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(MALA) tos5give aooeal eatdisdeasdadsconpound PI BMALA. This may then bereacted
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above [ exCessi Vv r | r sgosity at
| ower tenperat u%%%ﬁ%:sﬁp?%% Islf/1 Cg:fés%lgg %%)eggﬁ‘ﬁlég'e ﬁlﬁgsoég% Sbal e %gl ymers
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Response ~ a T7Uficti on di sper s§igsfiviTE SALET @OLe28PT P) arid VII $ 30 20 ,0
e e s A R I Y I I I A () O Y I AN

| 60~- SV




9% DI SPERSAM t A40l SV- 2609% DI SPERSAM |

L~ ~ L)y 1110 |~t||||||0|5MAY‘l(103

~ 1/ 1 1 ~wolooktesd | 1, I I | 11 I L1 1L L 1 1l | | PCTEPI/OP6B| | | ||
| |

I

I

I I

I T A T M s I Y Y Y Y O I Y IO B Y
I 11 1 1 | | increakeltHd vistodityl of &|ldbdicknt ¢il fpriuldtibnlat 1 | | |

Yl I~ 1t l'I:Lgher th:‘l;Iel'aI:u.IceaI (Itybléath aIboIve:I-I.O(I°CI x,IrliIilIe hot 1111 ~1

1111112 ~ ati,ons of |gh nmol ecul ar

wei ght di - bl ockeﬁséb‘ﬁ%Iwﬁé‘Fgeﬁ”ﬁoWgI’%}éﬁ% 5ﬁIﬁeh dF8§eRatEd pol yi soprene
have shown t hatldwer Hempryesuves b-‘rypacehhboﬁobltackli%?m caIIhexe:?QR Cabot) in
a base oils of IétIlruantpMUQI htd/ gehBea Vi GRabt yvely highdhsRensaon at a

gi ven shear rat she %tOBeggléosn | oyer f%tgh}gaml 115, gont ai ning the
pol yst yr ene- hydr g nate oI yi Sopréene SR copo mers ot total molecul ar

wei ght ~ 100, 000 1233‘30‘6@‘30&%6%“ VERY . maﬁhé’espﬁﬂl‘ﬁé?% S8R e OFBEi 0 required
is normal |y suctvlagihocgmliyeerbnsetar| pshmayisl, i by afsochetibn Bieck copol yner

but is typicallyzQ éép@ﬂgnegrgmaéIe}ira?(@g)héﬁaoﬁ%dOQQr (cI?%%HQ@:I&%t g8d a
pol yi sopr.e Y 20 3 WO

00l 27956 * PCT/‘%@QﬁU@ erseC?’ﬂlce\IngWFeaFr%ﬁeocH? gﬁﬁﬁ 95‘6 666r’(e50| yStyrene) +
85, 000 ( hydr ogeimtkadwpothats sprlendi)-blpck heormdymen$ 45@‘@4856(3!@0 mol ecul ar

vve: ght di - bl ockagdriaggié hey f@@ﬁteﬂlééa][legop& &‘de&bhbiﬁéﬁu@ehéﬂ{bsh¥tér ogenat ed g
pol yi sopr ene: ystyren ratj o, of a xpec 0 give goo
results. This beInet?lecfg e'L(Il%le Chaln h 566 Iﬁ?ﬁ our tlggzté%seen% (E)r fﬁ’quy formul at ed
di esel engi ne |&¥tistantReigork aFIﬁ?‘Hg‘*gsGE%d%HCNbI%ER a/13igitadspeci fi cati on
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is provided a Iu i.catl ng 0| nposi tion conprisin .- 35 bl ock
copol yner of pofS{URIfodP nie 5’?8%&?*10 fr Gr%%%ﬁ?teo\ cP°pIéfI1§?%r(ﬁ’ﬁeugat ed di ee)
as a di spHr sant iaddid ithe)pdlymers are synthesised to give a net

balance of base o0il solubility. For instance, VII's
comprising PS/HPIP diblock copolymers of high molecular
weight can cause improved dispersancy as compared with
HPIP star polymer VII alone (figure 1). However, it is
35 understood that di-block copolymers cannot function as
dispersants as well as functioning as VIIs at lower
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conprising poly(nonovinyl aromatic hydrocarbon) in the nol ecul ar wel ght
range 8,000 - 30,000. Preferably, the nol ecul ar weight range of the 5

pol'y( nonovi /Y 06”88t i ¢ hydrocarbon) is in the range 8, 40BCTEENRO¥OH \bst
preferably, the poly(monovinyl aromatic fiydrocarbon) nol ecul ar wei ght range
is between 8,400 and 20, 000. According to the second aspect of the present
10 invention thBPeSFEaF yeidlt Recprupe i it Migebl 1satdrpos PBRSE}Fmpri sing a
di - bl ock copol yterbefoysaily( tamdtnyhd artorsatwoeld ywbmpeanixeEn) and

pol y( conj ugat edd%g@ﬁaa&_@ gh& P3Nt ni L3R Iyéﬂmeﬁl MAr af OPRbddy

hydr ocar bon): pol y(con u%at ed di ene% nol ecular. wei ght 15 ratj o, being in the
range from 0. 2: fe’?\{ & "i‘)é“f BRI er abPE SRR IS0l ROGNGVEIASRE Shadh ¢

hydr ocar bon) : pollgfotinjisgaixpedcted o) be atdcwm sherf ntd laehievmge 3:2 to 10: 1. Mre
preferably, the BebyimR0utay]1ah0RRtIL1AMAR0ESrRRRYE: BY Wieagygat ed di ene)
ratio is in 20 the range of 3:2 to 5:1. Preferably, the percentage of

pol y(nonovi nyl &igue¢ilc hydrocarbon) in the poly(nonovinyl aronmatic

" hydrocar bon)/ pokyssonddigat adreic@neh 8f - LRekifOROINIBErdhabng st 609 w
nore preferably between 60% and 25 90%Vv w, nost preferably between 60% and
85%W/ w. Preferred nonovinyl aromatic hydrocarbon nononers for use in
prepari ng the pol y(2oroikedyd NSH04 a Responipcel p tioierird Adperistocks for use in the
present invention include st§AFEAYSARPRIM 4 ¥5tituted styrene, and al koxy 30
substituted styrene, pw-H—Raphthal-eper—ampd—alkyl substituted vinyl

napht hal ene. The al k}{)lf iand lal koxly! subst it dients in y—typically conprise from
1 to 6 carbon atons, prefidriably: ffoh IL:to[4 /dandonar weeoosksen nunber of :
al kyl or al koxy sub§i°i tuent’s per| nol e

]

St 7:T: 35 |priesestox oyt ange from 1
to 3, and is prefergblpyene—Pre
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pol y(conj ugat ed di ehe)| :dliock if or| L Ahe prggent invention include those
conj ugat ed di enes cofitlaiining Trom 4 1 0: 24[darbon atons such as

