ #8 pB?WFEUFEP %Cﬁggﬁn?ev PEeoPastFatsd 5% the fact
thaé narinefpmgfeﬁs aheeusmahlyemuﬁeQSeonhlma@MﬁéylabrmeaﬁttulI Ioad
conditions for |laon eriods of tjne n, renpte | ocations.

Sa0i 1 onthe 1 ubRPEEe o REEGARHET a7e Bra Bt Rt b nabs Fong 1 feti mes
since there esagblen Epttl egerine appelbuskty herifbasgingdeheokubricating
conpositions in a narine 30eng|ne It wll be agp%e0|ate in_the art that

the term "naFPRBOSH648 NEPTPESELPEL BsUERTERGIABY PBSENBSE BBEd®Pn WO

2011 §51261PcHLEPRAL0H066E23geAt WabRboRehRe ¥BESebipothatohShk@ifgya I N
addition said termal so includes engines used for power generation

appl i cat i onsTB¥hede >R gAr yapat &ae ﬁ@EPIQFFFCF@ﬁ?onﬁPBmFaﬁHrﬁﬁaPHn?§peed

marine and stati-opakkqdi-gsel uRngl.Npsonarer akeial Ri ghsPEeSSYr 88, ahi gh
tenperatures _and long- strokes. |t is an object of the ﬁresent invention to

i nprove the depgsi s oFﬁﬁtﬁ§nlﬁpo§eﬁPﬁe§ &BNaofuBbpest fRY or more.

conposi ti on, espegh@kh¥a£@ﬁgUéémbasﬁelbﬁgefaelugén?H51h9@rA9@nglne such as
a marine diesel engine. I's anot her object of the present invention

to pkovide app@bﬁaﬁp@@ Bﬁﬁﬁﬁ@étaﬁg eévhpesitt tenbipbr 1lggelpncanstKeésnal
conbust i on eg by tﬁmportant £HA8 QLMY r@EaEQﬁ Qgﬁgog&tgbﬁe rBRigeks can

be 15o0bt ai ne resent 1nvention by prOV| l'ubri cati ng
conposi tion apoﬁeégbr@@ﬁﬁnpgungopeatba§euadﬁr andaraeayt@ﬁgent wherein the

ggtgﬁge”t COEBEHE%&oﬁ% '%ﬂﬁtaﬁgngek%%t%QQai%@p%QtHEE,tBhﬁbsa%BUﬂ%er
gent, a sul
the engine clean, to be thermally and oxidatively stable,
20 to provide good wear, corrosion protection and to carry
heat away from the engine.

Lubricating compositions used in marine diesel
engines are subject to particularly high levels of stress
dues to the fact that marine engines are usually run

25 continuously at near full load conditions for long
periods of time, often in remote locations. In addition,
the lubricating compositions are expected to have long
lifetimes since there is often little or no opportunity
for changing the lubricating compositions in a marine

30 engine.

It will be appreciated in the art that the term

“marine” does not restrict such engines to those used in



detergent having a BN (Base Nunber) of fromO.1 to 80 ng KOH g;

wherein the detergent conprises from30 to 70 nol % based on the tota
amount ofwdevevigewt, of a phenate 25detergent; whepeirEPRéie/06@bs i cat i ng
conposition conprises at |east 4 mﬁ.@bpfzdgtergent, based on the total

wei ght of the conposition; and wherein the lubricating
conposition has a TBN (total 30base nunber) (according to ASTM D 2896) of
at | east 10 wgt&OHbgrne vessdlshdBhaiowisurpriasyngly deditifounskiddcording to
the present jnvention that the lubricating.,c osition Lhg to the
present inve ?f%naLﬁ%ib??i? Foved %%€QI€§€2§ﬁé%ﬁ;§§é§%§$%%£123 -3
deposit formappdhcepndbnel pPrheperiigsl asraeeér nfnetd etfocdemy, tol®N 51392
and the Konatsg Fbé.Tube T%gt. . Ther e gre no ggrtig | ar iﬁg@tations
regardi ng t ha" P88 b tReE | FeTIBFi ¥4t A2 bbPpasY t For°accordt i to the
Spresent i nvepéir8be andnyahipusssenyenthogal tamperatuoéds sandyhdhetic oils
as well as naturally derived esters such as vegetable oils may be

conveni ent | yShERHSS* The base oil used in the present invention nay
conveni ently conprt Ses Mt s £8c0f o PNEhOrp Fdsen i1 Nevant ldoits B ore one or
nore synthetic oils; thus, according to the pr seng inyention, the term
"base oil" nbjereeBesth LORPRELPR RBAPEFhiRG Abrd tWahlonklBdse oil .
Mneral oilschpgbydeibhaubgdppel 50l eurei hscand sl yepbrhseatedbastion
acid-treated mneral lubricating oil of the paraffinic, 15naphthenic, or

ni xekP par af f ERZENAapREReAPcat Ppeinfi eheRBY BBILLPt her refined by

hydrofini shing progesses,angéorodeyexi 89. the presht abheep@senotds for use
in the Iubricating oi |l conposition of the present invention are Goup I-11]
20ni neral baBsoBifs, abkeupakVvpolybal pRhiBHeFPHBOEPADSYS EPBUPSE- L1

Fi scher-Tropsgh. i kksna Xt ures thereof. By "Goup 1",
"Goup 11", ﬁé?éﬂSEF¥?$ g%§39%$gég ?%ggggse oils in the present invention
are nmeant | ubricabnagoesebrebabetde| sbaveordi aghed Pheededi ariidhs of
Anerjcan Petr ngt.i e,.(A f r,6Sp k- . These AP
catéggries ankggg%geg&i%H%PPQSEE%FCg%rggk%%ggk9lg#ﬁb¥g%§?o§, Appendi x E,
April 2002. EubchertIngpschpdeiived baséecsskscamprkAdwa:in the 30art. By
the term"Fischer-Tro h rived" is neant that a base oil is, or is
derived from % %?%?hggﬁé gggduct of a Fischer-Tropsch process. A

