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(- COOH) r ashpasition chltdiningas commercihllylavdilsblé untingtiorsligadidibictRcdpdlyn@Ahaviny a stireiie pplyma| e,
f unct i onabldedthiwaighteveragd roldculaf wdigho3m, 00 ind i6 isdftene4Diymercioek bBeviny a velglt a8éiagenDst
pr ef er abl ynofeculapwight ofiGh, D00 TEHessasultstor doesuminafized ip thedatiawing Tabléaedst ble ampubtot palymer
aromat i c indhepoll, @eder {ha hedding [Rol.\#we) and kire wpightaverhge nidiasulgrefeisbitof alrolympnbicksgBieat ed
aRg f u¥ct weinhtiaveragd moleculst weighs of all pelymen bledks inclurding hptisisdprepe biedke is prespniestundes i | n
a ‘#road r heaging MvXtkistyyensy isrprese.For cprnpmiwe theiromngrsitionsenteltjfg therfyrctionalized paiynersy
hydr ogenag@dfentfiashas Gampositignahics. 1, W’%ﬂd the gorppoaltion sentginiiad he ynBctiogalized poly-
parti cul ameys dewiied as\GomperatiyeiGomrogiion Aar i ety of oils incl uding crude, 35
Iubrlcatlng and fuel oils to produce oil conpositions having inproved

Vi 3¢os ty I ndex characteristics. Preferably the oil is a lubricating oil.
The™sel ectively hydrogenated functionalized polynmer of this invention may
be added to oils such as mddle distillate fuels, synthetic and natural
| ubricating oils, crude oils and industri al oil's. The oils may be
par af f jsni c, napthenic or aromatic. The polynmer of use in this invention is
particul arly useful when used in hydrocarbon liquids, particularly oils,
Wi th non-saturated (aromatic) and non-polar groups as deter- 40 mned by
clay gel analysis within the range fromO to 35 %w. Such oils include a
range of base oil stocks fromsynthetic oils such as polyal pha-olefin oils
to nat®#ral NVI oils. In general, the polyner useful in this invention may
be effective to inprove viscosity index characteristics at concentrations
within the range from0.01 to 15 %w al t hough concentrations within the
range fromO0.05 to 2.5 %w are nost effective and concentrations within the
range from0.1 to 2 %wv are particularly preferred. The higher
concerffrations might typically be those of a 45 |ubricant concentrate,
whi ch would normally be diluted with additional hydrocarbon oil prior to
actual use. In general, oils containing the VI inproverof this invention
may contain other additives such as dispersants, detergents, anti-oxidants,
extrenme pressure additives and pour point depressants. These additives are
not, however, necessary to obtaining t#e |Inproved viscosity index
characteristics offered by the viscosity index inprover of this invention.
50 In a preferred enbodi nrent of the present invention, a triblock
copol yner conprising a single central poly- meric bl ock containing
predom nantly nDnoaIkenyI aronatlc hydrocarbon monomer unlts and tmo
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55 aromatic hydrocarbon polymer block In the triblock copolyner wll
preferably range from5,000 to 100, 000, pre- ferably 20,000 to 70,000, and
t he wei ght average nol ecul ar wei gé},t L}% i’)gﬁ conj ugat ed di ol ef in polyner

bl ocks will preferably range from 200, 6 to 150,000, preferably 45,000 to
90, 000. The nol ecul ar wei ght of each block will be controlled such that the
wei ght ratio of total- nonoal kenyl aromati c hydrocarbon nononer units to
total conjugated diolefin nononer umits in the triblock copol ynmer based on
t he wei ght average nol ecul ar wei gthhtai 5 EP0458415B1 of the respective

pol ynér bl ocks is preferably ig ts e ange fLom @ 0B: 1 to 1:1, preferably
0.1:1 to 0.6:1. In the preferrfd @rpodi ngnty Whefein the oil is a
lubricating oil, the viscosity indeg inprover will be used in a fully
fornmul ated SAE 10MO0 rmnul ti grade, ovet based engine oil forrmulation. A SAE 1
OWI0 overbased oil fornulation'5 wll preferably contain from8 to 10 %w
of .a &andard SG CD additive package and from0.1 to 2.0 %v of the nodified
bl'gck copol ymer. The nodified triblgeck copolymer will typically contain
fromO.1 to 40, preferably 1 tg 3Q, gost preferably 5 to 20, nol percent
(based on total aromatic nono wnpts) @f rpagb@yBic acid (-COOH)
functignal groups. The nodifie t°r f1bl ockec opyrerewi || preferably be

hydr ogenat ed such that at |eash dBofof t ke @ nint il eet hyl enc unsaturation is
converted (saturated). In the Prefetded Entfddr'eht T the base oil stock used
10 in a SAR 10W0 oil may be a m xfure of pariffinic, napthenic and
aromatic oils, but the anount of unsaturates (aronmatics) wll be within the
range2srom 0 to 35 % w based on'totad oil. In a nost .preferred enbodi nent