1, 3but adi ene) i sopr ene i pTpECHENEL Ay pertati ene, 2 5

phenyl - 1, 3- but adi ene, | ,f4fﬂﬂgﬁff?rzgefhi adiene, and

4,5-di ethyl -1, 3-oct adi’ene. Prefetably? the¢4bl ock copol ynmers) in accordance
with the present invention conpri'®¥8} at lleast one pol y(nonovinyl aromatic
hydr ocar bon) bl ock and at | east 10 one pol y(conjugated di ene) bl ock.
Preferred bl ock copol yners are selected fromthe group consisting of those

of the fornmul ae_An(B rein epresents.a bl ack, pol r, of

pr edomi nant | y pﬁ?%@ﬂuﬁgﬁ% sor?étl é&hyrﬁﬁggﬁ%%f)n‘ﬁe,lg\ﬁﬁe le'i% °B*r epresents a
bl ock of 18 pr e¢SRPHAPRYSy ofoPIMETAFaTata divenegenakdreelyivopEpresent s an

i nteger > 1, prabeeakihownl that 8fonrdiieper efersabkya kearbod)blavkparti cul ar 1,
and n represent §yQ104n kc7BRe! @LRIRY)Y int D& RQ) ¥E €054 YgsEshdingne) bl ock is 20
hydr ogenat ed. More P'r:ef g;é‘[abl'% thg: rmgow nyl. aromatic hé/dr.ocar bons are
styrene and/or &RYESEUSEE VETEP Sy Pene® (W BRI RurErE $YF8Bne. Preferred
conj ugat ed di enesearerattoss ekernistrags 255 flowar 4£qo the @ik bon at oms) nore
pr e; er ablijf r OMcént 81MimArkhe el tyrehsap@vgensted pbagi aiteencedi-he nost
preferred conju OLET, r t esentydanyent i on
because of thei ?ﬁlt)ggv %%@tl?’g%gr%@;c@tégﬁéfi}gu}l?try@fgﬁ\gﬁ' 9groe¥gr ably, the A
bl ocks representt3pr BEOMSTREEFYVHI -y sTHT eH T SBPOLRPTEAE THEB bl ocks
represent predoreqanted ipohptbatladisenk)abltockenier ddeai oidnt | y

pol y(i soprene) kl.eaks1 iy ic30RRENS/-Bubaxi &R 16RRL| Burek s bERsilea1135

Prefer ablg t he 3[%Ob¥él gqo rene) i nggogoe[ga(k}&ai_ Wtré éhe term
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PCT/ EP99109668 Prlyisoprene) in the case of the 100,000 molecular
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A irs meant that the said block is mainly derived froma nonovi nyl mgmﬁm
hydrocar bon monomer (eg styrene) and up to 20% by wei ght of anoth

nonovi nyl aromati c_hydrocarbon nonomer (eg a-net hyl styrene%j_{)@preferabl y up 5
to 10% by W¥PEHEMS6F up to 10% by wei ght of a conj ugat edPd/B& #8homer (eg
but adi ene and/ or isoprene). preferabl y ﬁp'to 5% by weight. with the term
“predom nantly” in relation to block is meant that the said block is

mai nl'y derived f5ightadiclosh; rps &4 HP?TE(Frﬂ}Néﬁﬁert?r) 4 $-Q%re of two or
nore, preferabl ihydnogeromridugal eiscgirene) nonaier sasnduphé A35006by wei ght  of

a nonovi nyl ar 0%1'e€ui‘é(ﬂ&%‘i%ﬁ@°c§h-’ﬂ28@ﬁ‘9r ,Irpre‘ifcﬁéﬁtﬂa)éeuloféxo g%&aby wei ght. |
Mul tival ent cou ggl ent be used aé; llnc ude se _commonly known
inthe art. a#)ﬂ}I b %%I}E’dﬁﬁp?’i‘ Ling @,‘bﬂ?ﬁrleﬁ‘ﬁ ls§y’é%‘?ﬁ ain from 2
to 8, preferablzatiotof &t rieﬂet P :@f ésabkneced3torgivef gaed inssaltgr oups. More
preferably, the bl ogki€opalyieis G@BbarsiMRhZPIAY YESsedreRe)y, and pure
oot o DAl PR R ke, Bhole GBRLUMRS cBMhRShCtI Vel Y

pol y(monovi nyl afus#ati colaglr 8@%1? u@n)spgq: %aéﬁénaﬂlqséés?n%eoﬁésm

pol y(conj ugat edsutheas)cHy nakk 29 ecvel bikiiewshenathaaneticund avail able
ComTer Ci bl Y. . W0 0k AROLIEY SeCATe I fiBIE, b cBOLAR! ool y el ] Sati on

with an al kali net initiator such as sec Xllthlumas i scl osed for
i nstance in U Ses§omaasyypssgootjnduced sdyickening) of the oy guging g y, s,
5,194, 530. The grelipécessg.ugdhis dispresaiy dodbeyiofr tdfepblytivrengol ymer nmay be

sel ectively hydiegegaifibd by¥pyiatidrénd dieyd1dedl cedymens manisatts ati on of at
nost 20% nor e 35__ @rigf %t%k)gf % %Er? r}geﬁggt%g_ragﬂg\ﬁgd% m)st 2% of

its original unsatura |on coO Yo/ 27956 g
PCT/ EP38/ ogaéel‘q#&a?%*geﬁ?&‘?ﬁwatppéf e?%}%/ tefRe. BYEdRatbpdegHet’s t o be used

in the conposi ticonsindeeddichickeningect nlienteiloangire debeidtantel ynd

hydrogenat ed. hyfLagens tén%ﬂnm&%lﬁﬁé%tkﬁﬂa%@iﬁ'd:tésV@yltﬁi@edbﬁ&l osed in US
Pat ent Rei ssue 27 145, onrrers and copol yners

oot {SReTsan I}ICH gwgatriénao F.l gg
may be carried 00t BY R VAT ety Of el T e PEBrished9précesses incl udi ng
hydr ogenat i on |1r\1théa‘Eﬁf5eseﬁ€‘€e‘{ﬁr'sﬁéﬁh cealatjyedy duighafeleqilekel , nobl e
netal s sach as wdight Mditsperdahheaddikéyves Gnebliacompardibll & ow thehast 10 catal ysts
and titani um calgdi¥sts daexhfed. S. Patent 5,039, 755. The polyrrers may have
di fferent diene blogks and h%?e di e ae bl ocogs ma%s he sel ect,i vea%/
hydr ogenat ed as destPTHEGOPN2RS SeopataMO™ 298556% 158 L5424 above) the
et hyl eni ¢ unsatRfCRLE® il ﬁubhécaﬂi@@ktqmynﬁ@qmymb@e renoved by
sel ecti ve hydr ajepatrsdrits bhbe adtbvin @8, cddsd SoabSeofessibhl & heasel ectively