Fi scher - Tropsch dertevegenibase oil may also be referred to as a GIL
(Gas-To-Li quids) base oil.. Sui LS - S Lved,b .0l |l s that
35may be convenieHﬁF§eﬁ§e5hgsd%ﬁ§£§g§g %?ﬁﬁf%5§§e89v£§55¥ % fiafs;
20112051261 PGESER2 @10/10:66 123 ai14 amochwbr ibCatieng rgenmpoes ofi en sofiphbeapeesent

invention are, those as, for, exa e disclosed in ER 716,959, EP.0_668 342,
VO 97/ 21788, AROSGEFTS7587 18 68%‘41(%&56\/\%“6%%&1@? %ﬁﬁ"‘of}/‘iﬁg&%owﬁ%

00/ 14179, MDN@@V@SllS, WD 99/ 41332, EP 1 5029 029, WO 01/18156 and WO
01/57166. thetic _oils include hydrocarbon oils.such.as olefin

ol i goners (incIug%gﬁZﬁ&PyﬁﬁﬁhESFEFﬁﬁn%a§§m8fF§?SPgﬁg?,§8igasFQ ggﬁd’esters,
pol yol ester $azpa val kleretglly ealosintPAGS Hetalrdgehtnaplt habérestand dewaxed

waxy 10i sonmerates. Synthetic hydrocarbon base oils sold by the
25 detergernt;

wherein the lubricating composition comprises at
least 4 wt.% of detergent, based on the total weight of
the composition; and

wherein the lubricating composition has a TBN (total

30 base number) (according to ASTM D 2896) of at least 10 mg

KOH/g.

It has now surprisingly been found according to the
present invention that the lubricating compositions

according to the present invention exhibit improved



Shel | G oup under the designation "Shell XHVI" (trade mark) nmay be
conveniently used. Poly-al pha olefin base oils (PAOs) and their manufacture
are wel |l woawn/ismetihe art. Preferred poly 15al pha ol ef i RChaPeoi0iob& 23 hat may
be used in the lubricating conpositions of the present invention may be
derived fromlinear C2 to C32, preferably C6 to Cl16, al pha ol efins.
Particularly preferred feedstocks for said poly-al pha olefins are 1-octene,
1-decene, 1-dedestnefandatlico20tettadéceneperties Fhed¢otwmhimgdunt of base

oi |l incorporated in the | [ Lhg_C it invention is
preferably preseht*i4d §ﬂ gﬁ%u%ﬁg?% ?%§H?§%Q%$%$t$éo%?goPé%éSgé%$fannre
preferably in an Bm®tatare tdepaangendir 2bimiom Ghoto B8yand Ms@ntharpst
preferably in an apmpunt in,the range, of from 70.t0 95 Y W .th r ect to
the total megﬁﬁ? 8$?tﬂﬁeﬁub?iiﬁ?thagbﬂ%og??P%ﬁ?%lan a%%%%%h¥%g@?o€§8
preferred enpedsarot iplehbeopr eseat vhnventi oonthet basel ohineoaproses, at

| east 50 wt. % 30prefera£|y at Iggst 60 . % . nor.e gre&eraglg at Iﬁast 70
W .%of a G BUPTIPChISELOP 25p4ELl Off PABULBLAY YRbuRE or°babd oPf’

There are nozpagtiheuhdlel biikahkonser egatehngnthe detargent as used in

| ubricating conpositions according 35to the gresent i nvention §provided

that the requirenBAtsPas® 2bt 14853 261 PET? OB EECD BV claim 1 are

net) and var .guses9aMenti epabrdstengentisepyrbeneopyenbest hynesed. The term
"det ergent” rraX refer to a single detergent, but _also to a m xt
6

. _but re
cont®? ni ng t RGL6r aRBY eTdPPEePENTCYBL EVF H?%?CEﬁéﬁﬁFeEhBF'd@FEPﬁaﬁPg 5t hat

may be used ipckude obk=se! yhlepnedhr aknandeoMernabasgdisuhnbonates,
phenat es, sul phurized phenates, thiophosphonates, salicylates_ and

napht henat estand BiksrI6i FOB6RGBLBICALEEX FPaPesn8f PasSkebal ;. Yareradl arly

the al kali or;alkaling eant i 78t aksro@eln 8995UBLAPALASSLYME r&BLERNLYM and
in particular cal ciumand magnesium Preferred netal detergents are neutral

and over - basedidetergsnts vhagirag AUPENCEToPdl oBaseINGRBeParaéédPdrng to
AST 896) qf 450 KOH/0 is i e t s iwhe r

over Based of "RANEaCar Bolh b be 1anacd orehegt L apE e i
conposi ti ons bacdondineg treftihedpbys dydriofvarshong phecessesgent/esnprises at
| east 30 nol %ew%%ﬁ%% on the total anount of detergent, of a sul phonate
detergent having a BN (Base Nunber) of from200.1 to 80 ng KOH g. This type
of sul phonate det éngéabdchawsrgoaleeltati vekyihodhBNlabeiwelinknowh in the

art; as an exampl e. 96/ 9 disclose cal.ci | gh tes, and
t he preparat icgﬁpﬁ%é\éggfn. O%S%(J?redipﬁgsteo%aiﬁllrv%\fﬁggggd%g%bgk i% n!t% g;ﬁt he present
25i ngent i on thieicdetlefgert cddnpr ickesipatiVl eadty-38.pimel Wleff itnflse (P@Oshenat e