t he nonoal kenyl aromatic hydrocar bofe wi || be styrene and the conjugated
diQlefin will be isoprene. The irfdeftion will be further understood from
the following illustrative Exanpl@§ 15 9&nBl &5 & to 4 Four triblock
copol ymers having different polys}yBene B @kaAng@ eBlul ar wei ghts and

di ffer®nt isoprene poly- mer blo® #lecular weights were nodified to
contain fromO0.94 to 1.5 % w car box functionality via the [ithium

net al ation techni que descggybed in anples 1 to 14 of EP-A-215, 501,

di scussed above. The resulgling funcg 20 tionalised polyners were used in
the formulation of an SAEZIOVBO | ubi§ cating oil conposition. The base oil
used i'n the oil conpositions was_an¥dVl TOQ i IFagd the oil conposition
contained 7.75 %v of a standard ®F/ comerclally avail able additive
package and 0.5 %w "Acryl oi d" (tr.?adé"c mark) acrylic ester polyner (ex Rohm &
Haas). After preparation, the SAB¢10WBO oil conposition was tested to

det ermgsne the amount of car- boxy. functionality therein, the cold cranking
‘sigulator (CCS) viscosity at [err® the epgifje oiy Runpability at 25 [err]
using the TP1 mni-rotary visconeters (VR¥) aseptho®l gccording to ASTM D4684;
and a high tenperature, high shear at e (HTHSR) viscosity at 150C and 1x106
seconds -1 using the tapered bearing simulator (TBS) according to ASTM
D4683 4or the oil conposition. Fd® gpnveld d¥c¥ 8he results actuall y
obtigined are listed In the foll ovgnd§ Table dinderntbe respective headings,
carb. funct. %w (based of total v& & polymdrherein), Ml %carb. (based
on anount of styrene nononer), [err] cP [err] Pa.s); TPL/MRV [err] [err] 30
and TBS [err] cP [err] For congardtive purpeses the same data was obtai ned
on an $AE 10MB0 oil conpositiol ¢ ng&i ni Yol Eontrer ci al | y avail abl e
unfunctional i zed di bl ock copol @ havi ng £ styren& pol ymer bl ock with

wei ght average nol ecul ar wei ght 37,000 and in isoprene polyner block having
‘a wei ght average nol ecul arwei ght of 61, 000. Thesg fesults too are

summar gzed in the foll ow ng Tabl edas is g~amoumt @of polyner in the oil,
(under the heading "Pol., %) and) e wei ght caver age nol ecul ar wei ght of
all polyner blocks. The 35 weight average nol ecul ar wei ght of all polyner
bl acks, including both isoprene bl,ocks, is presented under the headi ng
‘[erir] styrene, isoprene. For cong-erg ence, 4he cpnposition containing the
functi enal i zed polyners are identgfi&d as Conpositions Nos. 1-4 In the
table and the conposition containing the unfunctionalized poly- ner is
‘identified as Conparative Conposition A 40 45 50