remve the et Nkl CoulSabur Al ARskBaSOMEARIE M hi3ha! EdAG LAC et hyl eni c
unsaturation i naélét her a_.err?I |\r}iﬁ 3 i'scl osed for exa]gn;P I'n EP 05401009,
0653453 and 20 B63334Y- e iTRA® 80?1 aengtomt?Flfh 9enat ) pol y(i soprene)
bl ocks) may varseseRréh masi dene jimtosreduting prr@%llqwlﬁwlﬁwéorange fromO to
75% nol , pref erh’ﬁalvy Retal s2 068 rAdgraddyidt agredskyy) usbofdrgper sant additives
have 25 little gteri ous effect on heavy netal bearing corrosion and seal
el astonmers conpared to PI BMALA am nes and, nore inportantly, have

di spersafly | ar gel yS¥efigpBAde fi-Brrageet Geet ad8aTouReF RAYRI ke

succi ni m des. Pednhed nfifectsvepsssingthe rresehosvf 30entbased| ar wei ght di

bl ock copol ynergcbegendd.cel | ar structures in base oil which dissociate
above certain tenp atude JRresent t_lnvent Lo R %frerabl y provides a

| ubricating oil rée%cﬁ R Eo e‘rﬁ)rl SFRG™H a)'6F ahbunt 35 (nmore than 50w) of
a lubricating PxeEiged aaAubaieAtioe ah%gnLﬂﬁmPPISé§é°fi HRRPEDFHRY préferably from
0.1 to 20%wW, block copolymer of poly(monovinyl aromatic hydrocarbon)

and poly(conjugated diene) as a dispersant additive, the
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(active matter), of the di- block copolyner according to the pr, fz

i nvention, the percentages by wei ght being based on the taotal \@S qg;‘ t he
conposi t i orW08UAIupr i cant fornul ation may be produced by CHERROT%H of an
addi tive package to the lubricating oil”> A minor anobunt of viscosity

nodi fier may be included if the final lubricant fornulation is to be a

mul ti grade ver sfai? SFrBlakn &CRAYY RO GRIPHS LI PPV EPI¥kEYe used 10 in the
fornmul ati on depmrmimtdn hyvrckenabnappl itbat hoigculal creighn ragdeude
spark-ignition @angheCanps &sppi.oni gnition internal conbustion engines,

i ncl udi ng autonobi | e _and truck _engi nes, .nmarine.and railroad di esel engines,
gas engi ges, stati o%§?$eﬁm%(r‘ Eﬁﬁgﬂfcgﬁarl%eﬁg&?bfﬂégse. °Fh&™% ubri cant °
fornul ati én i s phleridedovmnvieeromatiar inwdrofarhon ot frainc &hepewrids cat i ons as
Xl assified iEn _tél,moldS-bysﬁodor.iApms@it;&eg@&aﬁggrr&nb Mm_eﬁom@ligfi) etydof
ut onoti ve Engi neers. rica titfut an
Aneri can Soci gtar oar%lffg@f@l:)nocagnﬁ%ln)l\/ﬂ%éﬁ%g?% ?‘%@?ﬁg.i%%goggh%t&ﬁgﬁ can
Aut onmobi | e Nanugldcotouﬁéiisz%sog&i ation (AAMA) and Japan Aut orobil e
Manuf act urers Associratbefidgneo tHAMEcondi aspertobfathes atresantcal | ed t he
| nt er nat H@nal LubrdntaBh g{ér}gt apdardiisRbl anmaid AppEPwah Committee (I1LSAQ),

jointly devel op m ni num performapce st anggr s for._gasolinefuell ed passenger

car engine oi | SSOMRPSEGFOPS T BRGFHYE G CcPARS FPRAHYWHs C4re set by the

Associ ati on desp@onigongeinty srenebipedydrdead®nl’ And ardli(FenusBEAY i n

cons ]chI tation vm'( ai%eﬂé)eale&mee_ahngpmn?t beey thorfdetinpl elrsmAddE t i ve g
nuf acturers a sockation. [ e_l. tries Europeens des

Lubri fant.s. (AT S ooRagrics PPngL et harad, S ndio iRl b B

cl assificddtion 53sitereingmdy thpfrange 199 8% & £8i W41 -Equi prrent

Manuf act urers ( OEMs)Priedeealilei thewpliymeoosienylerkonagizce requi renment s t hat

mist be Met by nydkdeaMivn 2R3, QO RFR564PGE)ERIOLH9668,- &k | ubri cant

fornul ations used for, fifst .e..factor fai4) - i.itabl e | ubricating base
o 15 are nat ur aFnaR dafafo ¢ & niiett ErPErEEy SB¥ ol BendlEn
| ubri cating oi I%rqm?é:llﬁdﬁy%‘?ﬂcﬁﬁ¥°ﬁhtp‘#éfdéPﬁb‘l‘@tﬁdl 1enqicR2h%C d&sEBr oil .

M neral @d s coups irsagehef [3ulrkcca%ihg oil fractions derived from crude
oils, e.g. of the naphtbeniy OknRas&iddntbget ¥PD10(mdHN UL ES thereof, coal
or shale, which fr@%ﬁt.l OH)?dr%@é %0 Ea.ve %%en fu@l ect ed tg. certain treatments
such as cl ayaci & B FeMFHRFAP bgdh o oR°TY ESPRENDS, 25gRe ket i c

| ubri cating oi | BydynpsaghensAneliécrrl yatpRefsens) By dpredr KeR’IyRery. deri ved
from pol yal phaokefdth9eakt | S03R v, Sesk s [paekevaily Baevddredoal kyd ene oxi de

pol ymer s A5 ands g8} /.S modf1iyfd c8E Lok WREDn LI, Bkk- oskipge Ui cating of I's
are preferably crankcase |UbI’,IC§t%€¥nOI.| Eo mul ati ons for spark-ignition

and conpr essi onf §HIT6R BIRFVABY FHE FEE- WEBRYRSIFF R 1Xori cant s,

net al - wor ki ng f heg dg anepAPENERE CPRHFSRPYENGN arPs. 20 Preferably the

| ubri‘cati ng basry@idcagbeponickel féhaiseoipothd ipresemtc davwehtifod 0 t he present
invention is a m I jcati ol I i f .man _ubri cating
oils, such as tg%é‘gf%o %{/ﬂeﬁe%ggl %od#ﬁgﬁfggé%ékgﬁgn%f% gi}'?éc)%] Shel | G oup
of Conpami®s un8¥Pstiidtsd HYeTegRat YHRG PERFSY2 ISPt nad ¥&ti c hydrocarbon
base oils sol d bybsteiinéed comydannaghidialtene . RByalalBut cdndSladkbxyGr oup of

Conpani es under sfhe: i4@ehg HahoRyp XMy Competsel Bk k) -tollBecyiisgmosi ty of the
| ubricating base_oils grfse\%tlysg in %I]__eo Gonpgsi t |a§<r31nsls accl,%gad}ln o0 t he
present inventi 8h Ty PVSF S W hi i te T anGes maRd TS genralty from 3 to
35 mR/s at Z00ef aill abraldeeiyngulstitenpesreyd drdedekor difng to the present
i nventi omssray cppésadt,Vahy atihget Besm addict By eandBS skppaferabli héneart, such as:

Preferred conjugated diene monomers for use in



0 5~MAY 2003 WD 001 27956 -11 PCT/ EP99/ 09668 (a) Viscosity indﬁﬁ.ﬁmn&vers
or nodifiers. The viscosity nodifier may be of the solid type
aconcentrate in a natural or synthetic base stock andcan gﬁ Q@fobﬁid as a
subst ance, WO§¥®3F a pol yner, Swhich substantially inpr ovESTER %%y at

| east 5units) the viscosity index (e.g. as determ ned byASTM procedure
D2270) by its inc oratji.on secan e |nco ted i nt,o the final

| ubri cant f or rrul%’ﬁp(?%lp% Hﬁlé)o-t{ﬁ c?fé’é’igfagﬁ& i]oocg‘lgﬁ’r'obseer fes t her eof .
Exanpl es of sucthe/ipyessit yinyghtienr s’—n&ﬁedﬁéltﬁ@&le epniicateshairagspol yers of
adi ene such as ¢&apRAANRg Ofrdauliadh Ee cafbord LRG| ¥y @k sygh a diene with

optionally subs st h I y bl ock
copol yners andl%%gragagggf eir/gaqg)%n% g‘j%%ﬂgﬁg%%e%n?‘o%g%icgﬁengﬁh%%%nt as tosaturate
nost of tRe ol ePHSIYE- &n%etf‘ifra&tl%ﬁ' afbesthe -ot hidiexadigre ofand scosi ty
nodi fier ar eknows-idmethgl-ajrm -oanadimey of these are described inProceedi ngs
of Conference ' Vscq»%texrmfltﬂ%&mpes d Bimedi(s M 1:0BEGRA01 e of | S

Essl i ngen, Ger na is a nown 1n the artthat vi scosMy

nodi fiers can b‘té%/tflhDgFl B’ﬁ%ﬁeiné:ean‘f?ﬂtrjﬂi’&r 5‘6‘1‘%&1@66%6& §§ﬁ5§ ?E€ g. dispersant
vi scosi tyi ndex Poiy(owepvimdsedmaridhydkocopguny nkieck en@5pbl yeasthacr yl at es)

and/ or antg oxi dgnwg pbuwéwﬁ@atwa&léeel)lbﬁ&cw' S@Qéféﬁke@ﬂ&&él@atl on and they

can al sohave po % [ess ants xed in to give Ieabl products in
cold climates. %{%ﬁc’q&g‘% BsT rse con oﬁnn?l}leg gé)?f“rgecr%l pr ess%r ef;eantl -wear 30

addi tives, suchthgse Pér t@%afr?ﬁf“éla? HosBrlof VRRraidt Al YRFTRSEPRE Ry
di t hi ophosphat eblmckaghlessr dift hredaripanale dolyémommd nyilx bueresicher eof . The

actual _conposi taeoRbrhie) | Rkybsbial ;epRanRA 8 Widd Wary depending upon

final appl catlon nd_h n35 be . on a range of netal ion types
and vari GUs - OPEIRY SO0 RBLE6TSTOREPETI PSY  BEEBE™. T2 al cohol s, i n

whi ch bot h al kyremeatylarmméteges Xy beefsrapdyyl i Sizeorereferred are
zi nc di t hi ophosphereeabi¥ DI Re) 40r 115 gdirgit@ld:hilQphAG phaiepgesér)s B spersant s
i ncl udi ng succi gjni des and Mannish 5 bases, both of various nol ecul ar

wei ghts and ani ne t)g) . 1 ncl udi ng bar at ed, versi_ons, or esters al so of
varying type and noiféEGFEFWei GRE PErErari wpteediem’ e§’§'°81‘s’pfersants such
as pol yol#&¥ i n- shiydtogeneeed succi ni m des, e.g. those described in

GB- A-2231873. 10 (dMohst prepdr@danys, tl—feOEnoﬁd@crfﬁ»llea%mat&le: am nic type such as

"1 RGANOX" (tradg, c'é}p%afﬁée&gé}’e SRk a%f%'sx%s%%mé&é‘m ne) or

phenolic type suc tra
(2, 6-ditertiar ySHXRSPE: 430 RaFHGR %IWF)"’%?hyI )phenol ) (ex. CIBA Speciality
15 Chemical s) or a $ukdbleed oppengzipddedesitare thppercoosateita ati on of

bet ween 5% and bh pPPEL i@)ca%bh dibnls , CROPO WIS Bin1f GopXANgY @, the
et hyl ene/ pr opyl 9&%?’1 gg copqlsgg}eérfé BQ(E;‘% b\%gdlenl CééeOQh@DQbéi ers for fuel

econony) either CONt alrning, or netal free
esters and ani nggef %eéyﬁ%?bigéﬁﬁ‘é %%u?‘%@%@r éBF .ugsgy)ioneRal cont ai ni ng

det ergent s suchpeeseptehates;ioaubplrorst ef, tissild dywates andnzgryhenat es, or

m xtures thereofvaiabbi®fc ich detergents may be 25 either neutral or
over base such over nase ents bei arbonat es.. hydroxi des or
m Xt ur esd%Qner eof . The r?e?a?s arg Srf ?&ag?yck ICPreserit

nesi um or
manganese) alt hB’E@ﬁ?“&PRaHY r?@tlal(étw)abl%?ﬂ?ﬁ Gﬁiio'%hep@t g’%QFIEFm coul d al so be
used. 30 (h) Commfesmsspw@dmﬁsanpxpfpeagbbwtaﬁlehbe wlldeklsat ed or benzyl at ed
triazole type. nghf_)f.)l; p%ngiggg\rrengf) Ly gsent invention may al so be

used in fuels. Accor Pr esent invention further provides a fuel

conposi tion conb?‘?%‘ieﬁ‘ﬁ/ <) aad f PRS-t han 50w) of a base fuel and
a 0 5~ MAY 2003 V@r@(ﬁbﬁm PEeg| £d99/i80668ne)13s hydrogenated.