detergent, prefera .east 40, nol % re _preferabl t st 45 nol %
even nore pr&r&%%’%ﬁ IEJelzfsc?le’é:O rﬁ?lps%h %gtw%ﬁie%éar%bloé%t allngi:st 55 nol %
Also it is prghanied tdmirddfe sul phonate detergent has a EN of at 30npost 50

ng KOH g, nore preferably at nosgt. 40 KOH/.g. nment i,oned_eat,l,i er,
in conpositions aédor HR ptg t’heGﬁloé?g%tI i’nvg;ﬁfyflgn,IIﬁﬁeaagt egﬁgﬁp ?grrpri ses

from30 to 7Q48d %:based W the deottali ramititonofa rde tresfagentlukofi ca tilmenat e
detergent. Preferably, the detergent conprises. .at, 35| east. 35 mal % of the
phengPe det erdjentP2 55t eridraiGF ng\/\ﬁozggf/ W@%m - 6 -
det ergent comuds8S @t 1Rl G d0{pOf fdie qehenat:e detiermentthamy ePI
preferably at nost 60 nol % even nore preferahly atiqmrgizsoigg ﬁgt% yet even

more pref er a3t @doNist SF AR NSFoS? Pt érdblyadt of the
Sphenat e det efgenton Al ddai.s Pr efgriedddat the phenate

Fischer-Tropsch derived base oils are known in the
30 art. By the term “Fischer-Tropsch derived” is meant that
a base o0il is, or is derived from, a synthesis product of
a Fischer-Tropsch process. A Fischer~Tropsch derived base
oil may also be referred to as a GTL (Gas-To-Liguids)
base oil. Suitable Fischer-Tropsch derived base oils that

35 may be conveniently used as the base oil in the



detergent is an over-based detergent having a BN of at |east 190 ng KOH g,
preferably at |east 200, nore preferably at |east 220, nost preferably at

| east 240wopoK@Iizs1 Such detergents are wel |l -known in tireTAPRO10D6GTRE t Ot a
anmount of the detergent in the conpositipns of the invention is typically
at nost 35.0 wt.% based on the total weight of the lubricating
conposition. The conposition of the present invention conprises at |east 4
W . % preferalibyiastieastoBpwti®holsodrehprefesabt yimreheast d2ew . % of
detergent, based on the total ight of the, conposition h ubrieating
conposi tion g%%%?d?ﬁg £o ?ﬁ%m%rgs h?cﬂﬁﬁ%%t%%n££a§ ?tgt%%g;g%%pgiiégone or
nore other adgp}iwesosueh7as, antdicoxisanss, wantd/webss adddt0¥£54187,

20di spersants, ot her terge re B! t riction
nodi fiers, VWQCB@P§§1 diwgegé?1%§ﬁ$'p@gnﬁégégrigsgﬁgs§é%%f%?gbggéi%ators,
corrosion inbpbi bops, wdeouystiber sndamdi ef pam agents, seal conpatibility
agents and additive diluent base oils, etc, Preferably, in 25addition to
the detergent, atSYRERELHEC dPherkamtude ?ﬁ%ﬁﬁﬁﬁr¢?Pt?£§%o it5 ons

accordi ng to,the;iRr esegbmtpyent henuaimEeppl gheppbbyerah beast oaldi spersant
and an anti-wear additive are present. T%e above-nentioneg a digives are
typical |y prB&esl-30ihaahCanblft SFhethie PRhYBLoPSFFHRT 0PD1YEOXBE5B W . %

based on the &gE@hswﬁbng)Qfa§E9g|HQ heAki BHe§OFRASHELQRedPREkEr ably in an
amount in thg ange of fromO0.5to 30.0 wt.% based on the_total weight of

t he 1Qbri cat iAgTesAPESHt FERLLRELE preérerasPyn PRES| GbtFcaPiAgP¥okPBsiti on

35accor di ng %@ %EGSEBﬁgeGhd%?”%ﬁ&nae5§§ﬁakhéﬁ_55Qem@-&@0i" \©rade
2011/ 051261PCT EP2610/ 066123 -7 any other additives than one or nore
detergents. Prekér ablyybet hengenpestivonsednt ai ns no other additives than

one of mor e det er ggnlS,) 0fe 0FoFDLe,dLnEr $aNtSAG0M ONE OhelPre anti-wear

agents. 5As the person s e art is famliar with the above and
ot her additi wesufohésecapeengeliuknhen dinstbssedtheFseifaraedarPlySpecific

exanpl es of addi_ti.ves are ciihed | r e Kirk- @ hner
Ency #opedia%§%%8hggfgéﬁ'%ggﬁng géy?h?ﬁi§§9e%%tﬁgﬁgnggvgluqe 14, pages
477-526. 1uPréfcertdloy cotipe scGriposi tifonhkapresTotalinBass iNonbey PFBN)

val ue of at npst. 75 KOH.qg, _preferab a

preferably ageﬁﬁgﬁngqﬁﬂlﬁégfﬁf g@eégn%%é %Fggé%géﬁynngﬁgigméggﬁ hP%CH/g
(in particul anefdear.difag tishd 2ASTMpD<Z836d Thedstmpdsi fioon shas aotletal
base nunber BN) val according,to ASTM D 2896) ,of |.eas 0,ng KOH g.
Further, it %prs?ﬂefogﬁ&g@ Rat gﬁé)%étgl?ﬁdsﬁt idgr?eﬁlgé a1 l??%%r?ae?li%cra\?igiséosi ty at
100CzHaccor dithg rt:elsASHM.D 445) of 20above 5.6 mmR/s and bel ow 21.9 mm?/ s,
preferably above 12.5 mm2/s, nor grekerablé above lgrS 0 é%.tﬁge

| ubricating conposi i5ﬁ§a&fapﬁgn§r SeRESEndent FOFORRY TBESEonveni ent | y
prepared by admxidg itrhe e vire caddidd yes swinth invenhden disl (s). 25In
anot her aspect, the present invention provides the use Ofé% I bri%%ting

conposi tion AFEHEHIRY 1 CHIREYr e IFRPHAG It T Cor g% OV e “deposi t
formation contd Ao RFOPES k% drtRafdy1Guliar a8 sehernined haceendiengfto DI N

