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WD 2004/ 087849 PCT/ US2004/ 008787 3233R-01 TITLE
VI SCOSI TY | MPROVER COMPGSI TI ONS PROVI DI NG | MPROVED LOW

wa BNRESRATIJRE CHARACTERI STI CS TO LUBRI CATI NG O BC'BHUS2004/008787

[0001] This application clainms priority from US

Provi sional Application 60/458,666, March 28, 2003.
Fiokdr[3: OF THE | NVENTI ON [ 0002] This invention rel ates

to polymeric conpositions. ﬁ{] particularly, the
invention relates to m xtur ngreIatlverlow
NYILCOSIT YWVBRO EERYCOMP O IITIONS [PRE@V ED 1IN ]MPROVED LOW
cert al PERATACL PR CER G BRYE IS SPTRIaCN

ners are use as VI SCOSI

co
H&”éier sil“lﬂ@rapplmgam@tatqlmgxsoptlgntsszﬁm@?@@NBlmsmnE Apphcatlon
I@M&B@%@@ MRRO3bs Thavi scosity of oils of lubricating

viscosity is generally dependent upon tenperature. As

t he tenperature of [ the viscosity

15 usual |y decrease E ure is

I Red, 'lt}{}?ui’\}e%ﬁ%ﬁ'rébétééstki dl mehi%% ftron[soq\.g@ %ﬁ%cularly,

function of a VISCOSIty | VI sScosi t
ofhe\iNYEREOR yelareﬁd@xmlwr%v‘éﬁ ;eliﬂ%vq ¥ lp@de}@éeq%r é’ﬁtgélﬁtethylene

Oéoﬁdﬁﬁndﬁmeﬂ@‘@gecérfmﬁ lcﬁ@x@&ﬂeﬁ)én@éSaﬁdTQ Vl@ﬂar&ﬁﬁ@é de%klc%polymer
?gsed o? to redu%@t he. ext.ent of 3 r@r ease gf

vi SEEHYYES FRHES f‘%ﬁﬁ%?séiyu‘f‘épr%ers Rerdcagre bt h.

Thus, - a vi scosi BACKGIROVENDAOE THEANSEENTEONCc hange of

v (ﬁ)‘ﬁﬁf' t yTh%f i%ﬁos?f}J ?15 8135 i rﬂl 4t %13@9&5@ gec'r%eﬁ{ﬂly deendent

at ure. arac eri s
amm HIRpeLetre nde tbnetempleraﬁwn@fmtlm oal rofmsreased, the viscosity

C@Jﬂl%ll§t @éﬂreé[§e§c‘aﬁﬂtéé AL terApMbARE KaRY[CAT, the viscosity usually
n@&%atures 05] It is deswablethat he

v‘|“§ Pty |nprover not adversely affect the | ow 25

t @04 at lfll’he ﬁtllnsﬁ@ﬁ; bf ¥ vafcokitg 11|nlpbc5\fdiémisc§ﬁf31 o fis, or viscosity

oA BRI el Pl Bt L BB ok P e Bl o e om-

oferhiyloe iis raabd ngy @ tgdutbeht ewtane ngfethet inrceegse dpeviscassty as the
Aga‘&;%?atﬁfe ﬁ%éﬁ!@r bE #Btn. PegRAE av"ﬁ%g‘&u\yl[ gxqgl%]ver amtehorates the

t1ves rovi de vi scosit proper
acil@nzﬁdxﬁmvmwsmyh@f ait il SdpingrHHuwit @twelgq%srcrtmnp@rature The

nﬂﬁﬁﬂ[tgu&a@é{ﬁéﬂlﬁﬁis' el &@'a%j hlﬁgrc@e\{ sin&0 t@@hhﬁ@fntaﬁﬂg a more
mth "Lubricant .Ad Itlvqﬁzfte Lezi us-H .

(CRIGIAICNL VWO PNE? WALSTGABES PalcameI PUEAS; cat . on No VO
ODO0S276 It fseddsirably that BB0Zscosity srapyesner Advetddlyeaffect the low-

SO e ST IO TR B b, e v
(Y;)COMthprCB'@rSO@@lan@ the Higls smpenatnrel 86B0Y chamtorist{ds)of lubri-
S,%ltm illstls by /té}{'ag&hﬁl% sé Q%%rﬁgs %b(ﬂ%gregtéé Jb%céxﬁ%‘ékorﬁ? ?‘Pﬁ%

t I ng
ut A@j@tlye@ twpprovide viscosity improving propertles are known in

the art. Such products are described in numerous publications including C.V.
Smalheer and R.K. Smith “Lubricant Additives,” Lezius-Hiles Co. (1967).

[0007] International Patent Publication No. WO 02/10276, February 7, 2002,
discloses a mixture comprising A) a copolymer comprising about 70 to 79% by
weight of units derived from ethylene, and having (a) M, of 50,000 up to less
than 130,000 and/or (f) SSI < 18; (b) density (D) of about 845 to about 895
kg/m3; (c) I\_/IW/ Mn less than 3; (d) melting point (Ty,) of about 15°C to about
60°C; and (e) degree of crystallinity > 15%, and B) an amorphous polymer having
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60C, and (e) degree of crystallinity > 15% and B) an
anor phous pol yner having 1 WO 2004/087849

WODDAEBOO4/ 008787 certain M, and crystalli nPCHUS2004/008787

properties. Also, additive concentrates and |ubricat-

i ng conmpositions conprising the conponents maki ng up

the m xture are disclosed. [0008] It is also comon _

t sty iNooid gryaialliriivepropeniies c s eeddifisieceainbgntppsésyand lubricat-
MR dénﬁ%%i@ibh@k%pﬁﬁiﬁg PRI FFhehR hdl@ngd @ Medhiure are disclosed.

Cc trate in ol l, or convenj ence_. o I N uUse an .

hﬁ‘%g ng.qt Iy alsg coEUPeT At Vit5osiEY igrsy gudelnarg hpically poly-
t ineric mmarenils ahieQsip Dé% lrh&le\/fbﬁﬁ_Q)g’ :at an\fffmﬁl_@ﬁrit'b efi oil) fénvenience
con ntrate pe a Al .a SSI e, . Ile retal.n- I n .
ARGl ) B BRI TR PG Hosas GeE o niration
r efaidic| Wisduaitsireddifier gn the poweridatorbepasnipell as Himaeibls, white retain-
hag Peeiof @rﬁ%sftg?s% 8 I otbRERR! dab @%ﬁa@;\{eﬁnﬁm, e.g.,

in-particular, cert .¥ldrogenate tyrene-dier _ e
bPOERA OB pBMpser doveevgr, it has Begrr ehfervasbiprbprtain géseosity modifi-

capoliy pRfticiand &rdin GORRAIEIRES  stFRABRbeRE bIERAcdgdblymers, e.g.,
I eat er .t han about

cqoncent.r at es ﬁ%} oncenf rati ons g f %% ]
SYRRF G RPres Rleck fapolEi® g Sy r SRy RPgipantot be used in
keovematrates it sowsintiationAbreh@®REhare about 6aleweight eit@sthey lead

. ), i].e ] Vi scosities.|ess
?{ﬁ)aﬁ a%rgu %%ﬁﬁ%)c( Xé%é‘ﬁ%ér ga?giedsqépabq'%? Vféuf[SOHbS?f‘ Cess of
SUBA0G yrm s aSt) ewhile ddedlly wigtositiesrtess chaokhomsr )0 mm?/s (cSt)

kKifewRsirald. concentrates of such polyners of inproved
Vi ity are al so known, U S. Patent 5,747,433,
L9003 " Sech

|hydreggpased flegmg/vinyls aragaatic Robdwgsssitei ppwn, and

chonabl;iltuz_ites lZ)ft ﬂloﬁbtp(t}'[tyn%?s RE T iGfpRbv e V?scbyi@jé @@@r@f&qttrlogn. U.S.

ne ronati C 0] o . ,and a Ssel ecl.e
O o &7 4351 GG e o ALt OV disslBtinAponpenfiog ot about
| b abauti 2() p2@eut of adiydyogenhiedhdiendiivhiyi aremdtic ébck copolymer
vV, oy C g e . | - S . .
VIRES R, M D-CRTRR AR B b Qg s
A1ty whiahy eiitbithepdacediviscotiyc¢rmpared 366 coinpatabkesmposi-
Aol wiERSitie bR ddmREQlER addi tive composition

ni a.vin ro-_.matl C/ conj ugat.e I ene polyner

ARG, PPs " erients, By sts BrrpHinFo AL Matshol SymkIs0, Hscloses a
[\G@cilo]sjt%g.iﬁiq)d:’ailirﬂnbvén 5290 , Q(tfﬂip@b’itiéﬁ_ abnt%airﬁﬁg)f danr¥nyl aro-

. | 0sesS.;a VI SCOS| noalrti er I .
R Do Bl B porc RGP R Co o A st sgpotymer
dO0¥her kaYi Rete@0672%,005¢ WDhadaget i, tRebaearyvayd Z008mdiscloses a
CARSLRDoppRits’ 1 \MELERE L e 1 Sy Bl BRAIR e co
divdymer baving7/0oH¥% rexureing vaite derived from behypanes erweight average

| 6leb@llal SvedShiPOUBOPODNL 2530 (HE R &S EARSM /AP ¥ A8ES AL point
12]" Eur opean Patent.

a-olefins and s ene. [0 ]
AhpFaciEizaganEp Wiefsn%é%}aqﬁcéﬁpu‘a? yresenpogacluding. as pour point
adepsasars,| dopol yaasisng eblefimepasiyiremd of a | ubricating

Il and a ol.ypger..of. ethy n oc-olefl .
JPO%2r, BRRbeldrREREb  Fiprrs o 2B TR Ebey . -
closes a lubricating oil composition of a lubricating base oil and a copolymer of
ethylene and an o-olefin of 3 to 20 carbon atoms, having an ethylene content of
40-77% by weight and other characterizing parameters. Pour point depressants

can also be present, such as copolymers of o olefins and styrene.
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40- 77% by wei ght and ot her characterizing paraneters.
Pour point depressants 35 can also be present, such

w@googogmsiymers of a ol efins and styrene. 2 WD PCT/US2004/008787

2004/ 087849 PCT/ US2004/ 008787 [0013] PCT Publication
WO 96/ 17041, June 6, 1966, discloses polyner blends

ni n ol efin copolyners and star branched
p&%g}%b dfublicplgen WidpPOALTAGLL hbungi &c d§i66y disedtees gfolymer
| lbllbﬁdlisﬁ @bhﬁﬂllﬁg : Sefid & |1 él@ &%ﬁ@{a\‘ nﬁ’faﬁcﬁ?ﬁi’t‘f‘ E Smegg nu%eful for
ene- ene po e 0
X B ikRay & cﬁeés%%inﬁw Ts. ' 568 #1etmheopatamer can be
i ﬁhglnne@mowlﬁw depoymbrendief spel ycﬂg?ﬁﬁrss Wwah bbadtyknefsoprene
§ of polynmer in a concentrate can be

tl?&s?
|nclud|ng relatively high |evels of
h[;@W- engﬂléoprgsqm dneentiemprdyiidaska dbpul pirgosymanist ot that high

|t@ﬁﬂ'18@el§ Qf POIHRSSIY 8 CARCRRIE 3af bE S ?fda;e}i 1Mﬁ§8é%lat1vely

?bances t he resent 10 i nven

Y%rﬁsan%%a r@&%ﬁnepﬁtb;oc&n@noéym@@mmm@dmg to
rm:rcéssﬁvmra:@ﬁcémrdt@l brikeiy. f oistdoati, oS mmncgs: thdEpresent

The sent entlo r0VI e
PR r e LR B Rp red reRr fibifth” gnd Tow? temperature
|Reisformanénty lbsicasti foymulatipn. 05 to 1.5 percent by
wei ght of a copol 79 percent
% wei ght of uni tMMAi{%B M%ég B"), having
d0vlof Ehe gueseny inpmtiooopronides M_lub@s@nt hampabition @mprising:

%rtﬁl by llfbébﬁaﬁlgffwsc%@@y t@88(9§5 k94 @%e @?léhft '3)? A Gopolymer
é“Pé%iﬂge ©Bn %parggnt %W@%hrmf2@1§n@eremd frogw ethylenes(“E”),
pmwm%na Niy meng@ooctb 1@0kdoog M@Dmle\émm%mftlasldeﬂs@y (“D”) of

603k e PR A4 B R G [ or dRErRSOE, whespip E and

dontwidHehe CKHTQSSdOIene m)norrer cont ai ning bl ock being

hydr ogenat ed; wlge%% yeight ratio (A : (B) is

20: 80 to 60:40 16 he anentlon al so provides a

@8R B0 0% & éoir’ﬁ?li%nhéy vigiglyi of dblockscdpobymeatomgrising a first

bil Skowhick; cdn?@nskstaovﬁ 1 BRIEAN c&}ioﬂ\@rh&hﬁncpfa stet?gnd block which
abhove-descr.i bed co ol yner (é%} and (B) 1 to

SaPRESES t?yd\‘lﬁé’iegﬁ?mé? ORRE 5o HENGe BIONOBEY- oepe?ewng block being
hypaiggneed( B)lerem&’reewelghhﬁltme(lﬁght(Bl)aé 2o: soAb 60 4(B) is

%@?ﬁﬁet ord: 1f}gent1[091 Jfl?s]o Nr&?v?ﬁl% & cortc'&jﬂrﬂj: t08mpél(§1ng an oil of

IC conp osition c

Sé}r&@ﬁngbvsmntghtmdfl ttméSOaumreemels;c rwdngbﬂ: cbpled yheve-fdycribed
gag(\)}g%é /é%leltéhdfiés) 8% B6 éa%?a[%‘nt ‘By Eﬁ %glf Héﬁlﬁ described block
Goealmer (beiarem tapswplghtc;a? {848) a( tshzms@m 60:40.
[00x7] cat ARg p&ﬁwdb&ﬁ@ﬁ Ralid 'fa@%‘x’e’ﬂd @d’mﬁ&iﬁ&? comPIRIMeS (8920 to
) p[Peré/e!nrt]%yt \Q/g{g fttﬂe a%g\%/ %CSCI‘I reldccaorl])olymer (A) and (B) 40 to 80
percent by weight of the above-described block copolymer (B).
[0018] The present invention also provides a method for lubricating an
internal combustion engine, comprising supplying thereto the above lubricant
composition.

DETAILED DESCRIPTION OF THE INVENTION
[0019] As used herein, the term “hydrocarbon” means a group which is

purely hydrocarbon, that is, a compound of hydrogen and carbon containing no
3
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conposi tion. DETAILED DESCRI PTI ON OF THE | NVENTI ON 35
[0019] As used herein, the term "hydrocarbon” neans a

w@e@aps™id ch is purely hydrocarbon, that is, BCT/US2004/008787

conmpound of hydrogen and carbon containing no 3 WO
2004/ 087849 PCT/ U82004/ 008787 hetero atons. The terns

"hydr ocar byl " and dr ocar bon ba“sed nmeans that the
gh‘?fgli? yemsg Thedermpe %ydra@arbyledam iydrdoprhgrdbasedt norans that the

@%@hg%és@hBe& rH%ls gr bbﬁ‘ffﬁarﬁf t Hﬁ)cbfﬁb%mb}qﬁ’%cter within the

dr oc on rou I nc

d
r ocarfb%is ‘é‘r"én%‘ﬂﬁ e|f§»/dﬁ9<‘cﬁrbxsla%rbﬂohy¢rﬁcarapa rRased hgioups jnclude

t gt&ylpSZ olndtaire) pardly e@idibén ﬂﬂdaﬂil)/éj ftﬁ@teﬁ tHdieyortad &hl§Qarbon
cont ai ni,n

Eﬂﬁ S’?u‘%nﬁupsflh “dt g %%ﬁgcl Eléley%{O%BFtCé’ﬂlt%lﬂwg non-hydrocarbon
p?l-@@bment;mn atopg dvlochdoamt altar 8- predomafantlyehygirocsbon charac-

S fbeﬂh@S%ﬂohgenSﬁcﬂf%bhaftﬁleHQ emgg oi ¢ l’udgl lﬁﬁ?y alk sand nitro-.

nitro- roups éro at
qusﬁbgréuﬁ%@ésroonﬁv d??éltWIhetﬁé’ af@mﬁar (SmtabI@ hetome atoms will be

Sdﬁﬁak@iﬂ td fhdshekaAldd 1ﬁrlﬂe bﬂcralnquﬁeluﬁ@ I foR%REMbR, sihf, Witrogen and
nitro ﬁnd 10 0}1 herefore, while remaining

pPedSHi nAReEiP Fy o SFBUTE RRdReHy i HFHOPRAR character
cwirthmxuhem‘ontdxt of ity énvémivn, tese groumuRay BB tad® Atdthdother than

h resent in ac
P, PLeaB 8 SnaRot Bl RS R eomid S pthof afls. Thus,
"thy deeaar bydrocaﬁwl” hydr‘alydrmmdjabeséd”aare troadeke thanhthe term
ting dIf&raPBon”rhYl’ijJeoé’l?ﬁPbecalsdo% dgroﬁg aﬁ‘yggg‘fﬁg g%rl%lllp% drocar-

| so, hydrocarb ocar 15 ase pfgﬁ

3&9“1 3 Hldr BoNPRyWh ?cm&ow Hy 8FQP4r 8 RyBeesasbyy
Ctxmlﬁtaamlnlgﬂ@tdi@ta&ﬁﬁso Oaltleaz Hﬁ)d&%orhgi@hﬁ@ a8 regmrtl%g ﬁ&?ﬁlr 2:

n en
ﬁ@&h‘gﬁdr gﬁgg%bgwl[s BBs’E’?Of h%é 65”%8%#1 EACEFRON gppptituents or
dretdrer zibing, amd rpmeferatbﬂ]yamoonmre \thdd obﬁ gﬂe%n rek @it ﬁ)\tedviéry 10

r r el Qcar

Jc(ra{)%dglgﬁl% H?Eér era ?I% q'%ll ?% foon bp%%gro‘,yrpg Oéfypreferably’
?\ %ﬁecﬂfa\amwemrﬁathyﬁéocawm in mtuteeyhaauetk@s/saemesmnhyny free of
falt(ﬁﬁs @fherﬂk&@ar@&h&ﬁd sz‘cﬁ% &grbon and hydrogen. [0021]

ho C|f|cat|on and cl ains the expression
Ip{)ﬂ;jgl uﬁblf‘@u@ Oufgﬁiéﬁ@l?%liﬂsfﬂéom an¢, skdms he gxpresgpaisiilesdpble or
dii syreesiblelis @s¢ds Bpafll soliitsle oddispeRsbie 1§ aRARAhat 8n RERhHReeded
rf ormance_can be

Lred level of activit
S LA AT oSS S
deingediksdlvied, anspsrdedobr Ismbpemi&tll ng ani sitosf thybrlcatmg viscosity.