With the term '"predominantly" in relation to block



m nor anount (less than 50w)) preferably fromO0.001 to 2~w, rm[TE prﬁfﬁﬁsabl y
from0.001 to O S~w and especially from0.002 to 0.2w (active ¥ )t f a

di - bl ock cqpglvier, according to the present invention, tBereppRbEENtages by
wei ght bei ng BELE¥ on the total wei ght of -t he conposition. Suitable base

fuel s include gasoline and diesel fuel. These base fuels may conprise

m xtures of satyral danOl@ficnt e 2 AHOBRE | & MLAROF afde0sa ARk Ry 10
contain a range of sul phur |evels

e. in the range 0. D01 t?ﬂj’g | ~w. They
can be derived TFEWEY %‘T?j‘}?tUFuW%%?s‘&&Pﬁ&mWﬁet( TAYIRFodBCed aromatic
hydr ocar bon m xtrires 20% heyr nelibit cat ainpthenl honoyiagkecbrayde ocar bon
L egdst oclgs, hy_?_lﬁﬁ&}[o%ﬁkﬁ@h m%&lbfaltegumg‘ raaﬁ\'éi:?ﬁﬁs@[reﬁ@ Pqixélfﬁiral;ﬂqg ha rff or ned

ydr ocar b@ns. e fuyel conpositions acc 1.0 e present invention may
cont ai n vgri oustl%tlr?gr L%d”aeljtg?’\%ésoﬁnu V\_/%oi ?15 he e‘a”r??fgguoc aag?:gi)atﬁﬁti - knock
addi tives, suchdifne BaEoRIPSanEstaden2oaRE ey 168RPNMdSPS agdynet hyl
cycl opent adi enyhpresegarese weighat bonyl or orthoazi dophenyl. (b) Co-antiknock
additives, such as o} n : r . omrercial ly
avai l able as " I\lALCO%? %r?‘éﬁ%@k&%@ﬁ%@%@%ﬁ %"I&\]la?gé;;%%T%?%%c 5 (trade
mar k) 2683 (ex.BBEskdcapbtihat thg saEdpProck BHmenty Besivsd Bore or EP435
(ex. RE Speci al céonyjugaeed cllenp, mamainekd 360a Knixfe3@5ef T3808) M@l or T327

(ex. Baker Petrglife@hp1{ Bwd\Nbbnd QtAg a8g8 nbonohled A% LPOSE 16@Mer cial |y
& woebad o A L I o6s, or

30 avail abl e asb" TEGOﬁ I\% (trade. mar K 5§51,h Q 259 .

MR2057 (ex. Dow EoFiteRg) ot “RACDORIPAPIF htfe TEFRTTEE "RATHE ‘Poul enc)) and
"W TCO' (trade RiffieraBAG IPFP5S5yroxsae3ght(ex. Wtco). 35 (e) lgnition
inprovers (e. g. 2-ethylitedatdt Bbupbimy ageftd MY bE00SD abhl Icl@e25 30 35

WO 00/ 27986 - 14, ST/ -BRAGHNRORE8 S YS! gyl nitrate, di-tertiary-butyl
per oxi de and those discl gsedg n US- -420@190 ft Col ur’g;tﬂz |ine 27 to Col umm
( CafPYP

3, line 21) Anti-rustEBeRE I 8U4taR far™ e Snt 94285 hei n Cheni e,
Mannhei m) Ger mafAgntein' Roomgoro, 8orpyrfleyabdly i ¢ tol éohmreepreferadflya succinic
acid derivativez, thersuceunitionsl dyteigsvat i ve having on at |east one of its

al pha carbon at ons %rggﬁ%%g%légg%gr oIy bﬁﬂgﬁtéég}gl‘?ﬂe?é [Pelat-1q Yo rocar bon

group cont aini ng from on atons (e the pentaerythritol
5

di ester of® pol yPeOHFYFERRsuBEE] PH%&‘YgﬁEE??ﬁ?déE’gw(j(sé’Pr%%)dor ants . (h)
Anti -wear addit b¥esks.

Block copolymers and selectively hydrogenated block
copolymers comprising at least one
poly (monovinylaromatic hydrocarbon) block and at least
25 one poly(conjugated diene) block, are well known in the
art and available commercially.
The block copolymers can be made by anionic
| polymerisation with an alkali metal initiator such as
sec-butyllithium as disclosed for instance in U.S.
30 4,764,572, U.S8. 3,231,635, U.s. 3,700,633, and U.S.
5,194,530.
The poly(conjugated diene) block(s) of the block
copolymer may be selectively hydrogenated, typically a
residual ethylenic unsaturation of at most 20%, more
35 preferably at most 5%, and most preferably at most 2% of
its original unsaturation content prior to



phenylenedi am nes such as N, N -di sec-butyl - p-phenyl enedi am ne). (]
deactivators. (k) Lubricity agents) such as those comrercially avail abl e as
EC831, " PARMDYMRTS6trade nark) 631 or 65S (ex. Paranins) '%FT’E'%@‘W@O\I"
(trade mark) 6010 (ex. Shell Additives rfternational Lini ted). (1) Carrier
fluids such as a polyether e.g. a Cz-C s alkyl-substituted propyl ene

gl ycol ("SAP 94vyyrogematiogy "Wﬁra?¥¥a&é‘enﬁ¥‘k9k 158881 ¥TeESs Bk are
comerci al |y avaiskabire theosommidies of o nparuréingftd hbe Rixyadntboh cdveShel | G oup

of Conpani es, aSg@ég@i@#&gﬁ%@t@g‘gﬁé?m}%r_gée %EKEE\%V tbger %g)aected

pol yi sobut yl ene havi ng ) _particular %83 car bon
atonms, or a pol PRLBREDISH ASHEAGIESEd Vit dbSi FteRt ReesHe A nédtange 2 x 106
to 2 x 10-%5 ne/ $he2hydrdd@neeitn stfokbsse dudyngra danddrcogehateed mdyt goner

containing 18 t @e80.£AI0BuRAlINE: datiyed Ji ol tedcadsisipre al phaol efinic
nonomer cont ai ni ng from8 t 2003 00/ 27956

E%B c%rgon atons. . 0.5 MAY

15 PCT/ EP99/ 0§8BESTHE FAGFICAT RYCBPTSITdCR it ESnBERIFI6net of t he
present inventi Gichagatirdystepad dansy N¥iklkelg peklelimelhbeksusdpas yner of the
present inventi @latoman lawlr teatliing, basrurlid teandiasenf wetal Conveniently, an

addi tive goncentiale 5 J sl eRdSA M LD IR LUBLIGAY B9 gasg.oi | or base

fuel. Such a concen gene y conprises an inert carrier_fluid and one
or nore additives P BonfBRtRANEGTE PaY AR fhseepF Sieive PIRAYFt i on al so
provi des an addianBvehegncdehe dtlockenpay Sengedactively bydrdgenatddli d and from
10 10h§ o 80w E?-%E' &teﬁmtﬂe%r 1nqi.§.heﬁgéﬁ@!ﬂﬁtbsg@@p.l yggrsé\p%qeglhngt t? f he
presenht inventia e_.percenf ages wei ei ed on the tota

wei ght' of the coa%(t:“e'ﬁt r'z eeF%E&%e%‘:egn%?t‘frnagcﬁfnch? B:l%é’r g??%qf ds include 15

hydr ocar bbhs an@oRPXYIR%ESs MY PRy dieHeHeEB oS SRl eat B beregenatéemer s, such as
met hanol , et hanan) apadpiaml it 2t0syepdesiolieoto nedlleylk iteryt robyd et her. For
exanpl e, the carheryftnd -"BYs 620188 ATRLbfe héflqr(zsg%ﬁili)&‘ 13gb¥ent such as

t ol uene, xylene, m xtures .thereof or, K m xtur es of t ol uene or Xxylene with
an al cohol . Al t éPfafFEISPICt REPRRTFAF &P 11U AR BE AP MiTePdl base oil or

m xture of mi nerddischased dokrsexampdie 48 ERMPSE0809 d 4sp3dBHirnd conpani es of the
Royal Dutgt/ Sheldss&asup of Conpani es under the designations "HVI", e.g.