>139 % 5 30The fl ruo?ar ! 6CE">atti on % BC (gqrycp.o%s is;[ rido ?nso Se}:c %Orredfi enr btloy ti@le a%r easrn%rg}nt in
the range of from 70 to 95 wt.%, with respect to the
total weight of the lubricating composition.
According to a preferred embodiment of the present
invention the base oil comprises at least 50 wt.%,

30 preferably at least 60 wt.%, more preferably at least 70
wt.% of a Group II base oil, based on the total amount of
base oil.

There are no particular limitations regarding the
detergent as used in lubricating compositions according

35 to the present invention (provided that the requirements



invention are useful for lubricating apparatus generally, but in particular

for use as engine oils for internal conbustion engines. These engine oils

i ncl ude paexengsizeecar engi nes, di esel engines, marine diPesT@P2@0@s61es, gas

35engi nes, two- and four-cycle engines, gtc., and in WO

2011/ 051261PCT/ EP2010/ 066123 - 8 - partitular marine di esel engines.

The present invention is described belowwth reference to the follow ng

Exanpl es, whpehchsemndtatateadedatd Vén1®u$heos@@mel@malh@epeegemms

invention in 5any way. Exa S _Lubri nposi i) on

Vari ous Iubr?ﬁﬁtgﬁgc%%ﬁﬁgéggkgﬁsu?% “u Qgﬁ%rl%%g%y??h%er %¥I§e$%r

mar i ne diesetoeﬁgbﬂﬁgM@r@ef@t@uhateﬁuti@ﬂ@bl601a|mﬂxtafesc@h@azmh@@5|t|on

and properties of the forpulLations . that wer sted: the nts of the
atts i e

conponents aF8°gPyefCrf Y5 BREede ﬁr?ﬁ% ?ot aﬁﬁ%%ﬁtogf The $eirT§

formy ated forgul aki,0ps. ubeh iﬁ@l@derraungoﬂumeln@@gra\e ahdl doeenul ations
15were fornul ated as SAE 50 fornul ati ons nmeetijn SO- caIIed SAE J300

Speci fi cat i oR8SEdsSHERNSBATFHA+ JRRERRYS20081  RAE g%?% dBRFBP SIci ety of

Aut onot i ve E@Hh@%ﬁb§ﬁhoﬁb£e%hesh@§&§?a£@§”ﬁhéth@ BthaflaBeki ARHBLtBer
viscosity at 100 according to ASTM D 445) of _above 16.3 mm®/s, and 20bel ow

21.9 me/s. ©oil-splubipechs P@Mzﬁﬁﬁﬁn@fc9lWﬁH%}’oPPerFHﬁ?é%Yoﬁgecontalned

a_conbinatiogy9f18 B@S@lﬁahlné eskeﬁgﬁe&aggnbén%tlgadgaﬂ a?étéﬁgiﬁﬁﬂt
"Base oil 1" was a base oil blend of ase 25 and Bri ght

St ockd conneﬂ@thﬂpwra@aﬁlabléaﬁﬁéﬁﬂéﬁélPaéﬁéHWcéﬂg regnesiBRdon, United
Ki'ngdom) und%&e%agrgaaﬂstg@.sage@u;@ats%&enﬁéutxaﬁaﬁdow@% p¥asqa base oil

bl end cont ai ni ng i ckener and 75 w.% of a G oup 11 base oi
the bl end 30d§t@@gﬁ9t§|aEWynavalW&HIéTﬁﬁéﬁ1@ﬁé@rHﬁmbﬁéﬂué€§o€6ﬁﬁan90(San

Ranon, CA, U u hg ¢t r.ade d ghat Ch
"Detergent 1 ékgsggﬁggbegﬁ 5? g s%ﬁ%h@%a?gﬂégte?égﬁ?n%ggPﬁé ngBN of 417 ny

KOH g (accor dieigrgenASTMWDe2896) o3Bantagedoap oenteat ef RSGhmivings2ke

co %C|ally av%plable WO 2011/ 051261PCT/ EP2010/ 066123 - 9 - from Chevron
Oonite (VVn sor,” UK) under the trade designation "OLOA 249SX".

"Det ergent 2" masAanmemEnebadedasmhphonaneCdmpesgémonﬁaacﬂgrleBNKQf 375 ngy

CH 0 and 2 3927 pSaNLRIL Rl R SER24e OUIRE Oy ol kabhetgom
trade designaMImwl%Tlﬂé%ed,on theDebergepmodh twas &at@vgmnbased phenat e
et e gen 1o TR hghiael, SRR TR R 0L ST AN 02
desi gpation "d_-.llbfﬁoZQﬂO 6(@99@&{/(;. Thi'sDetypregert s4'lphanade cecerbased phenat e
commer ol al |y WUAaR €A aHGy IS GO e "Gider"Perna t 48 “4%é §at on
"OLOA 219C". an example WO 96/26919 discloses low BN calcium
sulphonates, and the preparation thereof.
According to a preferred embodiment of the present
25 invention the detergent comprises at least 35 mol% of the
sulphonate detergent, preferably at least 40 mol%, more
preferably at least 45 meol%, even more preferably at
least 50 mol.$%, most preferably at least 55 mol%. Also it
is preferred that the sulphonate detergent has a BN of at
30 most 50 mg KOH/g, more preferably at most 40 mg KOH/g.
As mentioned earlier, in compositions according to
the present invention, the detergent comprises from 30 to
70 mol%, based on the total amount of detergent, of a
phenate detergent. Preferably, the detergent comprises at