@s‘ﬁ% n’gy thib %éangﬁ@%? at r1élerlst aly (I)(?lt }p widit A) tlEe tn?ap@n%l pan be

teria I NCOr pora I n a
é%%@%ﬁafqdow a dabrigatingr @ﬂ@ond?%ﬁml Gor of futrﬂner digussion of the

@drimsS 811U 18bRNEh I BRREG DR Sar®@1hile WspIHLY d (? " see USS.
dspensi il 6 See [HEETADIE, parblfaddt o By i3 g@z
getl% 63 &elgd that as used in this specification and

#2]dedt must be noted that as used in this specification and appended
claims, the singular forms also include the plural unless the context clearly
dictates otherwise. Thus the singular forms “a”, “an”, and “the” include the
plural; for example “an olefin” includes mixtures of olefins of the same type.
As another example the singular form “olefin” is intended to include both
singular and plural unless the context clearly indicates otherwise.
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claims, the singular forms also include the plural
unl ess the context clearly dictates otherw se. Thus

wo b@4os18gul ar fornms "a", "an", and "the" i ncl UBPET/UB®04/008787

plural; for exanple "an olefin” includes mxtures of
ol efins of the sane type. As anot her exanple the
singular form"olefin" is intended to include both 35

sThekthylenn@opolymer unl ess the context clearly

t
p@ ngggal%too i §%I|1E%O%?h %qu)ﬁlé %@Oﬁé?nventmfl 6:8%1&? at least two
nPUYBIES 28 st Bw%b@ﬁemabﬁge snddnigortay éﬁ&alldwr@mﬂvp}quse The first

apolly@astis t()A@ a ESHOIYMES cE®ip ﬁ@'&rlﬁfq Ec{‘ 7?% 356 P@é&gﬂ@oﬁﬁﬂlté Qerived
e firs

S B Sy FaE EhTISE g Pbr Pasaos by SriEGRPLDFon e gialography
denplogmh@ pbrysmremdﬂyiaﬁdﬁd and0/0aoi mgl(O(aQ)O(M ii]iﬁﬁ@{ﬁeﬂl}bﬁ) shear

Fani) TR0 1006 MRt o MR- HishtaPl, K1 Ehfsgeminea

SQIQEMYM%/ Asmerpsslu)res Bs627thand 6)- 6@2121aIIt wall39pomrally also have
p@fcfeﬁ@f@ﬂ/ B(DE)_%f 30 @389?)91% ('E?q\?[ ?W'f Rk @HaIA?Tgé)a?leltmg point

edures typicall

MERHIefbRY .deﬁfermslalowaae@gt %alslgglekeg/qfel X€) toMRECY  alterna-
| &??ytd?@nto%mcd)mrfﬁietérﬂlgmﬁﬁieﬁt t(eJ;Qhé f&e% ege;ta's:tﬂ6s€eg111|ayty is > 15%.
1.Nn cal.orl er o 0
o4t ¥, sty W aPEGOR 1T i Blstsapoioh fuldd) Heprpression
dE.g@E 247 Iz -y63Al hnait ynotherethb¥dimdm the peeehnge entent (B: %
o VEEER) b BB ol o ey B ine W] it Boint (T <)
é|Cﬁ§ﬁkyrrteﬁé\)pf@if¢1éﬁt%@@r@&smreﬁMEE 206 > wei ght ) of
r@02at | N\ e hedgh! Ml%dcefrﬁo%ﬁ&@)ﬂe‘?’n ﬁaeﬁﬂg PP’BJnﬁérQQlavmg two or

poi nt 5 of the

e‘%‘BFeegé’inBHO@CEME us, Jggludi thoéﬂl]fy A@Pgb’@&rh,e%pwymers and

thghéﬁpﬁi}yn@WOTymbmoﬁﬁﬁmﬁs 0 MBI I%}ﬁ%ﬂ A@nbMRrPhised to impart
i nary

| udi bot
tr?g;g:)l%frg/%eq? Bgf &‘@Pé’l éﬂ% | Elgghgr pol yners. The
c[@ﬂﬁﬁbnefféleampolymmdrmm pohaubstentaity amesgltbusopolgmar te.g., less
gggﬂg%;‘/?ﬁg?}‘sé%ﬁﬁﬁg 89?6 Ef%faﬂl? 1%1{%] %ﬁﬁgﬁﬁl{%stglﬂng %%ﬁiljner Hgvmg a
(deggee of exystalkinian obgg deagt 4%, |Pﬁ¢ﬁe§7€)b1br20‘7¢pt(ef3@%ab3 measured by

adipfRfdnitial |s}éalﬁﬁﬁ tc%ldrhﬂ@tr?m BOBRI dkﬁé’ﬂeﬂﬂalascaglgo gte%al%frlmnery (a

| 5% f
R g bt Soh ot Sl oo O
B’ot llethirfufi winigrthe alegreeaséygtatialioy biitlhe pbl}(n@brs fli@édintlﬁfthm inven-
di Si S actio
i ks, BlocbaRETRe 08 K34 4B st il i hGheEbpre de-
(ﬁlcylbﬁéllm fort gxapfple,h&. HoPateetr 8,389487i iin tthé procedane described in
tthf% atgﬁ‘te%?ff&gﬂﬁﬁ’ldfl‘lr ﬁﬁalaﬁr?alﬁg 1n51@9t}% the )Ptrgs%]‘fﬁgesou Jé&/sqglhmty

in e art ar e SCri
Fﬂélfléﬁtf ag difmcery patterns irdipated sirudegroe of ¢I|‘Y§@dihmitw Andiscussion

pﬁ'tcﬁyétallﬂmf f & go1ynels 1shaveRin @Qﬁblyssée%tﬂoﬁg'o? HifthelyBE Ir., Text-
e al | a }’@26 f( fraction
? (?r}(r:g(’lVW&f §§{egae,t§ﬁ greels nt%rlsﬂj@fl%ﬁ 13t nfaryexample pp. 232-
di38¢ 248) DL, 286-289, 342-344, 399 and 420. A specific discussion of degree
of crystallinity and methods for determining same appears at pp. 286-289.
[0026] Copolymer (A) comprises 70 to 79% by weight of units derived from
ethylene, preferably by weight and more preferably, 74 to 76% by weight. The

comonomer may be any monomer that is copolymerizable with ethylene but
5
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30 of crystallinity of polyners is given in various
sections of Billneyer, Jr., Text- book of Polyner

w®eiogngm49 3rd Ed., Wl ey-Interscience, at, forPEREIPDL008787

pp. 232- 233, 240, 252, 286-289, 342-344, 399 and 420.

A specific discussion of degree of crystallinity and

nmet hods for determ ning same appears at pp. 286-289.
[FE5B1OI0 i Sareenqmgr cosmgsises 88 ofefin, @artdoslayy weiolgfin ofntaining
Lmltbsmi%tbtﬁld afon@yn an:ﬂ5nﬁ)tré")ﬁr§ﬂ%?abl9r ﬁfp?ﬁ%ﬁﬂl:ﬂn?y MobYfthe is an

d bl 74 t 6%
IS P Sl O 51 e o 1
wis taln @hﬂyhe’lpeomdléne PG RE0 AnAHOBAS eHﬂB‘EJdHﬁ&QQﬂ{eQQ%? 8dpolymer
ri ses
PAHER Sthticd i SRR lon? BOREDS® PutPhsBlE et ppst preferably
duneonjagaicdrdicacy rTefpmaélm yolyalhephwt@in@ig plyneromyy enmprise 0.5
9 1®iar@9fﬂﬁﬁél%h‘c ¥f @Hlﬁsfc?err{v%g ﬁ‘b‘i’gﬁﬂ%ﬁés and in one

the copol ynmer o I’s _an
Ypye éﬁéte@gﬁgl %?Opqlmahé% Hagasaradolsingnt C nuclear

tmegﬂdtfc%s@m@byNMR)B furt her conprises units glerl ved
R 3RS S oA R S LEL Shger o 5
poegsneads bryayget qrepmiestior) . dhromatokBapiagr (SPRY, \Mﬁcglktnoofn as size-
;@}'cflﬁlﬁ? Ehﬁ%t&é&phy ?rie%ﬁsé}gzlélg[ g&ﬁzt]yi%kﬁh%t{z}rg ang;: Y ergrtlges from
tq:lis)(égé@»am@@ ¢TrevRy 0,000 t9 cl@Q@pomeﬁmcgm 95000 ag8&0,000
rr@lg@q;dgar wei ght (Mnv) of the copolynmer (A) is I
CCRLAS! BTER Er T AE Y i) St
pwélghtt (jms&rlmtﬁ)hamialthihn agpggfeam?goi ggng 6@1?9&9 MQ i is the number
0 or
530508 o TR0 st of e iner pisggp e by .
d@W]yrreThha@Pﬂl techidiqne estyplofs issaradard mokeeriols appiet Uwhich the
‘%ﬁin%ms ﬁb%?ﬂﬂ%&'&d %tr He?tsl%sﬁn],g@rkt%dapdse{h%{ Q% é'(he%iugaﬁf similar to

wher ei n
\};}é?sghpf dhet Wénlélé p@qeyﬁ&frd aFero eemples eldr byol@r@rere0Paljmers, a
PoeysGient e&ﬁﬁﬁda‘ﬂﬂ'e p%f@fa%l/}s oft ﬁﬁﬁﬁ{rdnﬁ?éc%ﬁdrakv%lff}ﬁa'lpsetmployed

ch the red. For best result
V% af‘isat%?%r SS& ctﬁl e spmplesr ggngralby rﬂ%‘é’é pplecular
Maeglstanpf erebated upﬁgimeﬁorcaﬁxaﬁpﬂeterrﬁﬁfedpm Foit Yx@hple, using a

TR N e
apbymagtha¢nyldtes may tbe Mﬂmlased geriBreak | ynd edthti vigrocedures are
RiEMEdan nu\Pﬁérgﬁ‘st ulﬂfcaﬁghﬂﬁ%%cﬁﬂéyﬁ?rﬁl ? ?‘é’?@mples of Polymer

For _e arrp usi

gﬁger m ned n B
RUSFY . Gasneld Uraverbiny Press (APED) Ghaptendilh o 266-316.
@0t S Dhe @0 6Iy|n€b$ @blo%ﬁyﬂ%sya@ﬂsli‘@cbﬁ’l%be& gBY 1&%3 ASTM

R DL P e r SR S HE IBTSHEE POyt

10032]ci ples nedtifppymeof tiheopd iymyr 1s Qmmai 600 ipreflesatly 25°C
B $6%C GhdHidre pgé?e%bqg/ 2530 rMc%?ng point of the copolymer is deter-
mined employing a differential scanning calorimeter. The melting point is the
temperature in the maximum peak position in the endothermic curve. The
melting point is determined from the second run endothermic curve obtained by
charging a sample into an aluminum pan, heating it to 200 °C at 10°C/minute,
holding it at 200°C for 5 minutes and thereafter cooling it to -150°C at

6



10

15

20

25

30

35

[0031] The copolyner typically has density of 860 to
882 kg/nB. ASTM Procedure D-1505 is frequently used
W o00aesrsy e pol yner density. 30 [0032] The el PCTyS2004/008787
poi nt of the copolymer is 15C to 60C, preferably 25C
to 50C and rmre preferably 25-45C I\/blti ng point of

t ol is deter- mned enploying a differenti al
2@92@‘) é‘P@‘rﬁhﬁﬁtf@@tma‘ He ahépfcﬂ/ﬁfgnb Wt obtgir pesecond run endo-

tmeﬁﬁfcadu:tff@ Front (he dmaahwem&eaéﬁeﬁﬁ&hhg%mtns WB&rmined.

SO 1L i TR LB BELE e L o

cleamglan@) hetvearepl the idahgityafD atgini® nomd peedtin g péinic (B 1C)t1Beasured

ng it at 200C for 5 mnutes
ddﬁe%rggﬁﬁt%@ﬂgg%%alm%t&to -150C at 6 WO

2004/ 087849 PCT/ US%OﬁllwgﬂS? 13B0C/ mi nbe and then
h@adr gkl dmBddi R, the lébﬁo gﬁleQ Qﬁgéﬁ‘esathé%%%ngﬁi? (ﬁnﬁg?mula (D)

L L e e L 00 o
cabyleyerend aadiisg pemt (Tg: 1| ati onship of for mul a (1)

b the d / and nelti point (Tm

1[;Et\,\ngzgur eg gng);'t%‘f’éf'e‘lﬁgg) ?’21) scanni ng g[g] ori meter:
M3 . 271e Bopolydsdt (A) ¢an be prémmred shpdoyirgtolefifie polymeriza-

Ctﬂﬁloéa)fgﬂ?ﬁt $Rd L ! ecscltatlgﬁs cSﬁs?&P%]gQ/Jl rt)raggltlog aflf;(gmpg)und such

bet vveen a percen
raé peaiad H@}nuﬁilicgmal@r,u Qe ditdrivmm, aéldhyr@mc aihdnumlm ioogppound (an

pﬁgiﬁlc @Tdmlrﬁ}nox%ioccﬁnﬁd\ﬁd) ag%r%n-r%m&éd )011[19? ﬁ}_)oﬁ_ﬁ@ Preferred

oI (dA% can beqp raf I Qyi ng ]

FOIRIRESS 24 VRIS CAAYIS GRS PhRyslil vanadium com
qmnad shd ng opfaric hluatifnhi mptehaland @ﬂiﬂgﬁlmné ¥afalys@8onsisting of
\éaﬂﬁ:gdlﬂ)gk ez' g{&hg@q%fo élt%ﬁﬁtsﬁm Uletal " OE%QE %’iﬂupa% of the
|P@ﬁpd@dfabimctf Eiomgotsndn omalﬁceahmdnnﬁloammpoluedanar@ ionized
Y@{ﬂ@cﬂoﬁiﬁdh}iﬁe SALBeY v dfR] %b n‘&)bﬂlgdsogrearegﬁ)ééegteé e\ﬂ/a%e general

m pound and an organi ¢ al’'umndmTco
%%‘i‘%ﬁ lR¢cene catal yst consisting of a netallocene

conpound of a transM@(@R)nx% abr SVk@R§§Q from G oup 4
i c Tabl e of an org an| Cc

Q’{hlf%ﬁ h ﬁ Merh%%ﬂﬁ%aﬂla SIONR ag%h%g@ atpgy, p}é aofFoisld are such
Qnﬂtlabls @ tv&nhds 0o Goapinisris Rrces noetpmeaemt)&d 4byind Bed is 3 to 4.