"HVI 60" base oil, o ; ti WQﬂP% b i g d by menber
conpani es of tnz}l%): %ngi#?%/ (SS%A;%I}EG%QU 8000 §§?ygi§r B rgé?desi gnation

oup_of . ani es un
"XHVI" (trade k(s) B3 ¥ary Hhep ‘ﬁf"?ﬁ -1i"mttn‘;:‘) S 01BN iMi ti ng
exanpl es of sui ttdsl sangklifrionel condoft med i e¥efpralflindl tol24%dedl| ubri cati ng
oi | conpositions areadfdtageBRONENisuch NRESABSREE Aldaki hes eakkh sul phonat e
detergent 3:83. 4--1 1= - | i r enat t ngl .21 1------- Al kal i ne
earth sal ??:yl at elléé 3?%%%tteg§%§%2etfg§ggl%?gﬁiagﬁ Ir%‘%gc%%%r i ght
di sper sant - 5. 58.95¥0%4°™5 Anfofirdp|FegFFreTfeicgRpared to PIBMALA amines
di sp2rsant 6. 02. G&nd, - néx ) RrprarantZ2TPoade -dispesaky/ Seconldary
ZDTPO. 41. 00. 90. EhadBefdiieot Adid:uhdaséay 120e80- Fide- Phenolic
antioxi dant0.71.2----:---Base al anceha anc ncebal ancebal ance
D e o La SRR B REERR o pRE e e e

30 molecular weight di block copolymers form micellar

(1) Anti-oxidants (e. g. phenolics such as 2,6-di-tertbutyl phenol ,993@{}903

structures in base oil which dissociate above certain
temperatures.
The present invention preferably provides a
lubricating ocil composition comprising a major amount
35 (more than 50%w) of a lubricating base oil and a minor
amount (less than 50%w), preferably from 0.1 to 20%w,



OO0 a NJ Non-limting exanples of suitable additive concentrates for

bl ending lubricating oil conpositions are: G| conponent ~ 05 MAY Zﬂlﬁ
massABCDEFAI kal i ne earth sul phonate detergent29.923.8-------- Al kal i ne eart
phenat e det wv@ent86¢47. 7-------- Al kal i ne earth salicyl at e PCT/EP99/09668

det ergent - - 32. 426. 621. 650. 2H gh nol ecul a# wei ght
di spersant - - 38. S56. 353. 268. 9- Low nol ecul ar wei ght
di spersant 47. 214sPeeiallyviIrdRr 0 nirgo ZDFR3(&etivd. RatBGerdSeodntas ydi-

ZDT_PB- _17- 06. 37. %Zoglg 9&5@1 %ragct:é%:ﬁi@nEo Elf"e %@egéng 1rP\}é?x@§?J)hC the
antioxidant5.58.4------"-- %\X/ bal ancebal ancebal %cebal ancebal ar%cebal ance

V-onboOao 8fEINEFED We’cﬁho’c REY"S 0835 A0 BoF yglaht
PCTI EP99/ 09668 The semptsisimbre assessed first for carbon bl ack (CB)

di spersancy as sol utAoNgodikahyPEoAmPaseosit @K vt pRoduced biyvedd®dilar (a. m),
since this was f«%l é tgdé)eulvleksfé/)ﬁge QI vghé hfué}%%g %x ﬂl e ghance of

denonstrating 5 a di spersancy ssence FSHowed a
si gni ficant di spEPYRARCSE [MiBEoakhey |“Wdf1§éﬁrtw B@aﬁﬁ?%‘ldfd \?oift Bhe he | owest
total nol ecul ar Adrafhiubripaear eskdd atibakesn tddecarmdrt ilgraak di sper sion,

see figures 2 and, 3:,10 Ral ‘é?ﬁéméﬁ aﬁounw@f Fé%aqb@w MRS a] mle igsised to a

hi gher m)l ecul ar, vvelght t han P chal n, an essentrally constant

HPI P nol . 1%ei ght® ER yf%lr“%‘l%aﬁh?noqeé’t%‘%aﬁ’&ytqfe BF?TB?R%I%F‘ZBQEO MV in Type

A base stocks wabiobseadachnée | spdrk-nroghétivrarandergpresiPg-was 15 shifted

1; r&md8l-:1 to g- iﬁnﬁﬁiéﬁr\lr{t@?gpl@on@ustlﬁﬂreﬁﬁ@?e'ép' Eadmeldd nigh thetrange 4 to
alton. Sincg ansition..in io rom pondi.spersant to

di spersant for @xggﬂﬁg j':'vet%r okr%c n'b?’%g%r%bn l}lélteeg}lglgagr r%ag %lre e|rlcal chai n

| ength of PS 20 el“@ﬁﬁ??ed?ast ﬁPglﬂﬁ/ sﬁ’f@(jé@’f‘a@’ 'ROMEE | %’?9‘6{%5' aBfdsor pti on

process where therhilsespti on energy per nonomer unit i s weak but

mul ti - poi nt attachmemeqm&e&wwaie:maeabm@menaéaa&hm&e& has occurred

ie a typical 'honopoly tion e, conpl ete

r heogr am 25 shoﬁrfr?ﬁﬁt n%?ar?%f’ 7% sﬁﬁgbgbﬁfl&nﬁeé?. onaﬁﬁ’%lggr‘(fh er as a
di spersant than HERalBley @ dripaet Lumeraepyereninbesvesn\tdie Socfety MAY 2003
WO 00/ 27956 PCT/EPRQ1otiG6R EngdlheddsgUSRER, DirsgfrdraanPatrialdan of di bl ock

copol ynergg 0. 5xn\y&que(p&xs5a§&%aeﬁe§ﬁsg9&let %9@@&&)@5&@@' c (t)

Et )égteggcblsogg g/gdatgﬁllals (ASQ'I% Also t e gmecglpc%n Autorﬁobll Wt NS (5. 5at)

Manufacturers Association (AAMA) and Japan Automobile
Manufacturers Association Inc. (JAMA), via an
organisation called the International Lubricant

25 Standardisation and Approval Committee (ILSAC), jointly
develop minimum performance standards for gasoline-
fuelled passenger car engine oils.