35 least 35 mol% of the phenate detexgent; preferably the



"Detergent 5" was a | ow BN sul phonate detergent having a TBN of 16 ng KOH g
and a soap content of 410 nM Ca2+, commercially available from Chevron
Oronite uwoanitdsectir ade designation "OLOA 246S". 20" Det ecgarko16/bcaras a | ow
EN sul phonate detergent having a TEN of 34 ng KOH g and a soap content of
395 nM Ca2+, commercially avail able fromi Chentura Corporation (M ddl ebury,
USA) under the trade designation "LOBASE C4503". 25"Detergent 7" was an
over - based sddphonaie deiergentd daviag: a6 TEOF OF nthKQHtgnaingd a soap
content of 441 mM Ca2+, commercjally. avail able om Chent ura Cor poration
under the tr&ues &St gndl?on pﬁﬁs@@ﬁa@é@s%h@ TR er%‘g% "m?/\J/:aés) a high MV
pol yi sobut ener 3Asxasl i &t deos€onpeic] ) | yeavardmbherd rpne At anl Cheni cal
Corporation (R chppnd, VA, USA) under the trade designatjon_"H TEC'.

The conposi tToRs of @&%ﬁpl%@sﬁfﬂfﬁégﬁﬁ?£ﬁﬁ%?d??%% éégW%$%§oﬁ-€L%ere

obt aigned by phihfget herbpgenoi | 5136 t i 364 her dpd ergentisat dilspepisamdteisi ng
conventional |ubricant G WO 2011/051261PCT/ EP2010/066123 - éﬁ - _bl endi ng
procedures. GRECFBERBW HgE e FoHsPa%eT feFF BT Va2 VR 6t lused:

52896; 1TEN yahye 195 Reerodpd orptacs-A6Ler &i nPed ot AT Dhore
2Det ergent content (or "soap content") of the indjyvidual detergggts was

det er m ned bRTTARFARAEURBMEREST ate®r dPATT tRTAETIAD 663) bF2Fhe? $0Hdpd

fraction of phg /detengentscatlehttheréspbal ipRophocedure astdescribed in
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Masel , No. 182;%$ppbad8d5en Fboerbaryl W980htThé hRastveyigaruedfor the soap

content has §§§ES§§?ESE§G n8ScBAPLYALeBhSoff Lkl baDLaCaZAvRRE1 kY OF the

det ergent ad See the soap contents as determned for the Detergents
1-7 above). Thepdétesgeht léaptaf)wtoht epreberehdh dbt begent 8type*(e.g. | ow

20EN sul phonat es) i hned,.b i thon, of e;Lhdiyidual r gent
add?i?ve con???%u??%gg?éﬁh&kg&b%gggg)EanFhe %gtgkgggyﬁgFéthﬁgﬁugﬁiplied
by the individeakotdef ewgéghtcofit ehe. c8Fhesdétiengent proportion has been

determ ned by 25ca] cul ation_ (each _dete C dj vi total)
and is expressed ?he Fv%i?%éfﬂ% %&%%%%gggg?hggg§g§£%% %?o%%?t?%%ggﬁ%
sul phonat e phapention adg¢ dprtoetO0Unptheeproporti nnref cLbwrEN sul phonat e

(i.e. sul phonates  havi EN of fromQ.1 to 80 ng KOH erably 0.1
to 50 ny KCHP%ﬁl%§V§855%§gtagfapﬁé Sily ﬁ%ﬁ%tea%F%pgg Fo%§d§€£§%%1ized
deposits haveikeershased onhthedtotadetiepositisranad yessasirdeteldiitnegsaf t er

testing according to DIN 51392, Normalized deposits (rather than total
35deposi t's) ﬁﬁ@@%bgéﬁcFﬁapcﬁ?éﬁ?l%ﬁ?1sYl?%@ﬁﬁ 5] H3re POUL Boiflk

depressants, metal passivators, corrosion inhibitors,
demulsifiers, anti-foam agents, seal compatibility agents
and additive diluent base oils, etc. Preferably, in
25 addition to the detergent, at least a dispersant is
present in the compositions according to the present
invention; more preferably, at least a dispersant and an
anti-wear additive are present.
The above-mentioned additives are typically present
30 in an amount in the range of from 0.0l to 35.0 wt.%,
based on the total weight of the lubricating composition,
preferably in an amount in the range of from 0.5 to 30.0
wt.%, based on the total weight of the lubricating
composition. More preferably, the lubricating composition

35 according to the present contains less than 5.0 wt.% of



WO 2011/ 051261PCT/ EP2010/ 066123 Exanple 3 as the reference, to better
reflect the relative val ues. L *x3. H N HI Q@ Q c¢,") H L L()
LO HO Owe.2ottosizey CD 0.1 9 *x2 1 r- ..--1 g "l g 9P83/HP2010/066123

10

15

20

25

30

35

T

any other additives than one or more detergents.
Preferably, the composition contains no other additives
than one or more detergents, one or more dispersants and
one or more anti-wear agents.

As the person skilled in the art is familiar with
the above and other additives, these are not further
discussed here in detail. Specific examples of such
additives are described in for example Kirk-Othmer
Encyclopedia of Chemical Technology, third edition,
volume 14, pages 477-526.

Preferably, the composition has a Total Base Number
(TBN) value of at most 75 mg KOH/g, preferably at most 70
mg KOH/g, more preferably at most 65 mg KOH/g, even more
preferably at most 60 mg KOH/g (in particular according
to ASTM D 2896). The composition has a total base number
(TBN) wvalue {according to ASTM D 2896) of at least 10 mg
KOH/g.