]ﬁl dr%aa am{?f?lglalv%%l)gﬁ(gs })ﬁg gﬂhsgt{tg%%naaréadnbm type
eatab@t%ararrép@a@rne bhidke genesalformuB, b is 0 to 3, a+b
is 2to 3, cis 0 to 4, dlsapgto 4OI a\r;\ﬂ C;dclof}s?itgte
biherqR Kb arRot e ben BRURICpatSniagd.| Sghdoerems e lebly 1-4
gadben atoher Kuk & or halogen and n ranges from 1 to 3. R! groups include,
for example, alkyl, cycloalkyl, and aryl.
[0036] The organic aluminum compounds include, specifically, trialkyl
aluminums, alkenyl aluminums, trialkenyl aluminums, dialkyl aluminum hal-
ides, alkyl aluminum sesquihalides, alkyl aluminum halides, dialkyl aluminum
hydrides and alkyl aluminum dihydrides .
[0037]  Tllustrative metallocene type catalysts include metallocene com-
pounds of transition metals selected from Group 4 of the Periodic Table of
Elements and specifically represented by the general formula

7
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R nAlX3_n wherein RL is a hydrocarbon group
containing 1-15 carbon atons, preferably 1-4 carbon

w@ar@ams78¥ i s H or hal ogen and n ranges from 1 POI/BS20R4008787

groups include, for exanple, alkyl, cycloalkyl, and
aryl. 30 [0036] The organic al um num conpounds

i nclude, specifically, trialkyl alum nuns, alkenyl

al um nuns, trial kenyl alunmi nils, dial kyl al um num hal -

[ le Y.
1N SR Se8 el 55 OB eI e of
dﬁh%ﬁﬂt% dgeferffldmmcomqm»stttaawm én%ﬂ iy, iy pevalence of the
c&tn@dlusﬁ Sméfaf! LR Wel @ndoGan: @@Gﬂdni’a'ie@%ﬂﬂfih@ftransmon metal,
nsi.tion netals . select dfromg é Ef(
BRRE O ath wtof i EnEeRbiung By SoBERaticlh) hatkbone, which may
r Bprees suttseidicny. Eempbsserfdigahds melade/ 2lN91-2600el/ D8l BHOsubstituted

P, 8 40 on. |
P RALANE e Y S R 12 LTS OTEAR ron
e flsorepylegrouab| Vheser gionpuma be anbsiintaddwithf Indlagen or tri-
a |l e t
PR hod Bl i 0 At ey
8Pn at least one L is aligand with a

cmsepent\wmenué haakbenr, C(Whpglithﬂ}z(? tgf@VGr anore groups with a
nds, i.ncl ude

b
SR E TR e Bpet dai AH9I Obrbeds £xaps with @
i eybdopantaltiensd baakdorte, Hia¥ -bediomahy do eactdethel vig an [alkylemzdgroup,

aag{%ﬁk‘lgﬁl]?t'éﬂlalwlgfﬂ@ Froﬂbj?fy?ﬂﬂ‘éﬁ? Pa%) 912 a%EB&Et'u{e t 5rlene group.

en or t

pF g Brli@él aothe|than thoge stith wecdoma p@ﬂt@kbﬂw inchgle hydro-

OELQVHS grd@@%@h Weﬁkbbheatcwﬁs Qhélﬁeﬁg‘%mﬂ"}a Magudwsar&mralkyl an
or re o s Wi th a cI 0 ackbone  as
ey & gqo\llws,oqry %rot} ORiG-Rcigd containing groups, halo-

cg&ﬁi apkHt adi enyI backbone may be bonded to each ot her
V| al kyl ene ub, titute I | ene group
[:'0%3§£| ¥l X?fgp%‘%&repg?seg%gjlﬁ'sietgﬁ?%ré Zne group.
15 The L |igands other tharLiM vvlth a

ca&ﬁéﬁaﬁﬁm ?sd,‘%?ﬁéfél agkbens ugﬁbgﬁﬁ @@E%r %Ecbfrgbgfm@ﬁmems

1-12 car atons, 1nc
a?fylantfaanéﬂl%yl alrs a tdesi ViRfike of pa@st;lo ep s,7t wrtgxgroup which
ab %@hitﬂﬁhtcg@&hgtrﬁofﬂrﬁiaﬂ?ﬂghgrrﬂétﬁﬁ MlhﬁétPVe g8 &Rd X is,
0 resente
laﬁ{wﬁni J% Hy pieze mﬁ%‘f ToFR w.cgngal%galpg% i%aaqbparﬁtoms
Gilieqn, 4gevfnahiven, Peityloeti gerfisdalyd: OAmEthﬁiﬂﬁlﬁolunﬂﬁqu th(ljs type, pre-
e vativ <l ocalized n
b%ﬁ%lﬁ%gé g’r%g% r%ﬁé %héaId 9&% ‘cfene?&ﬂg't%?g' " geonetric
formati on the netal active site, each X is,
Cp———M'
N\
(X)2 (LI

wherein M is titanium, hafnium or zirconium and X is defined hereinabove. Cp
is a substituted cyclopentadienyl group which is = bonded to M' and has a
substituent Z, wherein Z is sulfur, oxygen, boron or an element of Group 14 of

the Periodic Table of Elements, Y is a ligand containing phosphorus, nitrogen or
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i ndependently, H, halogen, hydrocarbon containing |ess
than 20 carbon atons, 25 silicon, germanium silyl or

w@eonmasigke Anong conpounds of this type, pre- PEI/DSI04/008787

are those represented by the general fornula (Il1): p
/M d (X)2(III) wherein ML is titanium hafnium or
Zi rglt m and i s defined hereinabove. Cp is a

t%an%%myéﬁfra@i fasgd rigeodpevinei@Hosene carapeitds may be
t@semmnamiddm@m%%mi@ﬁtdrﬂ uent Z, wherein Zis

S R S e SR o ) i Shocene
ptosphorduwithrd tipagenomniniBe WOl2004/ ® 8¥84Pentadienyl backbones in

P\gl;{cy %{n% Zlhc a%lfnuﬂ% z%'?:g i%,n‘?n?n n&%gr { T gdf u%oglment
s8tF

ne conp oun
i ﬁh@u Wmmgan@tyllm aﬁom bo rmarnam mnme[alman}e mmpeﬁmsr mgresented by

Nt abiReae e  KOKpodef). fornula M, , is a zirconocene
@gﬁgtnd with a.ligand containing at. |east two

entoara?%lﬁﬁ UBRYRSHecOmpounis ywhich qomatipe mtallocene-type

neitallybt carat @fomiiodk £18nianm Heﬁz@ié%nb@lﬁlbw e(ﬁ@raﬁi%d aluminumoxy
anlu

IMAIER, Jch RGeS Tl BB bl e
LKAl Xsts aqre (l_ml_smyed bOOLeisOragalsi doaicurdmpoonds such as trialkyl
g@wfk{dﬁaﬂm%ﬁn‘f gﬁt;stn gf %écﬁezllgﬁf é?ﬂl 18 %?1{] gzrlfsy Bﬁllgﬁ acﬁ‘rﬁluéﬁ% hm salts,

ni nooxane e’ or

i tHarybiesphenigenpelind Orepoisi @élamm;m ccmmumsﬂﬁd@nd organic

Vﬂluﬁﬁh d&ﬂﬁ&nﬂ@bﬁﬁ/‘o@ﬁﬁ%dﬁﬁﬁﬁ dodl u)ﬂ§§ tha ?rb% used together.
cids, ionic co Oun S

ew s
tﬂﬂbgﬁ RTel b mBiGPBTROEY EPOINMering Ry1ylene and the
arthéri mmcumrme&ht ssuaﬂ}alﬁfw;ylamrom uha S{ﬁbitﬁwe aéndhe Vanachum -type

G IS o AT T et
|Q§mp@ntca§mo@ﬁ1ajsolmmc banadsed coogeuhdnn thé p[)Q@Eﬂéﬂzalebﬁ system is
%ﬁ@ﬂl%@ml (¥ ﬂlﬁhﬂbfé?ﬁfe‘?d% erﬁ?l@ro(l) ﬁgq[)'Bzhpﬂm%llthgpgf polym-

her_nononers Sua
Frizadne éfob‘%m% Hees EAbAYi mmlppbevar@étw ycgmpa»gnd és ¢ed bred ten-fold

ajpoNéss, ;\féﬁﬁalﬂyVEJSaﬂﬂdrﬁoﬁl}é@&rﬁﬂinabV $he can&MRRNRGA R soluble
nadi.um conpound | n the

concentration ubl e

SERGTEH Sampowtd pledht fiotne R ARey i em Syem. The organic alumi-

miuin compeitd tsefed iprsatieraakinyouht Obattthe a?cﬂhﬂ fdtfm{kﬁ’m ist2br more,
eri zation volune. Desirably, a soluble

3%%%84 g?% ound is fed in a ten-fold or |ess,

P4, abWhell B metadlogene dype apiabyst af ethplayedg ¢l rcahi@mration

Qﬁeﬁebﬁ irf P! BbEmetBARLH W &WH%II@?@S@GS kd of f"?mlhmolg/hter

ynerlzatlon Sy stem e organi c um -
Fﬁ“’f QEE3NC EW“&W%’%WRW&@ taqefewnarsusalat arb amsount. that the

Aldtrar¥iich mepdl h&laabitio 8r #8- metallocene compound in the polymeriza-
tion system is 1 to 10,000.

[0044] The ionized ionic compound is fed in such an amount that the molar
ratio of ionized compound to the metallocene compound is from 0.5 to 30.
When the organic aluminum compound is used, it is usually used in amounts
ranging from 0-5 millimole/liter of polymerization volume.

[0045]  Polymerization in the presence of the vanadium-type catalyst is
usually conducted at -50°C to 100°C and the pressure is greater than atmos-

pheric, up to 50 kg/cm®. Polymerization in the presence of the metallocene-
9
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25 [0043] When a netall ocene type catalyst is
enpl oyed, the concentration thereof in the

w@ologngsizat i on systemis usually 0.00005 to OrPAT/US2004/008787

millinole/liter. The organic al um nunoxy conpound is

fed in such an anmount that the Al/transition netal

nmolar ratio in the netall ocene conpound in the

poipy watalysi-is uswlysatsee tes130°Coanktheqess8ce {s0gédfer Thea atmos-
'ﬁl‘f@rf—'ceql RN §o (Rgmﬂ?unﬂehcstl d‘leﬂrﬂeg #Qﬁd %oﬁ%‘t’aﬁ&stt YHcentration

r rati I oni ze
n&hPe B@ﬁléa%%ﬁ@enﬁdaﬁuge,f%&mwélx nge fromphapinuges to 5 hours.

of@aei C qblupar@wmmgynﬂx §vét§QDVI) tthhslsu@ugldlefrsq&@ﬁlg polar

in amounts . r ro liter
B RS pirsnTOBP R CqRGHBF e Y TieArPBmets pEine up the
pethymnee:oq»blwm magmﬂuedmmy pke ediyddnestopdymsb buskiadieyare also
cg %) At -50C to 100C and the pressure is greater
an_ at fs- pheri c, to 50 kg/cnB. Polynerization in
t 943l es él?i@earmurtt 16 pngt 1l (9dneongenBte0othe Preseat invention is
gg{édﬁ%o@“{oog§7§ezceﬂty9§ wakRl VSt ﬂuﬁcﬁ‘&%ﬁyl Exﬁitesse%ocént Qmount

t he pressure is reatef than atros- %Ferl

u%ll%a@?@séo Hgpdkie 2 resietip® it heekingBaER aviggRsiycat dis spncentrate
cesitginifg@thecsdmpondn P OB Y pBlynat IF?BfeTrl%ﬁnﬁﬁ@Irug Qre DUb 25 percent,

tDIY E%Q%ISI ?V{{J é ra?ge%fsllr(ﬁ}% r%ﬁ‘rbrt]r g\ljtté,fg Ptf?%\f/’?l %téhzgtto Spercellt by weight.

pBihgmarssd himai ﬁu@ypfotmulasedgmbupamnymczﬂlalgomrmarﬂeccsrrespondmgly
C i zed t ' p

CERBIAUTIS, 260,003 o 0 pURRRIY S TIARADGL D 1o 08 prcent
cwp@h:ner backbone are also contenplated. [0047] The

amwﬁnﬂfAmam%oek\)cdpmx@@acentrat es of the present
i rcent

[ |on IS |caII to 30
£ 9088] ongMigsh x%?%%% S SRS GROG, h PESREB! rBightion i
to ba)orke@hmymer Ofhith &eﬂﬁh e imehdedvicsiehideycedfaifh Rear copolymers)

S R ) L B YD b Boromer i
pTéhJ@@atlve 2ft sud0 masetalst are3 hvdrcgep@uededtenebzmrmlyl4 atgngic block
Sthe Y W‘P@dhg call ﬂ #REG0r Bs @ Vistokity i 1ﬂé @@ent. These

din

Iu ricant, unts are_correspon
r(émggggerstq;e pée@re ér% figst,1a winydpEepatic @ncglqn@prl The aromatic

66l of EHis GndndrBerOcsh ROAPRIRE ab)ém 15 aY‘@rhﬁhhé rlnTéW%r a fused or

C%%@érﬁ?grr?g}cc {}Elg? ﬁéxq%ﬁlglﬁ))é?ff}l%ﬁ[ql m]luil{ Braéglgﬁpc ring materials

| in¢kriei vanyli mbsﬁtubéd)ﬁéplﬁbﬂ@ﬁ@&ﬂ&ter(aphtfﬁhei esnthraSenes, phenanthre-
'&ts [bqr?guetsotéty eH?s l9e% Qac%{ﬁgg (%P% ﬁﬂyg f’) Th& aromatic co-

I’stn conpnomer Joi
s@@@miemmh@iﬁ@r cmmtlam ;one 2@r mdrgslnatato:auenmn stheharomatic ring,

rwoefdeal fadbife B&ﬂBQ&%Q@E@lﬁstQ{t?ﬁﬁ/ MRk iar %%dtfc Plpekies and

copol yners, ical 'y can’function
ddes oot 9“%6%#86\/1@??@ @e\ﬁtth ﬂrfﬁe@@per@@ﬁdrfy%r golgimer. Such het-
PereR@edict fdf@ridld isdlud@ Wihylydubsti@bdRt k6 opRaRIE L vini}®yridine, 4-

v1n9ﬁ)yr1%mes N-vinylcarbazole, N-vinyloxazole, and substituted analogues

thereof. More commonly the monomers are styrenes. Examples of styrenes

include styrene, alpha-methyl styrene, ortho-methyl styrene, meta-methyl

styrene, para-methyl styrene, and para-tertiary butyl styrene. The vinyl group in

the vinyl aromatic monomer is commonly an unsubstituted vinyl (e.g.,

CH,;=CH-) group, or an equivalent group of such a nature that it provides
10
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portion of this nononer can conprise a single aromatic
ring or a fused or nultiple aromatic ring. Exanples

w@booksma or nultiple aromatic ring material s BPSI/US2004/008787

i ncl ude vinyl substituted naphthal enes, acenapht henes,

ant hracenes, phenanthre- nes, pyrenes, tetracenes,
benzant hr acenes, and blphenyls The aromatic co-

nadegaie maynsafcgonc@momtmnmfethc raromatic [fetr@montenista the polymer
t HEriR QR {5 i 9 ’se 0@'%@ rfg)%ﬁ hie h%@ e?ﬂﬁfnbgr of consecu-

substantla ret al S aro ro erties an
db¥s uﬁléf)rr@trﬁ@ra\f/wg émitﬁ:t \é‘h\‘cérl@%tﬁ 1 hlgb dﬁg@secrft graglagie content to

tﬂn@ m@&wrrm re e ey 1&%@&@@[@@1&% g@&@fel al's l ncl ude

P Utute%thlo hene, V|%&§$ b

@’% Lyr. ienggcon 9‘«1%9 ngg%P%ne nmxa%lw %y be any
snnbﬁbmbnt:eplabam af pglyeseriing et thel\ﬂmgl gionmitl gorhdeomer. Exam-
g@%g%‘?rs cif n“?%r?ot&(é'r &ﬁud&mg %ﬁcl? ﬁtygﬁ{%%?enel ?s%lé)y&% chloro-

rene rene,
rrmeae r(étmyprovgilyg e/nwl qasamatln@nm bl@pk{ reope! yr@m@l) acrylate esters,

pﬁ%ﬁm%?ﬁﬁﬂeaésxelj@uﬁﬁ{& aBEERNBxidEDe Nty (15O WRordined® dalibe co-
aronat | c nononer i s conmonly an_unsubstituted

&ymepée@ with afipyl pomagic omenoBETH P éqqhivbdp%tméﬁa% usually
Olflncfeimlczlm@nm&tdﬂdﬁldﬂﬁat Liotw EHrﬁ)p/drdmes AR M@laZ@OquQl&-éa491th these

HEnT S e LGRS RE 431G Pr el STHR A GEDyEC.