In Europe, engine oil classifications are set by

the Association des Constructeurs Europeens de

30 l'Automobile (ACEA) in consultation with the Technical
Committee of Petroleum Additive Manufacturers (ATC) and
Association Technigque de 1l’'Industries Europeens des
Lubrifants (ATIEL). Besides these internationally
recognised oil classification systems, many, if not all,

35 Original Equipment Manufacturers (OEMs) have their own
in-house performance requirements that must be met by



~1bi,10" y~ 5 0 xsA xsASO e %5A 501F %5A 501 D eaoo Ps aeoo Rn %SA 501G
meo vs ~eao vla a~ $ N v c styrene bl ock M | NCREASI NG STYRENE {BMAY 29030w
viscosity corresponds to high dispersancy Figure 3 Viscosity vs shear rate,
0.5~ wt trewb0027956. 5cst HVI Type A dunbell, 100C, 4.76 EBST/EPI09468| 1 Vis
sonpl es viscosity vs shev rde. 0.5%u t#éd In 5 5CSt HVI NS dUnb611, 100C,
4.76%CBle 12 10 0r 86 42 01 ~ns Bvwc | ° SV50:~~8~ | SV40: (- 48000)
| -'- XSA 501F(B#4gQraht formM8AiB04 Gifek7380) firdd Ailel0fadd®r¥P00 Sheer
rd~~-1 Exanpl e gimas al so assessed in t he rmre arorratic Type B base oil to
see if simlar base 0|I senéé;ﬁ? g 1 Y 2 03 WO 00l 27956
PCT/ EP99/ 09668 - 21 SUdiapet sAREyCH +‘?%P°r?€ﬁc8l %sarﬁof%&“? ' BYRRTT
persisted for t¢n sypshehee lubrisatire fodsd to be the case, see figure 4.

Figure 4 5 Natural lubricating oils include animal and
vegetable oils, such as castor oil. Mineral oils
comprise the lubricating oil fractions derived from
crude oils, e.g. of the naphthenic or paraffinic types
or mixtures thereof, coal or shale, which fractions may

10 have been subjected to certain treatments such as clay-
acid, solvent or hydrogenation treatments. Synthetic
lubricating oils include synthetic polymers of
hydrocarbons, e.g. derived from peolyalphaoclefins,
isomerised slack wax, modified alkylene oxide polymers

15 and esters, which are known in the art. These
lubricating oils are preferably crankcase lubricating
0il formulations for spark-ignition and compression-
ignition engines, but include also hydraulic lubricants,
metal-working fluids and automatic transmission fluids.

20 Preferably the lubricating base oil component of
the compositions according to the present invention is a
mineral lubricating oil or a mixture of mineral
lubricating oils, such as those sold by member companies
of the Royal Dutch/Shell Group of Companies under the

25 designations “HVI”, or the synthetic hydrocarbon base
oils sold by member companies of the Royal Dutch/Shell
Group of Companies under the designation “XHVI” (trade
mark) .

The viscosity of the lubricating base oils present

30 in the compositions according to the present invention
may vary within wide ranges, and is generally from 3 to
35 mm’/s at 100°C.

The lubricating oil compositions according to the
present invention may contain various other additives

35 known in the art, such as:
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known in the art, and many of these are described in
Proceedings of Conference “Viscosity and flow

20 properties of multigrade engine oils”, Esslingen,
Germany, December 1977. It is also known in the art
that viscosity modifiers can be functionalised to
incorporate dispersancy (e.g. dispersant viscosity
index improvers based on block copolymers, or

25 polymethacrylates) and/or antioxidant functionality
as well as viscosity modification and they can also
have pour point depressants mixed in to give
handleable products in cold climates.

(b) Ashless or ash-~containing extreme pressure/anti-wear

30 additives, such as, for example, those of the metal
containing dithiophosphate or ashless
dithiocarbamate type, and mixtures thereocf. The
actual composition of the individual components will
vary depending upon final application and hence can

35 be based on a range of metal ion types and various
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detergents being carbonates, hydroxides or mixtures
thereof. The metals are preferably calcium,
magnesium or manganese, although alkali metals such
as sodium or potassium could also be used.

30 (h) Copper passivators, preferably of the alkylated or
benzylated triazole type.

The di-block copolymer of the present invention may
also be used in fuels. Accordingly, the present
invention further provides a fuel composition comprising

35 a major amount {(more than 50%w) of a base fuel and a
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met hy| pent adi en ny u e exadi ene; an
4,5-di ethyl -1, BF%C% gl gné ﬁﬁeﬁ% %‘é’“éra,&ttl éBI‘I tat | ng oil

conposi tiln acc%?'%ﬁlﬂﬁlFélla)thfPr@Pél drpepgbansher ei n t he pol y(nonovi nyl
aromati ¢ hydr ocar borrhei Sugblytaippkentons/ .acAok@biig cat thg pidsem®Nposi ti on

according to anynneebal BBy IdnR a®n VoS R Bbﬁep%a(ﬁ@%yga;o%ﬂ ghene) is
hydr ogenat ed p%ﬁll so%rene 8. A dispersant for a lubricating oil

conposition conprl sSi %1? Hi'ock copol yner of &5(% (rmonovi nyl aromatic
hydr ocar bon) anba)hyépége]ﬁ%‘?‘éﬁ aseiyivesonjsught as Fopperdsi A pol y
(nmonovi nydo ar onat | ethydreasydiedys sach ks mekegl| arclweeghidienyge 8000 30, 000,

wherein the poly (mﬂaé(hé‘é/é &&%@@Bbﬁybw QEeﬁQQA)aotpﬁeHyﬂr ogenat ed poly
(conjugated di ne) nol ecul ar wel %@hératlo is from3:2 to 10:1. 9. The

di sper sant accoﬁbgj g -eBtEfRah 8 s FHED (RS HSBERYLRTHIGNTer cont ai ns t he
poly (nmonovi nyl gar mhkermcymaabomosmcammfmm&r avel pddler ange 8, 400 -

25, 000. 10. An addl\‘%xgopagg&%%g Ly p %dé%b&a(‘éx cmgg;tl % gemprising a

di sper sanf, in accor dan e Wt er o |'arm 8 AL! . Au. A3y. A9(
CA@ . AL 2°A9R. A . A (FARAS ARRTAY; &?3 Aée’%ABé}ierAﬁe%ﬁ’lA i&e EXEATIE A AN % XA5

C X X(X #. #.x: EXP159M, EXP175 EP409 or EP435 (ex. RE Speciality
Chemicals), and T9360-K, T9305, T9308, T9311 or T327
(ex. Baker Petrolite).
(d) Anti-foaming agents, such as those commercially

30 available as “TEGOPREN” (trade mark) 5851, Q 25907,
MR1027, MR2068 or MR2057 (ex. Dow Corning),
“RHODORSIL” (trade mark) (ex. Rhone Poulenc), and
"WITCO” (trade mark) SAG TP325 or SAG327 (ex.
Witco).

35 (¢) Ignition improvers (e.g. 2-ethylhexyl nitrate,
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1ve
likely to give the best p0551ble chance of demonstrating
5 a dispersancy lift. 1In essence only Example 7 showed a
significant dispersancy lift and in fact the Example 1,
with the lowest total molecular weight, appeared to
thicken the carbon black dispersion, see figures 2 and
3.