Further, it is preferred that the composition has a
kinematic viscosity at 100°C (according to ASTM D 445) of
above 5.6 mm®/s and below 21.9 mm®/s, preferably above
12.5 mm?/s, more preferably above 16.3 mm“/s.

The lubricating compositions of the present
invention may be conveniently prepared by admixing the
one or more additives with the base oll({s}.

In another aspect, the present invention provides
the use of a lubricating composition according to the
present invention in order to improve deposit formation
control properties, in particular as determined according
to DIN 51392.

The lubricating compositions according to the present
invention are useful for lubricating apparatus generally,
but in particular for use as engine oils for internal
combustion engines. These engine oils include passenger
car engines, diesel engines, marine diesel engines, gas

engines, two- and four-cycle engines, etc., and in

r--
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particular marine diesel engines.

The present invention is described below with
reference to the following Examples, which are not
intended to limit the scope of the present invention in

5 any way.

Examples
Lubricating Oil Compesitions

Various lubricating compositions for use as marine

cylinder oils in a marine diesel engine were formulated.

10 Table 1 indicates the composition and properties of
the formulations that were tested; the amounts of the
components are given in wt.%, based on the total welght
of the fully formulated formulations.

All tested marine diesel engine oil formulations

15 were formulated as SAE 50 formulations meeting the so-
called SAE J300 Specifications {(as revised in January
2009; SAE stands for Society of Automotive Engineers).
All the tested formulations had a kinematic viscosity at
100°C (according to ASTM D 445) of above 16.3 mm?/s and
20 below 21.9 mm’/s.

All the tested marine cylinder oil formulations
contained a combination of a base oil, a detergent
combination and a dispersant.

“Base oil 1” was a base oil blend of a Group I base

25 01l and Bright Stock, commercially available from Shell
Chemicals Ltd. (London, United Kingdom) under the trade
designation “Catenex”.

“Base oil 2” was a base oil blend containing a
thickener and 75 wt.% of a Group II base oil; the blend

30 is commercially available from Chevron Products Company
(San Ramon, CA, USA) under the trade designation “Chevron
600 R”.

“Detergent 17 was an over-based suiphonate detergent

having a TBN. of 417 mg KOH/g (according to ASTM D 2896)

35 and a soap content of 236 mM Ca®*, commercially available
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from Chevron Oronite (Windsor, UK) under the trade
designation “OLOA 249S8X".
“Detergent 2” was an over-based sulphonate detergent
having a TBN of 375 mg KOH/g and a soap content of 317 mM
5 Ca®*, commercially available from JinZhou KangTai
Lubricant Additives Co. Ltd. {iiaoning, China) under the
trade designation “T106”.
“Detergent 3”7 was an over-based phenate detergent
having a TBN of 246 mg KOH/g and a soap content of 397 mM
10 Ca®*, commercially available from Lubrizol (Wickliffe,
Ohio, USA) under the trade designation “Lubrizol 649397.
“Detergent 4” was an over-~based phenate detergent
having a TBN of 250 mg KOH/g and a soap content of 282 mM
Ca?", commercially available from Chevron Oronite under |
15 the trade designation “OLOA 219C”.
“Detergent 5” was a low BN sulphonate detergent
having a TBN of 16 mg KOH/g and a soap content of 410 mM
Ca®*, commercially available from Chevron Oronite under
the trade designation “OLOA 2463"7.
20 “Detergent 6”7 was a low BN sulphonate detergent
having a TBN of 34 mg KOH/g and a soap content of 335 mM
Ca’t, commercially available from Chemtura Corporation
(Middlebury, USA) under the trade designation “LOBASE C-
45037,
25 “Detergent 77 was an over-based sulphonate detergent
having a TBN of 9 mg KOH/g and a soap content of 441 mM
Ca®*, commercially available from Chemtura Corporation
under the trade designation “LOBASE C-4506".
The “dispersant” was a high MW polyisobutene
30 succinimide, commercially available from Afton Chemical
Corporation {(Richmond, VA, USA) under the trade
designation “HiTEC”.
The compositions of Examples 1-10 and Comparative
Examples 1-2 were cobtained by mixing the base oils with

35 the detergents, dispersant using conventional lubricant
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biending procedures.

The following methods as referred to in Table 1 were
used:

1TBN value has been determined according to ASTM D

5 2896;

ZDet@rgent content (or “soap content”) of the
individual detergents was determined by TAN measurement
(according to ASTM D 664) of the soap fraction of the
detergents after the isolation procedure as described in

i0 the article of V.A. Zakupra and S.V. Timoshenko (All-Union
Scientific-Research and Design Institute of the Petroleum
Refining and Petrochemical Industry (VNIIPKneftekhim},
USSR), “Separation of lube oil detergent additives on
silica gel”, in Khimiya i Tekhnologiya Topliv i Masel, No.

15 2, pp. 48-52, February, 1980. The measured value for the
soap content has been expressed as equivalents of millimol
Ca?* per kg of the detergent additive (see the soap
contents as determined for the Detergents 1-7 above). The
detergent (molar) content of each detergent type (e.g. low

20 BN sulphonates) is obtained by addition of the individual
detergent additive contribution (on wt.$% basis) in the
total formulation multiplied by the individual detergent
content.

3The detergent proportion has been determined by

25 calculation (each detergent component divided by the
total) and is expressed in mol%. In the Examples, the
phenate proportion and sulphonate proportion add up to
100%; the proportion of Low BN sulphonate (i.e.
sulphonates having a BN of from 0.1 to 80 mg KOH/g,

30 preferably 0.1 to 50 mg KOH/g) is a subset of the
sulphonate proportion.