"[9056k" (@mdstégrsefur)blok hopmipnieyllmnon lodivdcnglate andrinesthacrylate
?«grrsé%?néﬁﬁuﬁ]o%hvglgu?ie éﬁggﬁ d ?8@2%}&9& g;%;l %rswgliec Iaﬁscribed in the
BioEielopRdf of Eohaten SHyNCaaRBiENERRDNBBYST $dat Yplore., Several

&eﬁ&gﬂﬁés hhe eﬁ@@@'é@ O RARRI 91@@'5]?6’1%@!"'& RbcK BbBymers, the most
mer can b \6/ n&norrer C abl% 0l yneri'zi ng
eI oVhigh 8V Blve: e 1EBRBRGTEY . ing|' POLyYyIShe pegment
rmmi)ii@l’tﬁe Ialnildmldencﬁib@nets oﬁHQﬁT l&ﬁhlerﬁigb(bﬂ &b efecule. The living
Brene ovi di

FARLE Trear o8 o SRE0b il B EES Dbt Ml by aaditon or

ndatspilacqnyblauea@snemrsthemdom kypkefenendmieschoséd. of these

mggg : (fcggry?% go ﬁl ngﬁg&d@r%@ aIYﬁ(HM!: n(%ﬁ?ﬁ@'ﬁikﬁions to

asranblock gemotiatisby E@\&-QI&W seagtiens améla@sluhy |apionic polysty-

r&ﬁéllﬁt?ﬂm%ﬂatbs: hhﬂ&@e 1ﬁ6tlﬂ@é7€ §x1d@§retﬁ1§ﬂf1§é§ )énlw&lndes sﬂoxanes
at e net hacr e esters are e

e S T B o Sh Lo R0 mosh i anionic

nEdlhstgrepleat for ersmples ca:mpmduoasmn an @ol:yoxgﬁlllk(yrdne block, a polyether
Ry et g R Al "SRR o ERe P Rdipgipp g factones

© eddn) be\/@$6d @ lnsedecreaa p01y@sﬂem segreentaned erlpkangedan produce blocks

'd}?Slydx%g aromati c bl ock polyners, the rmst common
ch_involve the internediacy of a "livin
d<99§%1 yr Eaicdeyhn ptefetied cogonpaeEsios fnionie cep ymen@ﬁ%on with

Qhe bahil @ftdﬁatﬁf midaeni¥ @edlldfoned NeDIdnék MGntARNI QR Bouble bonds,
sites c

P SRaT B 5 GH In ST AELP L har THBSREUh DL Qg ig more
tthpe tob dowbbarbondfaemetimes referred to as polyenes, are also considered
to be included within the definition of "dienes" as used herein. Examples of
such diene monomers include 1,3-butadiene and hydrocarbyl substituted butadi-
enes such as isoprene and 2,3-dimethylbutadiene. These and numerous other

monomers are well known and widely used as components of elastomers as well
11



10

15

20

25

30

35

[0051] Ot her types of nobnonmers can undergo ani onic
pol yneri zations to form bl ock copol yner by

WO 200gg8eni Nng reactions initiated by ani oni c pRCHES2004/008787

rene internedi ates. These include epoxi des,

epi sul fi des, anhydrides, siloxanes, |actones, and

| actans. Nucl eophilic attack on epOX|de nonomer s by

atfi B1idefyee peinpsers doesthet olnenspl Breferahlytheddicee ik conju-

%zRQJi H%%K%h%tﬁhf &fm 2 BY &%Hﬁ ratorl:l QA hélgofafbrlﬁugated

koxi d grou ar ring-opening pO merizatio

| %P%é%c ude,d. dutadiene gnd divdserighylasybstijsed dutadienes such as
@?H@ﬂéne ap,@-&ind e nleg; b@lﬁfdll@feocﬁlﬁ@rd@k@@(%ndoﬁsoprene Wlth iso-

FePa aed&s%%ﬁwéra%? i ek eRe0 B ey i corjugated
acrherrm iage latmonmfsl arkeydto gamased Etyeﬁ&shsoprmal blotkaopolymers, in
Aol 12D ORI 1O TIRD ko RGBS A GODLGRHRN, LB ymer, it i

ations ns con
donisedysbe dsenegnmmm@om@ﬁmgrlelack @haass pudipgprased.dhe aromatic

1’ oﬁ%ﬁiéjgér%gall}t &o?@résﬁ@ﬂdﬂqgﬂ M&g@hé‘tl&ﬂ‘e def' n| t' on
45

gia her el n. Exarrp of such
Ylmj a@n@twumgaﬁj@ﬁécaﬁt&nhg)aﬂ& él?»bwpolymers is typi-
seHdt IO%tteCBO%tb@dWe@ﬁt e&lﬁne&mhy as tbouh %@@0&@%0% by weight.

3 di met hyl but adi_ene. numer pus ot.h

o, TPt AR RRE oonlkRa S fhee “TBal BeeS iS yinaty 40% to
010%| as#@meﬁ@‘%am S lor 70%1bi\@e2g04/108EB4Eng to the relative amount

F’&Tél nglzgg) Qﬂsﬁ%ﬁg?‘@? 112% d{)@lb{ﬂﬂ:rr@ Offgt %s&%ﬁ t?tr%@f to the total

pol y Prefera els conj u-
WHEIEht aveiage ﬁ%(’lﬁiﬂéﬁli weight @fdhaﬂomt@nocrfstheEnah:pul@sdqsfved from

C@@h%@ﬁ&ﬁersm ?Hl@%s't?ﬁlbhﬂqjﬁ 20 O@Obﬂét@@b@@%vé@ﬁit average molecular
‘X ﬁcar I substitu but ad| enes
IO

H?@Hbqfr@rﬂw Hiaxaomrat&g%%sr l%rsﬂl%l%pqre% otherwise

ahstrlbﬂ;m:d' eriin thd polyaters ﬁ]}ﬁ@eaqmﬂyrhbht adibenendletulgr weight of
such con

| f d
ORI K BREELER: WS R alen Y, BRI B Emgtcoute
byveight @ﬁﬁﬁlsyyrensmmﬁy qfa%lOtOQQJI ar, are useful. In a
fmdS@penﬁt ?rgs ?é’rﬁﬁﬁfﬂgcééjrhgﬁ@ngl ocﬁgt GORRL CE t'hh \}11?1?/1 aromatic

typi cally the di ene “nononer-contai ni ng l o
HyeRYPEhat @a,alinhatiaconiiepried ¢isne.i tirdpaidhgthge manemeys can also

B pref@fti abanilly th RISHRIE Al I0Mmodifls [(@@533 tol D@ pétdeyt), includ-

8ISk SpBRSR £oSby et & Sharb BEFbndy e -hspejactone.
&ﬁ’cmhe@m}d G0faliy-coatagfing difdnel trE-Ihsh}dkl ogpat pertoaRr made by

Hl&%‘[ﬁal %,fglgf) ﬁ%s%g&&%gi%ﬁ%oﬁ Bf ttl){fgl % 1d¥1a glcgp%)ﬁ]ﬁb ci)%qponents
tth@s poéyraetizasi canpyikiure wfill qun;am ar bnrgtt pcepmdemce iaf drile one of
RRE YRR ork ) at 'atny ﬁarH&ﬁEf*‘ Ltwgé’ if §hé rovEl%llt b8 h‘l%}l%%.tl%’l? process. In

Mﬁlght avera ol ecul ar rtlon
o EEisan o [iketank GRS AL FONORLPlockTpgBplymer, more than one

trif @ radd Ma? Be Qﬁ&eh@at‘l&nqui’tlwhﬂmag@bﬁﬂi&}%l?ﬂﬂeﬁﬁhﬁ&{
ﬁﬁgg@s gp ngnorrer pP on_may ogccur toeﬂgt her Irl])

PE GEHEF WP yn&"rrét PS BURTEEPTHG R FR]Ge can be prepared
oyl yrethads Wells knawpoiny ther amti tSuch stoteneldieie Wedghtpobfmers are
usually made by anionic polymerization, using a variety of techniques, and
altering reaction conditions to produce the most desirable features in the result-
ing polymer. In an anionic polymerization, the initiator can be either an or-

ganometallic material such as an alkyl lithium, or the anion formed by electron
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100, 000, which contai ns about 30% styrene nononers,
woul d have a nol ecul ar 20 wei ght of the styrene

woreioeng7sed 30, 000. [0054] If the renmmi ni ng conPCIDIE2004/008787

that is, other than the vinyl aromatic nononer, is an

al i phatic conJ ugated diene, third and other nononers

can al so Gpresent, normally in relatively snall
a%@ﬁf@rsfrem g Grogp {4 meraptsr e atomatimoiatedial isweh suoiphthalene. A

edrvédl Sr@adofrdatlic MLLHD 19)%1'ndzﬁﬁyl ﬁfh‘fl"f’xﬂrs%lcﬂ%ts%@&bu?ﬁdhthlum

rol gct one, 25 Since e vi
a%r@YIEeEé?H% 1i lﬁbtlaé‘?d an @dfimonb@%@re Rbgonyem e eigher the diene
nmdaomyr ose;quﬁrsttylahe additi on and pol yrrFrl zation of the

d t the pol yneri zati
POER) RS £ FERRa RS plindremic Gomfpyomosure
ofo ant hgentoruohessa é]tall@ﬂli)dlq:iﬂotdsﬁuh@r Véhagthel carbindionic "heads" of

I

NES AL GIOLTHNIAE B QA RECRSpId o TR b Hend, Ardcitation
30 kbhbmseuisalp BEvepr as etB-dY U’ahk@flbamlvmr af semagehaf different
té’tﬁld@@eyﬂﬁﬁl tll@i |oth1nc[<p B9She Seyh&neil %gﬁ&n&o ﬁgﬁﬁl%rﬁ'lethod de-

NI R N N D W L

palbykan mewtatmlgsmahg Yarﬁﬁﬁé) tibleuk tgmrﬁieﬂidt;&’ﬂer i zati on,

' f _techni an [in eac
15089 Y00 Qb8 DRUONE B B0 B BB FEHCR eive
ttetativediu |largge 5hpmgpplymenesegment e(m)arfoﬂnwed by a diene to give a

RRlARIY 12kt oﬁbmg)[?kﬁgn@f Gk Qﬁt ?%yfe'ff:ﬂ?(;] Itgnasogr ¥; ﬁeblock-

ganomet al l.I'c mat suc
BB FoRGhsEeEy 08 AsBt ¢ible CkPE’IWIEOOM 087849

AO0585520 7@ /$he mbﬁ@rﬁélf &F alfdtﬁ’é'ﬂ @ Gnoxard &11 b@'mér?ze faster,
tic mat napht hal ene. erred
IPadhe TR biseemRhE el s SH R TnatahRbears papaialies byeoceasional
siecerpotationl of Hieuother i opodry iy S(Ztﬁf] Ic@ﬁbshshlgmahl Bt aeskdopenefi-
il b t her .t he, di
T A———.
| "itapesed biqsrlkomdym@r y¥hen caamvtierecoﬁm'@dlﬁﬁg/reek pusieneErs {soanioni-
%llg%‘l‘&méﬁﬁéﬂ fhsa ﬁol‘iI g@leﬁiﬂarﬁhﬁm %{19 EH? W1I\M§1@1a{é’]&lectlvely

car.nani Qni c ea s’

ﬁ&ﬂy‘l“ﬁ?ﬁ Y oy r@%‘ﬂifﬁ @Upli?é]flﬁ?] agglapivaly %lgﬁh@egment Of homopolymer.
dneeipptitRin 6 thedbedon@ mOGSHES st ﬁlegitﬁl?leaﬁmtﬁ'tﬁrsfproduceﬁ a short
tr] some ructure
LR i o P SR o
rpero dhaats chmoller sshiok theeg neeno wé , thathiesreopoly her, SarZCE‘tlﬁ:f pﬁohéss contin-

Qt foa 1v§ é%n%‘f‘g l('%sgo'%}l n{"h%?ergétlﬁgﬁls?rib l %féf Ir qﬁbﬁ?’ short

anl onli erne
Ble%ll%n@o?foh@lﬁ@]@ yrgte dydifferenedengths é@@domoblogk polymers are

Sg‘éiriéﬁ ? ddi’nsﬂieY&i ﬁ‘) bd ﬁlo@é 'cMﬁ%)Yls &%ré@ﬂﬁ%péﬁ’ locks {Xt some

|en grve a relative

g I& OR® %WSEB@%?& demgted aFOrdecnp aaporigisof the other,
Reddingtdbvakonddr Ho¢Rs-dE HoRSPoIFHRES in @r'tdpebed ibldXCdopolymer.”

E?b? Sy PPOO%%?}%S} ?thg fugg.{&gfaqog %TE rk 8cr)ly%1ne?'g I}r%uaily (ﬁotamed
produces polymers that are more oxidatively and thermally stable. Reduction is
typically carried out as part of the polymerization process, using finely divided,
or supported, nickel catalyst. Other transition metals may also be used to effect
the transformation. Hydrogenation is normally carried out to reduce approxi-

mately 94-96% of the olefinic unsaturation of the initial polymer. In general, it
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| eading to a segnent that is richer in that nononer,
contam nated by occasional incorporation of the other

WORwaneIs49 | n sone cases, this can be used benebPdF/US2004/008787

cially to build a type of polyner referred to as a
"random bl ock polyner", or 20 "tapered bl ock pol yner.

When a m xture of two different nononers is anioni-

cHil nyfeétﬂdyhhet thesel cppolsimeom fpoteasonpaofadfidative stabildpt contain no

Oﬁl%réNtHaln 54 ﬁﬂcﬁﬁl%resﬁe?é‘rﬁblﬁ/q{&’ moréhdn u§ '5?% ]h iR Y)f@frhg Gnsatu-

produce relatli ort se

| W&@Pp‘%}} Hhe B#l%Pf ﬂ%t%@c@ﬁaumio?fo%@ﬁnl%dmﬁémhoa@ﬁ @resana in the
tmlg«mtqw&eso T;@hsgehau@ﬁgrrsmh QinsstufdtRmebin Yo' Wiai®d by a

LRSSl R SR Sk P B Bt e o

amblc&rempgwe:s sesonamtcenspeui@sscopg. givlost praferalygrthb&ssopolymers

é'(ﬂﬂﬁﬂn%o Jf"iitsﬁ&%ﬂ}lé nlglsg{u?&iéxf %é %te‘%ﬁn{leﬂ %h} Ylﬁcl; Yaf %%i%%oned-

segnent s ef en
bP&RkORss) %Ir?é}‘tscaéﬁ®hnghlﬁér al 'y considered to be those

C[R®BD] Si "Igler@)%obh%és SaHﬁihm éi‘ﬁ1§§la1 étt &8 enP RbPblymers, are,

beco ring

one Oner, g ,

|WC%Pb%F%?‘ii &Hﬂl?ﬂlrpﬁ%t Blas rCOPS’ m@adnﬁ@mpb aep@itionggide blocks

Fdreod(ﬂnptfsehmffomltnypﬁlymfer @r&oﬁ@«@ﬁ@@ﬁeb's@%l eﬁtgpéﬂ M¥eVinyl aro-
enation o ocC

RS T A e Tera B8 o JBF ke i e Ripoebihat domopoly-

dﬁﬁﬂ@tlhﬁ@h@rwgdmh@cgmbmty oft thisl dien&Radowdrnen dssdescribed above.

oF ocg@isylni/ Sg I%ﬁﬁél?ﬁnggs %§ apgg#h?f VE&?S F}pré?ﬁi&} %g%@n?f at least
o%{?&qeystban AhE00.¢ Pr@ﬁ@abhyoﬁt Aeshl sl Oal morehprefeedly it least

elfs‘oa@no ?aadtlhssttp"rat&m? RldaR0. zdcb(@tr(pq%?@}algn th§ pglymers should
rmall%10arr|ed out to reduce a%ﬁ@? mately” 9

J1OEREcH] Epieihl AYRGEe GRaleTUAT BeiaaT | 10,000, pissaaly, 400,000,

landgmoesr pkefeidbly BBO )00 200K @&Y@lﬂ%\%@?’é&ﬁﬁ@&ﬂﬂ&oﬁ%ﬁts can be
0] or reason