10 For examples 5-7 the PS chain was synthesised to a
higher molecular weight than the HPIP chain, for an
essentially constant HPIP mol. weight. Only a slight
dispersancy performance at 8400 MW in Type A base stocks
was observed until the molecular weight of PS was

15 shifted from 8.4 to 17.5K dalton (Example 7) -~ for the
HPIP held in the range 4 to 5 K dalton.

Since the transition in behaviour from non-
dispersant to dispersant for Example 5 through to 7
demonstrates clearly a critical chain length of PS

20 required, this may suggest a ’'statistical’ adsorption
process where the adsorption energy per monomer unit is
weak but multi-point attachment ensures no desorption
once attachment has occurred ie a typical 'homopolymer’
adsorption process. In figure 2 the complete rheogram

25 shows that Example 7 is probably directionally stronger
as a dispersant than Example 8 at the same active matter
level.
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"low viscosity corresponds to high dispersancy

5 Figure 3
Viscosity vs shear rate, 0.5% wt treat, in 5.5cst HVI
Type A dumbell, 100°C, 4.76% CB

Mini-Shell Vis samples viscosily vs shecr rcte. 0.5% wt tred in
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Example 7 was also assessed in the more aromatic Type B
10 base 0il to see if similar base o0il sensitivity to
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5 Dispersancy comparison in various oilbases: Example 7 vs
Example 8 @ 0.5% wt active matter treat, 4.76% CB, 100°C

Dispersancy compxarison (f) baseoll: XSA 501G vs SV60 @ 0.5% wt
octive matter trect, 4.76% CB, 100C
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A
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3 T : —% $V50 (AL 5.6cs1)
2]
'y
0
0.1 1 10 100 1000
Shear rale s-1

When assessed in a fully formulated oil screener,
it performed perfectly well when compared to
conventional succinimide dispersants. Further, while

10 conventional succinimide dispersants have acceptable
soot dispersancy in low polar base stocks, such as Type

| A and synthetic base stock - it has been found that the

copolymers of the invention have significant treat rate
advantages combined with non-engine performance bonuses.

15 Comparative data are shown in figure 5 ranking
Example 7 against succinimide and post-treated
succinimide dispersants, where it is seen that at 0.5%
a.m. of Example 7, a dispersancy response is seen which
is equivalent to 2.0% active matter of Reference 2 (a

20 high nitrogen content succinimide dispersant) in a
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Dispersancy comparison: Example 7 (0.5-2.0% a.m.) vs

various reference dispersants {(2.0% a.m.) VII containing

D1, Type B Screener, 4.76% CB, 100°C

Disparsaoncy Comparison: XSA 501G (f) active maiter vs 2% am
SAP 285 & XSA 232V rderences In 13mmal Ac, SV250, AL-BS
Screener, 4.76% CB,100C

% 2% cm SAP 265
(TBR4570P5)

05% an XSA 5016 i 0 0.5% am XSA 501G |

. |

) YT 2% anXSA 2%V |

(SPL7318/4) :
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T 1% amXSAS01G

1

:

2% anXSA 801G T 2% am XSA 5016

" 2% am XSA 448M3 |

010 1.00 10.00 100 00 1000.00
Shecr rate s-1

D1 = detergent inhibitor

As an example of a fully blended product, it was
found possible to blend a 15W40 fully formulated oil
containing a shear stable VII with 1% active matter of
Example 7 and 6% polybutenyl succinimide (molecular
weight range of polybutene 1500-2500) and other D1
components with no viscometric problems.

It has been demonstrated in principle that is
possible to obtain carbon black soot dispersancy from
low molecular weight analogues of diblock copolymers.
It has been surprisingly demonstrated that a critical
chain length of poly(monovinyl aromatic hydrocarbon) is
required to achieve adsorption/stability and that
dispersancy is surprisingly not compromised by overly
compact micelle formation.

The isoprene/sﬁyrene diblocks dispersants show
significantly lower corrosion activity (Table 1) than
succinimide dispersants in the Cummins L10 bench
corrosion test.
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The reader's attention is directed to all
5 papers and documents which are filed concurrently with
or previous to this specification in connection with
this application and which are open to public inspection
with this specification, and the contents of all such
papers and documents are incorporated herein by
10 reference.
All of the features disclosed in this specification
(including any accompanying claims, abstract and
! drawings), and/or all of the steps of any method or
process so disclosed, may be combined in any
15 combination, except combinations where at least some of
such features and/or steps are mutually exclusive.
Each feature disclosed in this specification
(including any accompanying claims, abstract and
. drawings), may be replaced by alternative features
20 serving the same, equivalent or similar purpose, unless
expressly stated otherwise. Thus, unless expressly
stated otherwise, each feature disclosed is one example
only of a generic series of equivalent or similar
features.
25 The invention is not restricted to the details of
the foregoing embodiment(s). The invention extends to
) any novel one, or any novel combination, of the features
disclosed in this specification {(including any
accompanying claims, abstract and drawings), or to any
30 novel one, or any novel combination, of the steps of any
method or process so disclosed.
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SUBSTITUTE SHEET (RULE 26)
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copolymer of poly (monovinyl aromatic hydrocarbon) and hydrogenated poly

&z

(conjugated diene) containing poly (monovinyl aromatic hydrocarbon) in the molecular
weight range 8000 - 30,000, wherein the poly (monovinyl aromatic hydrocarbon) to

hydrogenated poly (conjugated diene) molecular weight ratio is from 3:2 to 10:1.

2. A use according to claim 1, wherein the di-block copolymer contains the poly

(monovinyl aromatic hydrocarbon) in a molecular weight range 8,400 - 25,000.

3. A lubricating oil composition comprising a di-block copolymer of poly
(monovinyl aromatic hydrocarbon) and hydrogenated poly (conjugated diene) as a
dispersant additive, the di-block copolymer containing poly (monovinyl aromatic
hydrocarbon) in the molecular weight range 8000 - 30,000, and wherein the poly
(monovinyl aromatic hydrocarbon) to hydrogenated poly (conjugated diene) molecular

weight ratio is in the range from 3:2 to 10:1.

4. A lubricating oil composition according to claim 3, wherein the monovinyl
aromatic hydrocarbon used in preparing the poly (monovinyl aromatic hydrocarbon)

block is selected from styrene, alkyl-substituted styrene and alkoxy substituted styrene.

5. A lubricating oil composition according to either claim 3 or claim 4, wherein
conjugated dienes used in preparing the poly(conjugated diene) block are selected from
conjugated dienes containing from 4 to 24 carbon atoms such as 1,3-butadiene; isoprene;
piperylene; methylpentadiene; 2-phenyl-1,3-butadiene; 3,4-dimethyl-1,3-hexadiene; and
4,5-diethyl-1,3-octadiene.
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(conjugated diene) molecular weight ratio is from 3:2 to 10:1.

9. The dispersant according to claim 8 wherein the di-block copolymer contains the

poly (monovinyl aromatic hydrocarbon) in a molecular weight range 8,400 - 25,000.

10. An additive package for a lubricant composition comprising a dispersant in

accordance with either of claim 8 or claim 9.