‘Normalized deposits have been based on the total
deposits values as determined after testing according to
DIN 51392. Normalized deposits (rather than total

35 deposits) have been indicated, whilst taking Comparative
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Example 3 as the reference, to better reflect the

relative values.
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Wolf Strip Test

In order to demonstrate the deposit formation
control properties of the present invention, measurements
were performed using the Wolf Strip Test procedure
according to DIN 51392 (test duration; 12 hours; plate
temperature at 280°C). In the test, the following test
conditions were used: 150 ml of oil flow in a closed loop
was used; the oil under test was pumped in the form of a
thin film for 12 hours at 280°C at a flow rate of 50 (%5)
ml/h over a removable test strip which strip was inclined
at an angle of 8° to the horizontal.

The measured normalized deposits are indicated in
Table 1 above, indicating the relative amount compared to
the example having the highest amount of total deposits
(viz. Comparative Example 3).

Komatsu Hot Tube Test

In an alternative test to demonstrate the deposit
formation control properties of the present iavention,
measurements were performed using the Komatsu Hot Tube
Test procedure according to the visual rating as
explained in the Swiss Testing procedure No. ST3 Nr. 452.
The Komatsu Hot Tube Test evaluates the high temperature
stability of a lubricant. 0il droplets are pﬁshed up by
air inside a heated narrow glass capillary tube and the
thin film oxidative stability of the lubricant is
measured by the degree of lacquer formation on the glass
tube, the resulting colour of the tube being rated on a
scale of 0-10. A rating of 0 refers to heavy deposit
formation and a rating of 1C means a clean glass tube at
the end of the test. The method is also described in SAE
paper 840262. The level of lacquer formation in the tube
reflects the high temperature stability of the oil and
its tendency during service to form deposits in high
temperature areas of the engine. The measured ratings (at

290 and 320°C) are indicated in Table 2 below.
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i nvention, neasurenents were perfornmed using the Wolf Strip Test procedure
5accord|ng t 5ablf 81392 (test duration; 12 hours; plate tenperature at
280C) I n the-test;—tt t‘E}& UI2 OWiHIg tEst Ulll.é-)i ti QIS RET “CH&OU Ekmi of oil
flowin a cliosed | oog vas ‘used:. the oil ‘undef test was punped in the form
of a thin fil2eede 12 hdurs gt9.280C at®.& fl oworate of 856 (5) 10m { h over a
renmovabl e t est=—stfi-p-whi-ch—Strdpwas tah gH-ned at—an . 8—to t he

hori zont al . 320 CThe ﬁﬁ%sure 'K6FHB|IZ§H depgsFts a'b% Eé?@ated in Table 1
above, indicating the relative anount conpared to the exanple having the
hi ghest anount of total deposits 15(viz. Conparative Exanple 3). Komatsu
Hot Tube TesP2:SCUSSIONn an glternative test to denmonstrate the deposit
formation controIAQr@@grgée§e@fné@ef@@ﬁsegb1@nypnth@ndepaaiurenents wer e
performed using the Komat su Hot Tube 20Test procedure according to the

vi sual ratindoa8aéxpParARBETPA Pﬁ@pgﬁFéﬁsTégflﬁﬁ pFBRBAGE1RBS STS Nr. 452,
The Komat su @@EO¥H@§gTQ%ttﬁéabﬁébéﬁtthﬁv@hﬂﬂoheﬁéﬁéabmgﬁlﬁﬁaéhhﬂyy of a
lubricant. O droplets are pushed up by air inside a eated narrOM/gIass
capi |l ary tuBBPERESEhENSBt RPAPRIRH BxitAatPiRagREbV PRI EF28P BRe rdbri cant is
nmeasured by the degrge:gb E@ﬁ%é@ﬂs&ﬁrﬂﬁttﬁg 88pbher gk3ssat YR, cbhefrol
resulting colour of the tube being rated on a scale of 0-10. Arating of 0O
refers to heﬁﬁ?P@éﬁé@ﬁtOﬁoﬁﬁémpéﬁsaﬁdtQ Aét itigcar Pe Aeamscd ¢l ean gl ass
tube at 30t h%m%%@scaf ott'ﬂ%rfsest th‘étaea@%waqnbs £8l %ﬂedg%%ba%dm@eﬁfc\ﬁoaaper
840262. The Il evel | acquer formation in the tube reflects the high
tenpéPat ure §h@@ﬁlﬂﬁyaopr@ﬁ@r@mpeaﬁ@rl?@bpéﬁaéﬁéﬁ Hb??ﬁgﬂséﬁvﬂéésﬁo4porm
deposits in highst s th n S ngs (at
35290 and 328@? arg%rﬁ categ aglegzqggn%N %uwéﬁ%n%%% H%%@xb%h%
2011/051261PGI/EPZ@&@W@@@EZ@N-nyﬁherTaﬁléozm-OEﬂ.ZOE%D3 Brxegerably

below 50 mg KOH/g) and at the same time more than 35

mol.% of the total amount of detergent is a phenate

15 detergent (Examples 1-7). Further there is a special
preference for Examples 5 and 6 as these exhibit smaller
amount of deposits. Also, it is preferred that the base
0il comprises at least 50 wt.% of a Group II base oil.