I(;,Q)%t%gﬁg& LE ?a c@ﬁte{i a%gg% n g@ uﬁl ?rélg? %L@a awalg[% f%r such

rodyestiian hmdqtmnc% by sOvEH kesi tewhnigjues.i Aiconuersettumethod

8t k¢h B&elfabidgiis bTsid cth?stlalr cﬁ'fMBgl%ﬁ)h? églfsb MnGwn as gel

doubl e bonds present“in _t

W&W&ﬁéﬂhtqhéﬂma‘%éwhyn@i’@htwmﬁ c&fﬁilgenﬁbasmpwlebym@lecular
sweignﬂoersuwutmamm@donkl@emwtw Y059, 9f K§KIAdd hid DD, Bly,

P Sl PRt Flurd caegaoeede ol Wileend Sons, New

cﬁﬁtmkallﬁ79|o Tiespaydispbmityrgeet M. 4M,qatiopsf deﬁt@ﬂhnpzﬁrﬁdulbﬂy suit-

[ gg&ﬁg? RS L UR bRy PRl i o o

ne- GNeqng &@U@Dm¢1§ W]allch canllﬁ: usedatopprepanerthd (B) copoly-
%@}@dbﬁm@l‘ie Plegéis Ciﬂpé?lt%‘ﬂ@ r Srd nlWL&le@ﬁé’orlt Q%n&fdlén%e 1,3-

bl Oﬁ’é are conpos onopol yner or hono-o0li g

DPEBIAHINS: SFOPLERS iy %ﬂ?%ﬂ*%ﬂe i Z-chionerte? barﬁsh%tanéraromatlc

mﬂ)d!ﬁnsOSUdhf ad b@réﬁe@@kﬁleﬁf}@ s@ @S ettt miéﬂiyl’l%@ﬂlﬂéne MBktaOmethyl
nononer ,

t
TSTE ELARTIR AP TR e AR B B ot
Whghtomererage crlbedntladedvin giet modtuit ardeiasthe polymer, which do

not substantially change the character of the resulting polymer. The comono-
mer content can be controlled through the selection of the catalyst component

and by controlling the partial pressure of the various monomers, as described in
greater detail above.
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15 greater than 50,000, preferably at |east 100, 000,
nore preferably at |east 150,000, and nost preferably

wa@eookosrsto 200, 000. Ceneral ly, the pol yners shopdTUSI904/008787

exceed a wei ght average nol ecul ar wei ght of 500, 000,
preferably 400,000, and nore preferably 300,000. The

wei ght average nol ecul ar wei ghts can be determ ned as
dEHE2] be S utablee styTére/inopieee ydeo ggmatab kregldadibletlgkbpol ymers

Ol S ‘fﬂbﬁeoc&ﬁmé%iﬁy s qﬁflﬂ«?&rﬁ rﬂcﬁ? th{? Yrad& Vearr%r?els Infineum™

known tec conveni en

dSVéﬂﬂq(ﬁsrme@w Plelbys™d| 40 @el ¢&i200, QQﬁ)r)oITﬁt@ngeTﬁ‘hSFISO My, ca.

(95@906)1@% RSingh ™ WI@?%@%EWW@D@EV@SP%H( Edm Septon
mEgﬁuﬁaddltlonall prOV|des nDIecuIar

ht
BT AT R B, URRE T8}, COWE) Widey (Nearadg hages Septon™ 1020
K{Iviked amdwm@bo) arld sﬁitynm 10bdeMw Sz e0ERo0UsSambld alyiréhe/1,3-

ORI b PO ) Rl o5t St A5G fom mase
cendeai the gpeadei earhaGlisssuiscal Mab(M., bdao dI60E8I0y224),800)s A more de-
tﬁﬁﬂ'eﬁ%iegé’rl V\@fe&rﬂabﬁ) of‘%&é tp%l &1&9%]111 ttﬁﬁﬁ rﬁ?g;lﬁ}@cture is found in

nononer s can pe use pre pare

nEr% P@ﬁerttrﬁeﬁb% tEbsec colvian 3 binss ap éhrpugh satuaen 8&@6 4

1[@6@Fnt chh %ﬁ@maﬂw@‘feﬁﬁffﬂf&ﬂb@@@@ dl?fh@f @BEul 1n the present inven-
- hexadi ene, % adi.ene,

2{iGiR FiEt DO BIeat hasey i dSed %‘PW B getal aripps Q?EFPE%‘@CI“dm%
oUthdRarerithy, 034,042 ewbich rditdogsstdmt polgingtehgying tetrablock copoly-

p]%r uf{}gl{s h%é)h ﬁié’rpggna&cﬁg)dolgg n@ e%ng)oiybé%%}l pE ngté?soggecpe with a
lhl@ckn oft polastarghei nAmhéqep(ﬂuyhma,temscH SdoPatmj:t 5,458,8791, which
S&i@él‘b@ékt ' %ka{rygS%{Q§ HRend nﬁf)ﬁfc'keEo H&? L8aulo F %rogcnated

pO ner cont ent e control
PR weﬁrqnﬁeangd?%&tmﬁe Jfhergia tbatpaixséxre% ipphaeed nea thagore of

bfe Copt p@lyhrheﬁ}g S thieﬁd aR¥ 8FSMbR Bbnl REFineakl @H8er the name

PORNGRHr0: Aot G20 sl o DO r e e Rydrdgenated

sstylreaaﬂ)’wt&hmeester pxylglmgﬁamt kytirogendied styidnetiedprene polymers.
3@9811}’ th T coﬂggnt?a\f l ?itﬁ%@%%c%?ﬁb{% 8{&4&{ loﬂelljﬂg amount

e tra
Sfethevhirpgamyed Mene/va:rwl omato®lock adpalEme Ns smeaﬂly 1 to 30

1%ércent°® wel%ﬁg (9%)1 f‘H@S bf‘ﬁ't@qg"ﬁ-EMe%Y%§ch(1M1t CAt concentratlons

rom Septon

(RS ARE) s BpRe RAEmE R SpRbiRe e S RSN RBGABnE unduly
(iMoteased ErodiRY )du@nﬂb 2efocitiblyl 80thaf Mortain o2Qfe (Hi}n@l)-thlckemng

rene 1, 3- but adi ene
oty B YiscEscin dreptionas B+ M BREAT. GpePel i improved
tVladBm:tamEpr@emssvlemﬂ)leaIMe(MNvaﬂ stilbbe epEar20, AOO)nceAtrations
aj4 edzgiesgri p cert f. : .
103 ik 1 29308981 B < SR ERE sonty and
Fﬂ‘@tr@m dsffmiitlfzﬁs@ hayeidingopuiem i18 the pesseB® ohrcongleners] (Anof the
feéé’iﬁ’ 1§Qent{09106§] r@ﬂérr@ﬁtc%heéﬁtfa‘fﬁ‘)nfﬁhgé 8f cBhPlient (B) is 2 to 12
:E,r %ﬁg |ntg§%tﬁresené gven tionjs star I

pQﬁp ?/‘?fé w Eem%’ieeple Yiel® ¢ AT adP 4l Perrenty Y # Gprcentrate. In
pafehyt SormdhtedilaBricant, the concentration of component (B) will be corre-
spondingly reduced, to, e.g., 0.05 to 1.5 percent, 0.2 to 1 percent, or 0.4 to 0.8

percent by weight.

[0065] The relative weight ratios of polymers (A) and (B), whether in a

concentrate or a fully formulated lubricant, are typically 20:80 to 60:40, or
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U S. Patent 6,034,042, which discloses star polyners
havi ng tetrabl ock copoly- nmer arns of hydrogenated

w@eiogiosmspy ene- pol ybut adi ene- pol yi soprene w t h BCT/BS2004/008787

bl ock of pol ystyrene. Another such patent is U S
Patent 5, 458, 8791, which discloses star polyners
triblock copolynmer arns of hydrogenated

p (?)/;7838 pPek 0834 GRoloykT: §5 crreabaive #0168 athén piley stnpoditeents, 1.0 :
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nlit R gPmyirise gaht@claﬂm/lhmh agf themeelvgsl adgemrh(ceg by melt blendlng)
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f. cq ne rese
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élaatrcan @F@nmlv@ Yefosdtheethnetntrate . viscosily Bscdfie tod great to pour,

E)éi‘[‘é]@meIEQOﬁ t OI‘tjle ?ﬁégﬁgﬁatﬁgbgnﬁlg g’faCth}%t‘g{ b$ ftﬂe usg of non-

fve wei
58@ n‘@?@rilA‘?ﬂSaﬁH symhetighedreaarhon dlluclma dbatt it theorsebves rela-

hwblyypcf)(ﬁf Mb%it%oﬂzg% 4‘5&2%49%%% ;ﬂé%{zs 01814 /h%olgg%g%og(gly%rs In
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HN&&] entnatie Ipeemeﬁt inkeftiod,Ghd addlli@hal ptresélnc@ Or£b p(ogyrﬁer gA) along
‘eh &511311 (Bg Sx‘eg?nt Jrrs Er%)nqg q h@B?’ ?rrb%(teh ?%Igl,rlrlglg@herwme
Y fsomithe kﬂr@ﬂ@dc‘bﬁf {Brimbovietidelycliigh e:dna@ityamms as MbidY in a

l: bit can
m ;tetl%g&{,f ok 000 LB OB M e o
PEIERG Belymrt blends whet lin athe tekasivedy \rweadxbmtenﬂar(ne ofi.3 fully
blended tuthicmdi ddlbit ‘é&célhﬂﬁlt '\,ngdo‘(ﬁéiﬂé‘l r@ﬁ’érﬁ@?r Elﬂ?% pxcellent

d ratios of ol ymers (
R Kradliie ptpeiieue §@6|9ranb§ampkarc@ste@ta @ (ASTM D-
&@ﬂ)oy\dml bRoteliys Saiksdmnger ttmnaMR\an(mTMob hedi GaRt Scanning

uent 7] The
melrlé gflgcros t? (%ﬁ?‘%ﬁ 5?%] a3 we lpaghulg)ﬁg rtﬁ:repéﬁagkrsé)ir?gprtles as
r W@erature high ‘shear stability (HTHS) (ASTM D-4683)], thickening

performance upon addition of the polymer, and also substantially lower (im-
proved) shear stability index (SSI) (ASTM D-6278).
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concentrate is typically 5-40% by weight, in a m neral
oil, synthetic hydrocar- bon, or ester diluent. Wth

wmorv4assaeri at i ve pol yners, such as ol efi n copoPGF/URBNE008787

et hyl ene/ propyl ene/ di ene (EPDM pol yners, butyl
polymers, or polyme- thacrylates, concentrates can be
prepared at relatively high concentrations 15 w t hout
e L i is bul k viscosities. The

stopcene- @lﬁnﬁlbﬁlcﬁ’l‘ﬁlfg 06&@9511/1%?) %ndhﬁ«‘—f\%%% of hiy {ﬁ'vgﬁtl dn employ

23 ity utiFeathes iy singFachie saigntlmrsyntistictiubrietting oils and

amirxtotesahegeof.y Bk turk lRftmi@arul Q)?l ﬂicﬁ@ﬁitfti&fbobﬂ% 3{a@t1&l|h§rly polyal-
ome,.t oo grea

C@fh%?ﬁr{eﬁtlgﬁm\ilxpC&ﬁgeggggcﬁlgf)ﬁ% uﬁ bl em i spexacer bat ed

b 07 Ak ué\@t@lfal mols iRClude| arimai mxellsadndovda@tﬂﬂe syl (gl astor oil,

h el Bﬂad'ngocﬂhé’ﬂ J{éﬁ%ﬂ%@e tcla@lte "taetr % LNEIREL elraelI Ipr'ﬁ%tYneg ¥ils such

poay, sol vents ene Se ne
MASoldRuiddpssto)eran ils| gnd Wlé@tt -tegatednr QCldt ﬁeatQégnmeraiﬂubncatmg

asisoef ahd @ﬁrdfﬁnfcehﬁ hiehie Bt Hixed %@a?fhnidqn%gﬁh%ﬂ @S@BES Hy—

RO St S TS e it s o
tlhbnkiﬁmgwglstdmty vxmjlsdofoltd*berc\a/nﬁg v1%sft?$iékfive{i f@({)’ﬁqt &l or shale
ncent r atj on,
s a0 el Shukls Qb Flslingh S BrocSthr b tc Bilosub-
tSﬁléutsd dwdracarbmpepils suchi ss pcbiameulzed apd eslemolpmlemm olefins and
bhidsies tl’iﬁ%ﬁf ' zﬂk %@ni&!e@t bx ] ff 1{}% n}e?phenyls and
i DI n

nded brl can
LGB L e&ﬂdeh]tkylat@dv diphenyl sul-
tedesenmd Uheir PI@PEItivieSS afibiols agh dCHoth IR @ ﬁ&%fﬂtﬂgdmtmamd
=3 .. (ASTM D 5293 M ni Rotary Visconete
§@th%}3c/g\s)%ﬂs a,&gﬁakg @’%ggﬁ?wnand Scanni ng Brookfield
‘W@'Z:HSI tﬁkll()ASﬁVbﬂdﬁlpﬁﬂilmeﬂSamﬂahﬂte@ﬁ)lﬁh@ﬁ dreINPEf WitV thereof,

%8 Qﬁ§§e §Rads B:rﬁ]élgg?%(%%?ﬁf Blollns rgxavg ESShem%fggﬁp’tﬂﬁ example,

&%Flficého@foﬁ GHEhepidiogtien,, canﬁltateswtlmnbsllaasm af | ndwanesynthetic

ubFc e \ER)thSQa ility index (SSI) (ASTM
é?@{;ja@l gél6 WO 2004?/81%%?849 PCT/ US2004/ 008787 The O |
bri

g?tlhﬁb S\l;it%lggé:,lqsys q Oﬁg@}}etrm@bnggﬁing; ilsrigat can be used
conpoised ihenstean df Hﬁ;fai‘&d@h@facldy fﬁld' tﬂM@ﬁn‘aQé‘ tfﬁirﬁg :Cgé’tcr) @Y mono-
i Gaying yi scos i ncl udi ng natu
e‘lﬂlbo%g it %) A3 APet @88‘ xsg%P Ogﬁt& Smi xt ur es t her eof .
0A3dr e @fhemsm&ﬂhatlc ditbriemihgsyidd hedlide Qqhﬁi esters of phosphorus—

E@ﬁttain?ﬁ% 9&&1 ;R)‘Hlﬁﬂéllw téf%&@%ﬂfﬁ{% éi:onoﬁrflsg Jél s&laé as the poly-
élJﬂYHaPOJdF‘I ’m‘?&’alll@gfé’t,aﬁl I@l!ﬁrb’ls)xé’fsﬂgxamfamﬂso rndisilicatd @itsd

g)(}74§lnd UhiREihed CAERA! eﬁldaférgflﬁéf 8ﬂ$>e1 \ltlra?%r s%nthetlc (as

er al lubrlc%{mg oi I s such |qU|

BV| s AAnYLYies ettt 1YPe QY S80S Ogc‘i“d’ tof etheed) ﬁf rf@eatype disclosed
hedeiriabavé mgn used $n ofie t:bﬁm@ﬁﬁ@ﬁi lof' itke pRABAE NRBhEOR! Unrefined

B8 PG A e PSS 4P e e bERLSTUR Do
ﬂggrempl@ifi@tmﬁ treatment. Refmed oils are similar to the unrefined oils
except they have been further treated in one or more purification steps to
improve one or more properties. Rerefined oils are obtained by processes
similar to those used to obtain refined oils applied to refined oils which have

been already used in service. Such rerefined oils often are additionally
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| ubricating viscosity. Ols of lubricating viscosity
derived fromcoal or shale are also useful. Synthetic

WO eioriogmed ng oils i nclude hydrocarbon oil s andP¢EHUS®0H008787

stituted hydrocarbon oils such as pol ynerized and

i nterpol ynerized ol efins and n1xtures t her eof

al kyl benzenes, pol yphenyl, (e.g., ﬁhen yls,

t BYOSRESE| 8y fashnimics) ﬂypcetptédmpcrbyapm yifs Fpenl legtiived and oil

dbfaraywn ptdhRices. and alkylatedddkpheryl SU|£hfldeS and
derj.vati ves an onol ggues er eof

WP@J r e AYLBRFOVEL St AU fﬁgﬁﬁl?%&% WSSy i1 be RRio@hibe APT Base

[ OQ7ChteAbky Gemepsok i-d¥ qity, ynEudingndrdupt B(RW. 3R S adfhr < 90%

oElptels ESoL el a0 PR ERSREPRSIEAS AR S st vt
2 *éé’;f)gr(ﬁ’lfqu@ T 6.6 %8t tret bf 9Q%tsatmatesoNsh ixt U12@), ditoap IV (all

ﬂ)ﬁ%ﬂ%ﬁa@l@ﬁﬁ%’)"‘@? Ge6ah hethg otllxég'Ffe bIE klﬂgesoﬂﬂef'eotfﬂ a(:hllg AP Groups

IrLY Anot her swta ass synt
Iﬁbﬂicaé‘ldl a‘@lﬂ%tl?lﬂalt}’@éﬁube used conprises the

ef0aG6E Ofl‘hél 1@%6@@% ofl @cmeslna&@hém%l@eﬂ%eﬁif M onklntrate-
no- carba yI ic acids and oll%gol s or L

T et S el Smities 8 A P py somposition.

i Rewsuitewll]l quoimdalég ther & keﬁstpﬁ%pdm)ﬁ(m% bﬁ@ﬂeﬁghmbflgh@@bﬁi@omtmn

pﬁef’éfﬁlflgfcﬂ)t ﬁ%{(df}?}_] yﬂd%gfeaé}%fer%%l @ 2‘%6 dTgI? I gsugh & compnse
yealgicsx gt éhq @Qm@s@omsaftemdc@uhtmgtfer aloinspore@B74d) and (b)

Ws@flbé@%oﬁeed‘n'd%@' cﬂﬂﬁ;nﬁ?é@cﬁh{?&d oil's, either natural

etic (as as mxtures of two or nore of
) of the type di scl osed 30 herei nabove

o[an7m]sedT1he ?dmmarmﬁsw tlﬁgflnﬁéntidﬁgn&@efclﬁﬂﬁm' ﬁﬁﬁ?&t h@Bunts of
| S t hose. opbt al 1 rec

ur a{;l%g At ﬁiﬁ? & o é‘écwa £s 1f lﬁRtXPé'ﬁa and" the presence

ﬁh?ﬁeﬁf tmtheopompesitioenvf thRefihnedioni Wsll %?elﬁd ohlthe padicular use

tal?ﬁ 180Eiedt PEFordidnde r@(ilﬁ i gyco?r@)o%lt 0%% ?grctom%ﬁlrsg\;iefnctlon

tre tEd In_one or nor cat
dpedifier.auch a5 dpE sak 0 eqllélilpn}e@spbptls aarda dhnaisaksl obydithio-

mh@@ﬁlﬁﬁrﬁ:s adfls Shid bfibn tR1dRAB 8o Ua%egmtcodﬁﬂito hB?ﬁlﬁlftés ezgnc 0,0-
eP |ilef| ned oils which have 1y
infarBRALL Bithrhirniosse i abar GPmEey cipedy aames. They are
addietinenateforredl To \W9 &@é%lﬁ%?&ﬁ%gmeUSZﬂﬁ4pr1§7zmc salts of
RS e, MG Ml B8 pfHshRCIor D atiBot Sipbor g brovhde additional
VB Eremediressubes aptilwedr dndanitieeidane wpesbasiange.can be any
90073]9 ARl a&ﬁﬁ@n t9 imcc'%l%gg Eﬁgﬁﬂﬁﬁ%§%ﬂo§5‘0 /XC@E discussed herein-

@gPYﬁ" aﬁtg%r a%%@ésmﬁ&maﬁd@klos@u}l beyusedsinthe Jubricang 848 of this

axmbn?ﬁoﬁo%cﬁ@ddﬂ fireexan) l'e &Qer%ggr)s (fi?sﬁélr'&nlté | a&ﬁ(ﬁap}?’ %Bscosity
> 90% sgt ur a V'(a

b‘&i‘P&%\‘ieﬁ%a%’fl ?‘i“?fé)mﬁl@it“t& 38p 6 enaﬁ}tﬁl B?ﬁeYaél)ngo?g?ﬁt%t ppes point
dhpressihg a@ehts, ektrGmounsssukd agbhtk, agidvday a@kfts, color stabilizers
AR bhftb ekl dgetiiet Ul -

[0079] Extreme pressure agents and corrosion and oxidation inhibiting
agents which may be included in the compositions of the invention are exempli-
fied by chlorinated aliphatic hydrocarbons, organic sulfides and polysulfides,
phosphorus esters including dihydrocarbon and trihydrocarbon phosphites, and
molybdenum compounds.
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[0076] The lubricating oil in the invention, when
present in a concentrate- 10 form ng anmount, w ||

woronas sy conpri se the maj or anmount of the conPpOBUS10041008787

Thus it will normally be at |east 50% or 60% by wei ght
of the conposition, preferably 70 to 96% and nore

ferably 84 to 93% The oil can conprise the
Eéﬂ?@ﬁi guﬁlh%rya@ﬁ%gmlmﬁomar@ s semeimmien gefemed to as viscosity

cm{ﬂtlpg gg@t?deg?) m\@/gg)e( 1@51ud@8§§ rt'l&g ??F?{?%:ﬁmg(%% t?ﬂsy Jhnventmn Vis-
OSSR EET S fare ey, BADmATS mige I diAeaPRlisghotencs, polyme-
alﬂmcmyﬂls atid otdters, Cdmpen@m}&nerﬂ'h epdlgEkof ﬁyféhes alkerhylarene—
T R R
p%FPt’P’I@u Mdyich) dave gigperant Ian(Mor patibsidmanyg eropgtics ede kiben and
CRBP 0t bh ANSHTRIEAC PR ??&iu@ sf drk GEL@MbedtGn éqﬁ%grbgg gulﬁfcaplons

os hori ¢ aci

| t. of d
@Ogﬂz k.”%oﬁﬁaw‘é ﬁégﬁeééaéléﬁ ts %P@t@ﬂkaé}y yssfdrtypd of @ddiive often
Zinoimdeld hhltb@ﬂﬂﬁr@&h&ﬁa@solli dBgeribed- he‘ﬂélhde@&%lb&ample age 8 of
SSLkQUoRRRRYES 210 e et et BT
mlpanmﬁubhdlen,cCMIeiwdoDhld,l 1%7{)p hBsgahples be%ﬁ‘dlﬂspdiﬂty depres-
henkr 638 ol%&ﬂ:r?iaf@sn %lkﬁﬂ)éﬂqtnahgt %\éls detyggﬁ%’/% 3 A aldite and

trene | =wWear a B(0)'¢
ﬁgmﬁfﬁﬁaﬁaé mylexse gpter/inyd @Wtﬁt@mqmlsszm salts of
C[OO&R]OphA%Eih@éhP a@&itéluseld 36 YSHRY &efélga'vent ﬁﬁoi’&ma%ﬁeéf stable

optional |y be us

%8%% 188ﬁ‘|%ﬁg*h€?qn§>scﬁf fgpRic Mwﬁ{% Srcampies @6 thesgrand additional
extirfohm, carpesigend sie désspBES ANt FoaMURbhirdl X gh&e OB Henry T.

RS B AL ED LA b a8 25020 g agent s,
Q08 ne Eﬁ@s&mﬁ@ andelispersans mayehe cﬁghata&;h pmﬂ@dimg or ashless
YD1 IThe qkg- r@dlﬂ:n?%ﬁbt’efr aQels gnpol a?i’ o CHHF% leeiuﬁlall and

ressure agents and Cofrosion an
g@%‘ﬁt%‘ i VagreRy bagici s uigeeseidntot ﬁ@lgmﬁposa:tal oalss wfherein the

&ﬁteall nsV [’dsb@tﬂ niirs@oﬁﬁﬁﬁﬁiﬁthcaﬂ}} o4k Qb’ dﬁ)‘ié rfﬂ%)’?d[he organic acid
gé] dr 0C; ﬁons anj c su fl

UP ] 0r3% B ﬁ%]il etalst with sp}f@p@d@qqés carboxylic acids,

thﬂ}ds oc arganm plmhphbrdsyaﬂ:lidmafal@Mem hi Rast @direct carbon-

R e o aﬂ\‘&if‘%né‘#‘i?s\ﬁ% PEg1Fipe and using them

Rigp el denpwratas thaserskilieresn thef ertrand needasotvbes disissed in detail
h&@exl“lhé@)[t@ﬂteéisévé}ﬁyslﬁg réﬁ‘ft&ﬁgjﬁlda Ibgs1tc ré?ilt 49 ql?c%%ﬁttelg(ﬁy the term

oft|S| ntjo S- COSI rs-are

Byﬂtﬂ;},{g Q (mcwh@hﬁgdwétey.tg@ﬁun@g@gf epaivglents @ﬂwmﬂemelr @quiva-
qutdfesltiers di ene pol yrrers pol yal klyl styrenes

n con .di ene copol yners and

Edqﬁil of sﬁ%essl\%:] Gt gﬁfg ﬁ Slispersants. ake; ocaligd %qsmt@rtge fact that,
de¢nenlintgaore itdicopstitatnh, tiecievergant oiodis feOSM REPRObA icBbustion
Hefd EMIMVORREE residue such as boric oxide or phosphorus pentoxide; how-
ever, it does not ordinarily contain metal and therefore does not yield a metal-
containing ash on combustion. Moreover, such materials may interact metal
salts when used in a lubricant formulation so that the material is no longer free
from metal. These materials are nevertheless commonly referred to as “ash-

” Many types are known in the art, and any of them are suitable for use in
19 '
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may optionally be used. Such products are described in
numer ous publications. [0081] Pour point depressants

w@e@4assar ti cul arly useful type of additive of P&nUS2004/008787

i ncluded in the Iubricating oi | s described herein. See
for exanpl e, page 8 of 10 " Lubricant Additives" by
mal heer and R Kennedy Smith (Lezius-Hiles
E cPUpIaf Shisy invendor| drie, fotleving ros Mlustitivepl €9 Reaction

ppMﬁth@ldftcaﬂlﬁcD(}@ﬁ: ao‘i@(o“f cfé‘irﬁ/aﬂ%sy ﬁféféﬁf?%@ﬁbauﬁh%%lt Ll 34 and
D yr ene/ al kyl nal eate and

ﬁg ?1 eg%tt 4 ‘iﬁrm}? a%?@égt W8 HHR8FY I‘E@P%alm[‘QG)S’Z}POUHdS such

Aast prlfia norggeict sydieed dcxmp‘@ﬁld@%u@h ARr pieaidls @ alcohols, and/or

f f de sil
o?%sgﬁltdé&%oﬁw ﬁhﬁgngxan'p &s ggfs ﬁtﬁgseanaa §8é¥ 9&ﬁ§?ersams are
atascribehin @!ﬂﬂﬁo@t& imtentsinclddisgrViSed, 341 GT&ar@mézrcalon prod-

t T, Y. t
?g%g)(ﬁ relMVé;%rﬁslglllesrélol&g%ag @? aﬁf gQﬁE aorogﬁ&%l% W@des with
ATaigss s Bref & 2y Pelyaliylsnce PalyAmResd U dinaee Bravabhl chiegacterized as

t$opeine ThepeasintT oetlick AepUetBEGSN b ﬁé&rﬁé@”ﬁ%ﬂefﬁa‘?ﬁplgym U.S.
e

d
Teherion g 3587l %ﬁ%%aaﬁ?landégﬁgﬁat% ARV Phenals 4t ick the alicy
t§reupseteritains qbrle&sdeO icarb®haitolnk oviei aldéﬁblﬂ?/s (R &fiﬁlly formalde-
al i
3%‘5 f i aifeq REpBUERD o1 A5k end ROLAHined. wRigtptay he.charac-
derigrd as pMawnish ofisparsants pﬁm:,mqtm&lsa@asdﬂbed in U S. patent

@J&Iﬁgl’ﬁ‘ bfeZ@RisRYt R, (HABoddte o@'teﬁﬁ&f bg %B atmugethe carboxylic
hos rus |linkage.” Basic salts an
Src?r QP AtFhydisR SFWérrWEQ Hick W@B?ntﬁrﬁmﬂunﬁ@, ﬂh@g@a carbon

Ed{sdlfldd, allehirdesarketaind, REMbXHAE &‘i’dﬂﬁfd—f@@ﬁ@ohf&ggﬁgtﬁtéd suc-
a |

T ) T

iotidhe dtkes Exemplanp enaterfiale gdithil lantlaragdeb@‘ilﬁbd)ﬁf the US patent
| et 84] ents._an

gﬂzégﬁﬁsan@ elllg%r o&glgfs{ Q% éesgl {Hlﬁ?ﬁlg acr{cg?eﬁgt SuChSC?S decyl

PRIV IRER- ofinyk deqyd eshartand; bigh mplecular evejeht olefins with mono-

Giheipebﬁt&[ﬁmg‘pbléfpﬁbsﬁﬁﬁmésk'gonamiﬂo%i 1%¢ Q%Qloqtﬂl%xﬁacrylates

residue, suc a ori c, oxi ge oru ento
OOl 45 Pl Sne vl o BriDaatas mlhgpe ey be char-
ahterleéd)rae ‘hodpment disgdreshngs Meiid@lexaf@saitRietT AShdiQBlosed, for

@T&%tin tS l}é\%%?\éehgdéﬁch materials may interact

enU In a lubricant formul ati on so
ms]t hellraeboverillustratasl hddigees fume eddh beopaesaitain. lubrlcatlng

EB&?SSM@B@M @k@n%@raﬂ%ﬂ%ﬁ”tag?ltt?g‘ s 6%‘1@”{){ v&e%flgetrlgsu I Qanging
s | ess. pes are Known Re & and

gﬁﬁ’;@" g)f 1%den 2% bguwelabi/ engrgofiendrom 1%LV ZADAMGRIBAO
Bﬁﬂ'ﬁusaﬁoeﬂ(mﬁﬂggsm{)ﬁbe | ubricants of this invention.

I 11T, stratlve (1) Reaction products
[ o fibrafing qibyzompriians vilatinareastipn Sontain a major
eonuat ofi aioidtoflebistatid wiBebsitpraatier miM ot a&hoﬁrﬁaﬁiua@l@ 0 1to2%
EEARERIARE i el L8080 CON TR0, COMPOLNEE SHEN basis,

W@%@@ tg 1 éf%d,b(grwelght The components making up the mixture of
polymers may also be added, individually, to the oil of lubricating viscosity. In

this event, the relative amounts of components added individually are in the
same ratio that is used in the mixture.
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5 basic inorganic materials. Exanples of these
"carboxylic dispersants" are described in many U S

wpaioensrs49 ncl uding U. S. 3,541, 678. (2) Reacti oPCPUSIH04/008787

ucts of relatively high nolecular weight aliphatic or

alicyclic halides with am nes, preferably _

poI yal kyI ene pol yam nes. These nay be characterized as
s" and exanpl es thereof are

dr87] bedihef RHixiaxABPgs 1h%nlﬂo§ maP H&a}gl%'é‘ént\::\‘%zz %oﬁﬁ)%nent of an

(3 t d f alk pheno
f"ﬁ’{? aé?l'&%ﬁgpﬂeg nga?alﬁ%’g&f’g?e@g@fessf@naar%éhe apigtrespf this inven-
atldlemmﬂmaﬂgstpmhai W)ﬁhf(ﬂhérﬂﬁbdﬂﬁ)rnﬁﬁé@)mﬁﬂﬂ/n@g%ﬂ&ﬁves in concen-

CREPE o, By To Kk R RRe HCh Sreknp Ly gt notimally tiquic,
n@ﬁgémcallbledbsérwid@d/alrlﬁtytbf Bluepst ech ashyddRaBba @ileents and oils

' ark Lﬂt%éfu@ﬁilﬁ@nts (hbr B0 ?ﬁesd1%tn@is d%l?%f Rl%?fca{ LE9 Sftﬁgty

grox ic 15 am né or I spersan
S @ fea&é’ﬁi‘? llyy ghgr maxtuges; lirthis, lrev@nt;@n argi prasetnidén additive

addiﬁhlytdﬁss iKen@iess of arbexovE baGkEight, often to 20% based on the
bstjituted suc- cin

?r f’\f’«g@ 635? fggltl‘@oPWeEHﬁﬁ%u aqg H}‘?BF ganufacturers are
Ccmwpbllfbrmfsharmﬂlmghﬂ)lildl ﬁ@ymExeﬁmitars)freE@ieﬁﬂy&ie&e@far}t rd Erowde the

kﬁ(ﬂ @ﬁ rregﬁ‘ts}{elo u1 hFQ[gU f}%a}tpgatnngﬁ ol}?&dﬁ%s 'w&ﬁqogg p%mahzed
cFélélyH’leG nmehe é&ﬂy‘l’s@t @f su@pﬂuyllng dbe yhix¢ieein eontehirgted form is to
rrelesetha rco‘é@bﬂ&ﬁl{)ﬁln%fthé‘ PoMfnl c%ﬁ(%lpg%ﬁmﬁ%% EHlQ 'eﬁ‘cg user. The

tes

rﬁg{dagvg gl;?brgtelgirgt%ntagwlr Xﬁpa@énsatﬁ| wlymm amount of actlve materials

((pnwdiydrﬂlmheﬁpméﬂnﬁaﬂcedm@%ﬂh@h&&lﬁ@?ﬁﬁ@epﬁ@é’ iPfind the need
" sa

A0 BV TRUFEGC, oPfiel Bk £ SURBR <= g B conseurase. The

p;avnelﬁtensy @2 oh65iti26 cpHGREhteTHA dbmaret updnugieraat@tht of polymer

%*Qéeht Y}?e?elrﬁaync?@&hr (?rﬁqﬁuﬂi Do ]glépg ?]%1 ¢ g’hélg, theoameynt of

np03|t|ons at a co cen on o
Wlwmrgmnta@@éllwhp addithig concomr@e F1eguent!g 094lbylepend upon the