The desirable deposit formation control properties

20 according to the present invention were confirmed in the
Komatsu hot tube test (see Table 2). Examples 2, 3, 5 and
6 received exceptionally good ratings (2.5 out of 10) at
290°C and still acceptable (5.0 for Examples 2 and 3} to
good (8.5 for Examples 5 and 6) values at 320°C, whilst

25 Comparative Example 1 did not pass the test at 320°C
("blocked”) .
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Di scussion As can be learned from Table 1, the deposit formation control
properti esofor/ismsiconposi ti ons 5accordi ng to the preseRrCTIEM@0DEER Wer €
significantly inproved when conpared w tiy Conparative Exanples 1-2. From
the conparison of the deposit formation control properties of Exanples 1 to
10 it can be learned - anongst others - that according to the present
invention 10there is a preference for enbodi nents wherein at |east 40 nol. %
of the detergent is a |ow BN sul phopatepdetgrgent (i.e. having a BN nunber
of formO0.1 to 80, preferably bel ow 50 Mg KOA g) and at the sane tine nore
than 35 nol.% of the total anmount of detergent is a phenate 15detergent
(Exanmpl es 1-7). Fur : i i e C ; les 5 and 6
as these exh?bit %n%hﬁé%égﬁ%ﬁ té% %%%g%?%sgﬁA}§%$@i?O%%%%§%§%?red that the
base oil conpriaskssatoliéasang0 wt.% of a Goup Il base oil. The desirable
deposi t forngtgoaegﬁggﬁgk_properties 20 according to the present invention
were confirmed i n the Komat su hot tube test (see Table 2). Exanples 2, 3, 5
and 6 received exeeptébtnathy devdrgent ngempdisepuatoledd) a0 2O0T and stil
acceptable (5.0 f.or np n f nd 6
valugi at 3zgéfe%mPP5?%§5k§§%§r%Pg€§%5§§n%§ggf&§Fg'n§% %gggﬁ#ﬁéngggt at)
320C (" bl ockddtErge® 2a¥1H0522BHPCEAER28LOLE66G128 fre® O.CLAPMBO mgA

| ubri cating %8ﬂ98$iti0” at |east conprising: a base oil; and a detergent;

wherein the detergent comprises from 30 to 70 mol%,
based on the total amount of detergent, of a phenate
10 detergent;
wherein the lubricating composition comprises at
least 4 wt.% of detergent, based on the total weight of
the composition; and

wherein the lubricating composition has a TBN (total

15 base number) (according to ASTM D 2896) of at least 10 mg
KOH/g.
2. Lubricating composition according to claim 1, wherein

the detergent comprises at least 35 mol% of the sulphonate

detergent, preferably at least 40 mol%, more preferably at
20 least 45 mol%, most preferably at least 50 mol%.

3. Lubricating composition according to claim 1 or 2,

wherein the sulphonate detergent has a BN of at most 50 mg

KOH/g.
4. Lubricating composition according to any of claims 1
25 to 3, wherein the detergent comprises at least 35 mol% of

the phenate detergent.

5. Lubricating composition according to any of claims 1

to 4, wherein the phenate detergent 1s an over-based

detergent having a BN of at least 190 mg KOH/g, preferably
30 at least 200, more preferably at least 220, most

preferably at least 240 mg KOH/g.



wherein the detergent conprises at |east 30 nol % based on the total anount
of detergent, of a sul phonate detergent having a BN (Base Nunber) of from
0.1 to 8OWOROK@N1H]1 wherein the detergent conprise®Crmpri8e6dios 70
mol % based on the total anmount of deterngent, of a phenate 10detergent;
wherein the lubricating conposition conprises at |east 4 wt.% of detergent,
based on the total wejight of the conposition; and wherein_the
| ubri cating €onposilyefrthidd £oMBNSittéral arsRasdrqufiBe )Y (8ECBHBIHY to ASTM

D 2896) of atylgasindfe W KRV Dmpdki iy I&atdMGc0aR0sEELeNsa6e0Ldi ng to
claim1l1, wherein the detergent conprises at least 35 nol % of the sul phonate

det ergent, ppefEeadbly &t |emtt 42 ndl-% aforetsrerstablgsgt 20l 8RSt 45 nol %
nmost preferaply,at,Le 5P 1{@% % Lubyj cating conposition according to
claim1 or 2, \A%ervé%n@t%%e' sul'p onoa{{%%i_gdlet ergent has a BN of at_ nost 50 ng
KOH ¢ 4. Libri cathniraonpbsianios ddeer diorgroénanfoofngl afnslainst d 3,
wherein the dgstgr gﬁﬂéreg%'p{ﬁéeéo@oéie@i%n 32 410! Yopipf (‘r'%%a@hﬁg%e det er gent .
5. Lubricating conposition according to any of clains to 4, wherein the
phenat e det eNgener) svahuevef -dagers tdetempe MOMavi pgedcBRbdl at meast 190 ny

KOH g, preferab I r a t, 220, nost
preferably a?al llenésgggzl%’ %@Mﬁef%ﬁﬁgﬁ 8@%@6%&&#E@§f8/066123 - 19 -
6. Lubri cat i n§. conpast i d¢aini ar comgiary ttioramcafrddng e &nyt of5¢lahweeln the
co ition conprises_at |east, 8 wt_. % preferably. at |east. 12 . w. % of

det ehbent . b&Ged” o ERe Forar WATDHT: broTHY Conpes teans £9. Pibet cati ng
conposi ti on aeededeblyt ot anyant € arinst,1 mdme @Graflieeradily tle leaspoSiti on has
a TBN (Total Bage Nunber) v of at..ost 75 K , .preferably at nost
70 KO 9, “FofeCbr B SFABY vl hPHIR 6D MY T LRGeS elplRy oF
conposition pgeerding to any of clains 1 10to 7, wherein the base oil

conprises at least 50.Ww.% preferably at |east 60 w.% re.preferably at
loast 70 wt. 95of HUSFHUBL IS HHQWTH T BRasE G P Ve TPoPRY ShoGAE BF Base

oi l.19. Lubrieati ngheespasthé OfoREEHTEH oty 10 AMLGnec|dEiem® 1]l chotiaes,
wherein the conposition is a marine diesel engine oil. 10. Use of a
| ubri cating €énposition according to any of claims 1 to 9, in order to

i nprove deposipt forsabEOR T@HEI@t HPReid®S.tion according to any of
c¢laims 1 to 9, in order to improve deposit formation

control properties.