WBilghtof th®briRfahepleht & o WmbR t%@%%?éfeq\gﬁ&?ubr | cating

t tions .
SPF8Ic e BB UiesP o men FempRYBRT 1458 adhiies RoBeemttss Loprining
aamnnWﬂbfcoatalmld shlll am@uraaitypi@alw SOQﬂlf% %’cﬁam B}tl rﬂ/éigﬁtf of an
0 e mxture o
Hﬁtdam“%@ szdﬁ) Pé?re W%gn?%e%/ftan "Hg{nﬁé‘ﬁtan?m%e basi s,
@gﬁir able migture may3% imgpaved ghineafl esenciafignithiest-free form by
t; s@._he
F%g,iﬂ\%?%]ﬁghfl?%t'%e)é Hﬁ/uﬂal g?ﬂ{rﬁ%?&?n Cél?g\“ glé%b)hs §1ng%{plcally
fefuires\spgeialized equipaant.fos esample mulpmpbﬂm’ataéloaadﬂad compo-

a
s el g o A NSRSy A o

B\Eed%aflln\geesfﬁlﬁ@ﬁﬂtql BLIEpMI*{UShe mixture of this
00/t | oﬂnmﬁyr bﬂeepfseﬁc&npre@arlﬁg cONRRRgrde Pblyder mixtures is to

ﬁﬁsgbltv!ev Bf?&t ndlv@{}gl:ptr 'o%eto%% 0t nltnr at Solvent wshlch each
m X ur 0

polymeric component 1s soluble, then to remove the solvent from the polymer

containing solution by evaporation, stripping the solvent by heating the solution,

frequently under reduced pressure, precipitating the polymeric mixture from the

solution by chilling the solution to a temperature at which the polymeric mixture

is no longer soluble, or to precipitate the polymeric mixture from the solution by
21
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tion, optionally together with other performance
i nproving additives in concen 5 trated form wusually

WO pootlog7spy esence of a substantially inert, norPel/Dy2004/008787

liquid, organic diluent. A wide variety of diluents

such as hydrocarbon solvents and oils are useful

di | uent More often, the diluent is an oil of

| TN aﬁﬁen golymes o§¢ltt?lnlng coBgionTyihc ahbiher tsodvemt xinumesch the

Of)oltyhie&cl mi4@itel 18 InsH1€H1L ro%gnﬁg"bnl}nllﬁ‘ﬁjt@ﬂtsbl’lﬁ)lllt o othfali techmques
congg@tor atteshl n &iﬂnﬁ cﬂ s of 1% to 50% by wel

t 8° BALEIN B § B 515 wei ght of the add| tive

cked2ht r dthe. mivatirea) éoﬂctﬂbﬂgﬁt@@{ﬁndﬂ&ﬁﬁﬁﬂﬁﬁ 'déﬁfrﬂ)fe@rl%rem alre useful
C n po rs,so it.is fr

TR LT BB T b L v
| $tepkicd spafkngnﬁ@d @dgniientignidéd engintd) dut pspengal dazgtheavy duty
e&llﬁ!éd?r@iﬂlcaﬁ&?s Q&'E}P‘ayfm%i(s gapézé{‘l E&gc{égrg tlﬂﬁ#ﬁ H%r;/p 5{;1}]18na1y gas

congent r%};{f formis to uce 0
tFSISE PREAL otk %Pﬁ@mﬁs,xfmﬂ aariget digsdnengises. . IMheachScase a

aldﬁnbame:om@atiﬁﬁigt thatRedeyip b§ﬁbetl@ﬁ§§saéﬁb§)lfeBSL0qﬁé lefbi¥e, and the
(pol ynmer and ot her

aéﬁ?g?‘gei oof ac tive materials
t ermce” F?lrpr ovi ng additives) keeping in mnd the
r[@@ﬁfg} t o Ithis kalolan that i’mmedbﬁtheengerlamdﬁgcrm@ﬂﬁbov@fmay 1nteract in

0&19 qurl(’jéﬂl SErflffati¥h 5§ M GROGS progtggtgn%xh ﬁxﬁoﬁgiﬂsg)ﬁ may be

tive concentrate W
djf"f ﬁfﬂnﬁiﬁ’@ﬂn thyyse $baft are leitiel 1y added. cEnr mastlgleef memal liowpufod, e.g., a

tdetetebnt Q:aﬁ%iﬁate-rt}&u&hef & aRTRHEY oPhue R e}f{}?F The products

It1ve concentrate fre

nt a d.in.t
rll?ﬁ%‘hy ipeludmg; the prodrets framedpironaamp l@l&’mgdélﬁ cpmposition
hﬂnhld: preshat m&e@@m gﬁitsémtélmgiset ?fhot tsﬁ&teﬁﬁb}é”&feasy descrip-
0 i tive concentrafes containin
e TN M S N
weithjhtthoscepe ofahe |poeaed1amtvenuumh ths paedannﬂmeado@ BEShpDkes the
S PR Pl oy it ele cORBofltt SRl e,y

%@Zﬁr ed in essen
gt he 6(? cmémg erxm@lqsmnmrmrate thelpyimsipleoapihieimysntion.

$0@I51IM XEREMbP CaBlends ra?& Lﬂ)'réﬁéed; Q)?Cd @blﬁ)eﬂu;@ﬂl% %??Efght of

at a

f o exa e nme
a‘@b@%h& |Eﬂ1§(meéa4\eh%d@¥s1f rbeSOéYedem rauéﬁQN migregal oil
abhtaunag OL1%af a putghasd ngdmst¢@ (B hikestididteThe antioxi-

0Q
B g 2 DAL o P BEREATS ot s s
peleinfsem, is rsh:;vwhyxﬁdalled;to thre oibgdtileeit is heiagdrhatednind smrred under
I hen, t
Ll éﬁd?ﬁ)zl ?gﬁ\fea:]fltefhfefpoo?rﬁﬁﬁloﬁeﬁ% ljlass Bedn UJ%]I[ i ’n{hﬁ 1 {continued
&%E%P%tﬁ d9 180%parais mﬁmt@nfs ppthag tqmleerg@w entﬂ Y the Polymer
Aepdligng afdﬁﬁllgodhkiﬁdl%ﬁ PBIy%%q;‘t\chHrlg%[sor 1?1‘%‘8@1 t form, is then

8@5’&5{1@ ‘ﬁ |1_E|tat|n the p neric mxtur romthe
Ut Ut RirpRg ﬁg‘t‘itﬁ)él %tol ‘Conntibaly of e RpbimagryB ds fully
dtsswved hThbd)lmtrlsyBRr frﬁlﬂ’ﬂlll)ﬁtedlr'& 1308Cnendéngednges bkl for an
reci 0 I C xture
il Pl S RISl o T ahe Ptk i sl

Wﬂ]g tRﬂéylﬂiQI YA ris canethiy tenegpplylenieocopeilghematthen ethylene
BOEVENY5 ivit-W0i £ S RS ca. 88,000, and an SSI of 8. It has a crystallinity of
22%, a density of 867 kg/m®, and a melting point of 38°C. Polymer (B) is
Septon™ 1020, a hydrogenated segmented styrene-isoprene (35 wt. % styrene)
diblock copolymer, Mw ca. 150,000, from Septon Company of America.
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pol yneric m xture is insoluble or has only limted
solubility or other techniques well known to those
W@ Rioklogmd49 n the art. [0092] The m xtures, coOnCRCI/DS1088008787
and | ubricants described herein are useful 5 for
| ubricating internal conbustion engines, which can
|nclude four stroke two- stroke, spark ignited, or
dssenger cars, heavy

drooe7] dl f@(ﬁiceﬁﬁ‘ﬁieb Q)@tthéj%ly%}é?tbl@ﬁd I’foﬂfﬁ§aﬁgfie 1 are prepared in a

constr uc i i nery, “stati onaréé engi n
siPaRgrat o st th (FOPFENTatigng (fAurt (R agishewn 1@@@ helbowing table.
eBeh comperison, | AIBRINGRNLT @@pto&ff“l@ﬂ) iQ]dar ﬁfb%ﬁied at a 5.8 weight

5 SHIPER EhADR R 0R SOl S IR P S 1 S of

tmpcmitr@nes adts 186%Crisbedanbede andythentresudet piedenteli€in units of
finReked Ofgg ation, so that the conponents of the final
formul ation may, be different fromthose that are

itially added. For instance, netal ions (of, e.g., a
det 25 @nt) @an m|grate {tp0 other acjgic gites cf

ec%ll es. [The prgducts €5 f )fgrred tﬁer el:y7f i ngl ucgﬁﬁ;ﬁ-ﬁtwe
t §@N5F%duct's formed updn enpl oyi ng| t he conposHEXmCl of
tthaepr esent i nvention ijn its|intended use, may not

sucﬁl%?r%)gdlblf |E g?l o; ?%gg: gg&gt g ogr Qﬁet ctl[qi%% ;%@‘%li(ﬁi@@ton ™

3
= @ A 5, afa
"‘ = 3

wi t hi n t he | btamde | bientlhe bperek ehtendnvigiehd omilertde 1pp@sent
i N €ReONPaSses t DEPOST [T ] repar ed
%¥€6gltf %9 rrp \igfn I}ﬁaor‘ I :grl a"&ijﬂr 63& ‘Rq ,qu]p

aUulTr X1 Ilg tTe bUIIPUIIUIIt\_ ocotC

foll owi ng exanpl es denonstrate the principl es of this
10 1698-14 dfi088h o EAATR IR atpl Bl @81Y5q g1 Prepared of a
MWW and (B).
rncepirate sy Bingerd->930blemd N poheners asiih Example 1
doatiddd tmgﬂofolﬁﬁlm‘uoﬂs Riging! @bﬁﬂz by %ﬁﬁ’%ﬁd@tﬁw %E”z_\)s 1nfhcated

n de The nt OXi i s adde
%.? “9 r6)5W1 gty 5FBP@lm%a%EP1YKwrM?% 1‘@ Viscasiyst 100°C
p%meesurtad defore sind|aditel ghedihgtirider theec diditi vy dRABTM 627830

15 300 B 0.BN AT b, WS O L

ont| nued to be heated to 130C and is mai ntai ned at

ttxamplenpes at ur|e unt il l10al | | Che PRallynef 12A pel3 et’s e [c3

Baké wiltli sgpdved.2080! yavo B, 201 dpgos @ [ gl
form is fRen |added o thenoil |wgth ;?\Pgngngép?ct#%% PAO

gdd;@fggbunpil tp_of T BotyT 1B ,bnolfrllgi ﬁoﬁé’r sto. 6\.& 9

== . e+ + FRl= N I Py

4 Bi affrwol(rj} ?lgﬁahb‘iérg%jpléﬁgn;i%}fm Bt 5 blegdelrfaling [ierd | Sep.
%ifrﬁ%l 1ymsrs are|ful |y S8%nl e, [)0962] Pol ymer (A) | 1020
drbhyl &34 cldh8 yi .

ene n_let-A91 drle3l | 0.96

Véscekitef [75 wt-{% , a| M of |ca. 88,000, |and gn SSI |of 8.

Ifiibps a Cf%§llﬂ4'i}1'g Zg%ﬁf 624 ,ﬁl%ﬁﬂsﬁér o?]éa,sgrc 199 | 10.5

é@l‘%’ﬁm 10286 |d4B2d; pyohdtiedizegnent d1.7 | 10.5 |10.7 [ 9.6

2 VEPRSs [FORECD (Ol 2 Y LI, DL °°1§1,,&9, pl38 | 8.2

UI yIIDI y LI I T TOoo, o

ri ca. [2RO 0 0.5 8.9 2.4 1.3 1.7 10.4

a. “200N”: 200 Neutral API Group I oil; “PAO”: a blend of polyalphaolefin
synthetic oil with Group III mineral oils

b P and Q are two different commercial additive packages. “Sep.” = Septon™
20
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WD 2004/ 087849 PCT/ US2004/ 008787 Exanples 2-7 and
conparative Exanple G [0097] Concentrates of the
w@oiogngis4bl end from Exanple 1 are prepared i n BCT/US2004/008787
mneral oil at the total concentrations (A) + (B) as
shown in the followng table. For con‘garl son5 681
Ie of SetonTl\/IlOZO |s al so prepared at a
Wl I hasd Compaative Fxanmlo Chand Gormat | c

VE0$)99T>| t Tlﬂl@‘%@mﬁﬂ&@éd @émﬁéﬁﬂoﬁg afed egg%'r'c:lflgsgﬁé ﬁtlﬁém?etd base oil

d, [ts
o pielRRRRs; o ARG 15 miteral pats e and wenventional
(@hﬂm Eke c@rripokﬂtmhe)are FobjgoredsoGhe T%l@%r%%e%@%rﬂdlrﬁ’easure-

5“6% ve%@%ﬁ}aw (g BlengBlend sl end blendplend,

EXtasp | vésso8ity IHS GoviEr Rt4688, Exmﬁﬂ e)s C(CZS &euld G3ank simulator)
[@Q@%F@(ggﬁﬁ/ﬁﬂﬁgﬁ ea&é@ﬁ‘é@bf‘b&%ge dl to & ? l\ﬁ%gt(lngﬁls-rotary
u‘g? eh {821 @4@%6 Bt G (e mBeRage as i nd| cat ed

bel ow, to form |l ubricants containing the polyner

end.. TAE Vi SEQsity 190 s Teasured—heforeand
ible; dBaer| The dofui t{dHs of 2AsT a2 76 CA0 | C5
lymer.padlendhe flendt pend’t \plands{ pleadd] blprd” Sdend® | Septon | Septon

Stability Index (SSI) is qalcul ated. | Exanple: 8|9020 | 1020
% conc.12 (18914 | &5 Babd 0i|l1s249001300 PDB520A.2M0| 260 | 0.96

Pa540 TN bl A P10 7T IS TP

09 Se; % concen- 1020 1020| tratfion 1|1.17 1.34

1. 50 218$7] 3.024 0. Ve $GOS)i4 ¥,y il 44 a
%ﬂgg 14. 2218§5 %914]842111 3gﬁ)ll %%0 6’}%&) S)%l%d. 2.84 1289

130 1 haar 12!86 14.22 14.99 14.12 11.1 11.7 10/5

TTS7-30°® | 5% 56 1195 9196 6010- P5283 |16 981 1603510 §@11 5 864
13388 2) SSI 1.0 0/0.578/9 2.4/1°374.1 1.710. 4
YIRBRY 200 Nelitral lapl G oup lloil; ["PAQ'] a bl C‘nd of

PRY elfthaak add nl4 &yntisend ¢ 19060 M4 Tvodrisepo | hésed Nes @o | 18 500

P|and are tiwo different conmmercial additive
Udcsiy Plar Sepli = SententM. 20

pabr\a €S- DT PtTo

~50° 50 blend as in Example 1

[0100]  The results show that, when in diluted solution (about 1 percent by
weight) all of the polymer solutions exhibit acceptable viscosity, but in concen-
trated solutions, the styrene-based block copolymer imparts excessive viscosity,
a problem which is solved by employing the blend of the present invention.
Moreover, the shear stability of the formulations containing the blends of the
present invention is significantly better than that of those containing the ethyl-
ene propylene copolymer (Polymer A) or the styrene-based block copolymer
(Polymer B) alone. This is an unexpected result because the SSI of blended
polymers is understood to normally reflect the proportional contribution of the
SSI of the individual components in the blends.

[0101]  The results further show that lubricant formulations containing blends
of the present invention exhibit good (low) CCS viscosity and superior (lower)
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23 WD 2004/ 087849 PCT/ US2004/ 008787 Exanples 15-21
and Conparative Exanple &4 and C5 [0099] Fully

w0 oo meed conpositions are prepared using a PCEOM®A4/008787

base oil of polyal phaol efins and APl Goup |11l
m neral base oils and conventional additives. The
conpositions are subjected to the follow ng tests and

mMYERVnasd®sitgrat s40% ommpared wiitls d(ESétytenatbal‘,Q@Glc(dldRrr e§ They

Hi I Ccosl t
A e R A e WEHcetr) ;
’ 2A5ang 5o s b lofC&arrdy g, in
t -
a[‘(}:}@ﬁw %@dyﬂlﬂeﬂfr%@é&?ﬁﬂiﬁéh% (@111&,[3' i@g %%@A 249G (from
f*i%IHB{% Lla@wafepﬁreé‘n%@%qh@ado Beehgoedire igscibehdn Example 1.
bFelig fSﬁﬂﬁl@tedS&nhpcﬁhltld&Q@rel aP@dC@ﬁifﬁi@ %oﬁcé}ﬁrajcesz é blended

a4 4yt SOt sttty s e o

Sa@ltlseﬁﬂl@amﬁege@dsﬁgﬁﬁe Pes@Aait] Bidhcettings dssdribedGHoIOCResults
5937. 6431 6551 5911 5864

Wl énle\%/%flvﬁ’lm%ﬁ%i?@go 14 800 15 400 15 000 14 700

15 200 16 500 18 000 18 500 viscosity 10 a -- 50:50

IBaehps i n Exanpl e 1050100}, The sesul tg show.t hat 6 C7
ren—-n—diluted-solution (al nut 1 nprrpnt by ““wei ght’)

\

dl A/BfRattime pol yner [se000i oswsexhissss  amegpt @191'6?5 30/70  0/100

\ Uut r—eoncen—trated——soelutions—t
W ased bl ockl copol ymep i npaist s 90(.568810/3 101 6.0
' O@SEIH 15 a prdbl em which is solved by enpl oyi ng

t| e Qoherid Emfgiltemel preSGrﬂ ingenti 0.5 Muo.sovery3theps 155
she b Ehéﬁll the formul ations containing the

0] e%gsy%éz llt1 preserit58i nvertei onlils signoficamgly 1.06 0.93
re

at t ar ar—that—ofthose containing.-the ethvl- ene
U T T oot TTOO G —o Uttt — ) ¥

)r\bpxy@em°6opnin;?vﬁe (DSl yme0.4A) 00.3t hei®syremez baswh 104

copol yner Rol ymer B) alone. This is an
)h'@jg%ct gd ?/egHPZt/S(beéﬁﬂse fH8 SSB-08f bI.BRded.2D 3.04 2.87

r§sd u 0 ef t ot
);@odpger%tlgorgl con{_' ??%n (g?iim&]f@gs thgrb38 6230 6431
MVIa@IuﬂPCCOmnﬁrtﬁ@oG tﬂ@@o@' ¢5d8o ﬁ@%bll 15T§t5%) 16100 23 100
esults further shaow that |ubricant fornul ation

:881 ai ni ng bl ends |ofl0#he freseno.] nve019| on e)ghl bi 2.6 95

COST ty and—superiot é owert 24

QB?&]U o%e results show that blends of A and when in diluted solution
(about 1.1 percent by weight) in engine oil formulations exhibit cold tempera-
ture properties (CCS and MRV) which are better (lower viscosity) than formula-
tions containing either the ethylene propylene copolymer (Polymer A) or the
styrene-based block copolymer (Polymer B) alone. This is an unexpected result
because the properties of blended polymers normally reflect the proportional
contribution of the individual components in the blends.

[0104] The results further show that lubricant formulations containing blends
of the present invention exhibit Shear Stability Indices (SSI) which are better
(lower) than formulations containing the ethylene propylene copolymer (Poly-
mer A) or the styrene-based block copolymer (Polymer B) alone. Again, this is
an expected result as the SSI of blends of polymers usually reflect the propor-
tional contribution of the individual components in the blends.
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WD 2004/ 087849 PCT/ US2004/ 008787 MRV viscosity at

-40C conpared with the styrene-based bl ock pol yner.
wabay/osmiso show i nproved (higher) high tenperBtT/D82004/008787

hi gh shear viscosity. Exanples 22-26 and Conparative

Exanple C6 and C7 [0102] Concentrates contai ning

various ratios of Polynmer A and B (from 5 Exanple 1)

at05] epdiach efcthsr dogtgnands tréferiod doethave deimcoifvestetirherein by

Er?(ﬁélﬂéh@e 1Excépt inYihk %‘S{H}H padsedr @% iHer RIS, ?{p%fcﬂkgfr?cflgged all

e concentr a bl en ase oi

el ﬂ?a} |99 HEFS D 113 dﬁaﬂ%@l}/ap?ﬂﬁ%%fam@m%nﬁ materials, reac-
cow eotditinad, maldeilhi wesglag chiaiierid Thetbnlfbhg, hﬁ@tﬂeeﬁké are to

res above. , esult are own i.n
R PRGN SRR BRI BRLS B Bl o e,
Aachghpai¢ad OIOOHIDOSI@/OBGe%t@BOMﬁﬁ sasﬁﬁisbesﬁitg@r&éd@@ being a

%dTRnY AR dr Qdelﬁla%éqaq Ivalggﬁ nilasr &n]&%neiaé‘gg }%erg 0% prodystss deriva-

Cbncentrate‘%
14Ves, epd sihes sych %456119/1ﬁévhlph aFp gormally 58ddrsi®ditolBe present in

1thd Golnbércial GGadks. 9310\%\1’ervﬂ%9 al@)ﬁnquf sy %héq%é&é ]cggﬂaonent is

HS. R/ 74 3
Pniety Exguye ol 3ny celvent or ilembenit wiispaney bescestomarily
126se@mt 992the GOBmMEr2A0ntatekRl, ulvRYs altherd@be Ih@icated]l 0% to be

00 16 10
RARRB R0 R0 318 1898 480190 Aed St Pl g ror
&eé%agn@r baningdepemlenfiyeronibined.| As eded béretr, ole e)(;ﬁbsswn "consist-

Véﬁi ;Eﬁ{nﬁgg doti’%’ g\éﬁgf?gttﬁe tr?bé@%% Eg rsﬁfl)gtalgc%&@lu%fl materially

hgrbémﬁélpfléllovfll dREacteristics o t@)cmltf@rmeaconmdﬁmatlon
contai ning either the ethyl ene propyl ene copol yner
(Polymer A) or the 15 styrene-based bl ock copol ymer
(Polymer B) alone. This is an unexpected result
because the properties of blended polyners normally
reflect the proportional contribution of the
i ndi vi dual conponents in the blends. [0104] The
results further show that [ubricant formulations
contai ning blends of the present invention exhibit
Shear Stability Indices (SSI) which are better 20
(I ower) than fornul ati ons containing the ethyl ene
propyl ene copol yner (Poly nmer A) or the styrene-based
bl ock copol ymer (Polymer B) alone. Again, this is an
expected result as the SSI of blends of polyners
usually reflect the propor- tional contribution of the
i ndi vi dual conponents in the bl ends.
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25 WD 2004/ 087849 PCT/ US2004/ 008787 [0105] Each of
t he docunents referred to above is incorporated herein

whyoo40gfser ence. Except in the exanples, or WhePE&I/US2004/008787

otherwi se explicitly indicated, all nunerical
quantities in this description specifying anmunts of
materials, reac- tion conditions, nolecular weights,
nd}3&-0bf carbon atoms, and the Iike, are to 5 be
unger $¢ dadnasisrodi fied by the word "about™. Unless
ot herwi se indicated, each chem cal or conposition

referr QdAtlleh@gﬁﬁlcanqja)@iﬂioﬂ d@@npﬂb‘i@ preted as being a

comer ci al terl al .which may contain the

i somer & qudﬁ%f?g‘?@ ¥ASi¥a- tives, and other such

rrat eri aﬁ}salkutﬁﬂfatceabmmmﬁ byrcemiceyr wbrgincd of @ degopnesertmprising
ot PR OB Go?! e%eﬂifeby b&%@v{e&f opuits gl e%ﬂ%ﬂ”ﬁoéﬁf etﬁ?ﬁ’:ﬁe (“E™),

c em cal _corrponen

shaxiaata dvlv dofi albeut . DOW{PcﬂrbowﬁylolQéJQQushfler‘rMnl gps than about 3,
pa&%e@t(“m) P QLS RITIBY CioPhbdHR SOk 18)/m® UM B8 SnOtRE pHISE(“T,™) of

i ot o Natp v Fop I s Sst

herein may be i nde@@gndeosé byr,conhi ned. As used herein,

the, expression "consist- ing essentially of" permts

t f%% i ncl usi on of substances which do not materi ally 15

af f ect (Bhebbts)OSared abawtel .5Scpercamntt by i weight offa tbheck copolymer

PR GUE -F ARG S ol S foer ¢

| $gsPneah W6 tqoIPEseApt i dieng: corenasner, othe diene  monomer-
| edfthigiadd B]Q»cklb%ﬁfgsﬁ fidtog e'ilaee‘ﬂ) about 0.05 to about 1.5

?iréﬁﬂw@e%n“ﬁa@t e RCLTEH PSR et

et hyl epe E VI ng bout 50, 000t 0 ab .
T00 008 WhF “otmne i 9 LML 1yt RE: GRdy f{l@rDOf Ty is an
aﬁbuteneﬁﬁopyiemaoamolgmer kg/ n8, and a nelting p0| nt ("

Mb1l) of about 15C to about 60C, wherein E and Tm
ful filB. tThe compasifiomal ¢leig. Iywhkereipge MyTef theog@ymer of (A)

aRaitailr BRantBodPPsibod. 5 percent by wei ght of a bl ock
copol ymer conprising a first block which conprises a

VI nyl ar a8 tognpeRITIHROSE  aidi d vherSRCspa] rhocks (A m a degree of
1 fp’ ?@gng onononer, the di ene nononer -
H?l gOfb %% ng hydr ogenat ed: wher ei n the
WGI ght oy
2. The cor%lﬁocs S%I}OSltlcénf ‘f% n?nq &ﬂglrne ¥ C[eﬁléﬁxgﬁgl 2% Q%Qowmer
(#)d ths melting point (Ty,) fulfill the expression
Tm < 1.247D - 1037

6. The composition of claim 1 wherein the block copolymer (B) is a
hydrogenated styrene/isoprene block copolymer.

7. The composition of claim 6 wherein the block copolymer (B) is a
diblock copolymer.

8. The composition of claim 1 wherein vinyl aromatic monomer content
of the block copolymer (B) about 10 to about 60 weight percent.
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et hyl ene/ propyl ene copol yner. 3. The conposition of
claim1l wherein the MV of the copolyner of (A) 20 is

w@e@angis4d han about 75, 000. 4. The conpositi onP@f/Us1084/08787

1 wherein copolyner of (A) has a degree of

crystallinity of 20 to 30% 5. The conposition of

claiml wherein the density (D) of the copolyner and

t he mePtiHip pempesifivmoffaaini 1] whereine’pr Bosk opebyrTen B) has a
tlwﬁzg Paver%@@?ncﬁecumewefyﬂpeﬁbﬂdxﬂrSOQfoocdoadb%hilswﬁt’)@' n

| ock Copol yner I's a hydrogenat ed
styr enﬁ(b | SKH edelp @Ejlﬁ§K di:' QP4 hy 98K heréin ﬂfi%ewéig'ﬁp(hS'bfzﬂg@ Mnolecular

n.the bl ock copol
e »?'f“é%epi@”e/ef}e@.nyl SO RaNCRg GUTPPBHICA B diprig copolymer
wherbeun2®,00 to abowst(,@0ononer content of the bl ock
copol ynmer (B) about 10 to about 60 wei ght percent. 27
WO 20041 .088490RpTitise 0 41468 787her¢in Teeblohpmpiotinoer (B) is a
0§ta§h@l et wherein the block copolymer (B) has a
wei ght “aver age nol ecul ar wei ght of about 50,000 to
about f@o 1H0cokPositiBe oE UIRAS i IvPibrOfh Gleadtin 01‘%}%‘}%@ hydro-
the we erage nol ecul ar ght of the
ngteda 8’?‘?&?%&“%&%@? Y%ﬁﬁBﬁé\SfﬁrQﬁ“PWé‘ SIBYfSE?/ ISOPrene polymer,
copol yper i S about 2 00 about . 40,0
corrpospf gﬁ’eo?on&?oﬁﬂtmriog/ﬁ]gf i#]wlhﬁbel 1B Rl %Préllb?ﬁﬁ‘im%ﬁscomy
| soraprisssar pqiphlpheolefin 2r aiAePIcGrppsil or ¢iroup IHlminerd base oil.
wherein the star polynmer is a hydro- genated
st yr ent-bukhedrempositby radrcleim d  hyréhresgeamaprésing at least one addi-
Sﬁé(ﬂa?rh%i/ditw&ﬁgﬁe@%diﬁecﬁe fgr 3:31‘1813—@1% 6P TRLELS nP8UifErs, deter-

cl almé erein the oil bricating viscosity

cEbSi HERTEATY)| 9’&11‘161%%’&1%‘% Hing: agentAPIcEl RAssivatipg agents, pour
@aitp dbpressthpedg@hish @xereiel presshite abftsC QRAOAIX AN Pikcosity im-
claim1 further conprising at | east one addi- tional
Add'tve sel ected fromthe gr oup consi sting of

frictipn Koc%n.fl%o% tfon Sr%g{ed iXi rg%aSSI \%%?I Sndnts_of cl %1 m 14.

oxi dati1on 1 nh |ng ents, ng agen
pour 1f pRFHn RS nts extreme pressure
agents, auxilrary sc S|ty im provers. 15. A

conpos"}rt‘i’ R Ei%‘féﬁ‘e’i‘#@é VBSEOSdY xi ng t he conponents of
cl ai m Q. aboll@ 16 ﬁ@(ﬂﬁeﬂt @erﬁqm)\ﬁv'eﬁg‘lﬂg)f aﬁ@ol%llynféf comprising

pa&o&llégﬁtt zﬁ? %ér?c)égt A{ﬁ@ Ut 1 gllvFlgf%rom ethylene (“E”),
having a Mw of about 50,000 to about 100 OOO Mw/M: less than about 3,
density (“D”) of about 860 to about 896 kg/m?>, and a melting point (“Ty”) of
about 0°C to about 60°C, wherein E and T, fulfill the expression
344E -206>T, ;
and )
(B) about 1 to about 30 percent by weight of a block copolymer compris-
ing a first block which comprises a vinyl aromatic comonomer and a second
block which comprises a diene comonomer, the diene monomer-containing
block being hydrogenated;
wherein the weight ratio (A) : (B) is about 20:80 to about 60:40.

17. A solid polymeric composition comprising:
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about 70 to about 79 percent by weight of units
derived fromethylene ("E'), having a MNof about

w® 0090878t about 100, 000, MW/ M | ess than aboetT/BS2004/008787
density ("D') of about 860 to about 896 kg/n8, and a
melting point ("Tnm') of about OC to about 60C,
wherein E and Tmfulfill the expression 25 3.44E - 206
> Tm ehyabeyt Absurbaut @) aprsent BY vreghteof a lwppokingdrtcopfiprising
aabdiRCclo ﬁpﬂ%u\f,m@r PGB | Gy W'eg%%%ffdlﬁt%td | ek Y %Hylene (“E”),

ﬁn"})rlse %% aro tlc Cc nomer and a—sec
P ORRE v Coberios@O8) 45 chove dABHIRe M N dis6rban about 3.
nﬁmnf@r(“?gmtoalambﬁg%@otobi‘t?ﬁk 8bgi ﬁyﬁ{cﬁ@@{ﬂ@ggg ipoint (“Tn") of
InB~t.he, we rati abou
085 1100 &, Bty %%% %ﬁ@lliewpwrﬁsm
corrprl sing: 28 WB4AB042082879 PCT/ US2004/ 008787 (A)
ahpyt 20 to about 60 percent by weight of a copol yner
conpri sing about 70 to about 79 percent by weight of
units gt?ﬁéﬂ 40 tonsleauty80epracenteby) weighdvifriyblocR caplymer com-

apr@ithg a0 @0B1dcR vaRioH coPRisfOR; V1Mi\/a/rMﬂah@§§mtoh ﬁ‘le?laﬁ&”a dsecond

351 ]? ﬁh ﬁg D') of apout 860 t'o abput 89

REF ¢ Vg 6empripesT Ay Siege  camonmspgr: ¢ t%‘e‘&%dﬂtm%@ containing
V\lbiec]ebamg Igrdodematad. fi | | the expression 3.44E - 206 >
Tm and (B) about 40 to about 80 percent by wei ght of
a bl ock8.cdpuieyhrer for dubriqutingi angingerhilr sdmbhih enyind) comprising
C I Iyl gRt npnmer and a second 10
bﬁgﬂylﬁg?}éﬁet\ggﬂ%r‘:f)g{gg gﬁ)g(r‘?gemglo?mnorrer the diene
nononer - cont ai ni ng bl ock being hydrogenat ed. 18. A
nmet hod for lubricating an internal conbustion engine,
conprising supplying thereto the conposition of claim
1. 29
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