55 6 EP0458415B1 [err] 10 20 04 25 EP0458415B1 As wi |l | be apparent
fromthe data summari zed in the foregoing table, the viscosity index
i nprovers of this invention are geLss s|4¥5 etter than the comrercially
avai | abl e di bl ock viscosity inprover nparative Com position A The
significant |nprovenents occur in the high tenperature, high shear rate
vi scosi ti es A heppeamnifram the detasymmatized i tha ferpeaingjtable, theyiggosity inflex improygra gl thiso -
the fol | oWl'HH° £7263ly hetjerdhan, the commercialiy-avaiighle diplpck vigcosityjmprover Gomparptive Com-
CONposit | c?ﬂs' BApE §'P'2'ig”5‘ VBIenig RGEHS In thy high {ereperatuits, pall shear sl visgasifigs end gt coly
sel ect Pvel YPRYUIPSIERATRd car boxyl functionalised pol yner of general fornula
B- A-B, wherein each B, prior to hydrogenation, is a conjugated diolef in
pol yrer blc?ni sand A is a nonoal kenyl: aromatic hydrocarbon pol ymer bl ock,
sai d poly- mer being carboxyl functionalised in the aromatic
hydr ocar besuiRe kofTRS oy ddherablitlg stdtes 2 BEOPRASE, 1Y, A, @6C0rding to daim1l
wherein the functionalised polymer is present in the conposition in a
coneent r akfj Ofn éilftorpeRitibridd@prisihg @ inafoPamoafs andfl and: mirdr GASEACEA bdldaiivel Bfdidgdhdia t O
A ai m 2 wher edrisbxfl RctidAdRs&IPolyér of Gorel fornulalERA-BAAGRsiDsath B Drid @ hydfogerfition, is
conposi ti on eonjugdtet diiefih Pol ity biGik@nd K is & ndricalkensii ekdinabic WG EamioR pdlyieer Blbdk, dafl paly-
| ubri csti ng medbeind carbtuxy Mpctohdliseginin the aomalicgdrbcarbampolydreebladk tisredi. "5 1 to 4
wherein the carboxyl functionality is Eresent at a con- centration in the
range frof o/.\mvesiém afeordinaeSlaie Torhereifdhefrpntienelissd Pelyreptiztrresent nd hexeomperdian in
nononer in 2&concentratiop in the rapasi0f 4 158y pol ymer. 6 Aconposition according to
any one of [ 1Y : ' . Gar . ' ' 1,5, present at a
con- cint Pat T amipnpEbor a7 g oS Sy iy bitlo SR S CL
aronati ¢ Ry da eshipodiin abidrNMGEs any Bnd df ClakidGd 3 AR the 6l i lupitating oB0 7. A
co sition according to any one of Clains 1 to 6 wherein the weight
aver age nBl edeamppsitign peghnding tolayy en okClaims Ui 4 wheselntha parkperyl Awictidnalilydsf ireseni ol acoer
bl ocks,B is seRtratipiin theTange frem 1 204000w% beped Suthe @mount pfarapatiqiydrogashen sgeomer in
mol ecul ar wethg finctiongligeddplymele nonoal kenyl aromati ¢ hydrocarbon pol yner bl ock
Als in tRe A&pﬁgiit{okgrgo inogoantocﬁe%f(wdirggp to Qgertilb \t’:\aerl th&%& I|i i::.Ofrest qtaf\alc n-
nonoal kenyl grgly ;E&e}a/n & it B30 I i o UM ek st rodstto o !
mononer  uni tQqdelhaf §p| ¢tronali sed polyner, based on the weight average
nol ecujgar wei ghts of the respective polyner blocks Is in the range from
0. 05: 1 t 07.1: Aconfpositidn @EUBTIME td dn@ Bnet ClaKME 111\@6 Wikerdid thé Weight Waeige mbleddiir @bigie aed)
bl ock B | s | d¢f eadhef thaeopfughted tivléfn fdfMerd bockdB 8GHthe Pdnpedfont 2000 o0iaH 00, the weightt he
range 20, 000avbmgeitgl@DRr weight (Mapoftiminghtalkenyl aromatic hydpsearadr@igmbr bivcioAa initise ranger o-
40 car bieom 50001100 00Wand lthefweighirativofietal raombalieny! sromaticthipdrocaghoy modomenynis t©: 1
tg: 0. 6351. 9. total diclsfipmanomenymitsic the futidtinnplised pelymer. bared of th@veighhaverhge mol@ulakresighis n
ea®h B, pri oofthegesngalivanplymar tlasks Is indheyangsifrom885:1 friehe bl ock and A is a
POl yStyr epe B O Ksttion Scoording td Blaiin Y whati Mv of eguh bieck 57 1 thE St Fom 4805 to 00(500,
: ‘Mw of the block A is in the range 20,000 to 70,000 and the weight ratio of monoalkenyl aromatic hydro-

) 40 carbon units to diolefin monomer units is in the range from 0.1:1 to 0.6:1.

v 9. A composition according to any one of Claims 1 to 8 wherein each B, prior to hydrogenalion, is a polyiso-

prene block and A is a polystyrene black.

45 Claims for the following Contracting State : ES

1. Aprocess for the preparation of an oil composition which comprises mixing a major amount of an oil and

- a minor amount of a selectively hydrogenated carboxyl functionalised polymer of general formula B-A-B,

wherein each B, prior to hydrogenation, is a conjugated diolefin polymer block and A is a monoalkenyl

50 aromatic hydrocarbon polymer block, said polymer being carboxyl functionalised in the aromatic hydro-
carbon polymer block thereof.

2. Aprocess according to Claim 1 wherein the functionalised polymer is present in the compaosition in a con-
centration in the range 0.01 to 15%w.

A process according to Claim 2 wherein the concentration is in the range 0.1 to 2%w.
4. A process according to any one of Claims 1 to 3 wherein the oil is a lubricating oll.

5. A process according to any one of Claims 1 to 4 wherein the carboxyl fuinctionality is present at a con-



1. A process for the preparation of an oil conposition whi ch co
mxing a maj or amount of an oil and a m nor anpunt of a sel n@imwlm“‘
hydr ogenat ed. car boxyl functional i gffsaha/ger of general for

wherein each B, prior to hydrogenatlon IS a COI’IJ ugat ed di oI ef I n pol yner.

bl ock and A i s a rmnoa aromatlc drocar bon mer bl ock,
sai d pol ﬁmﬁ‘g B’%&é t? 'Vd 6"’9’6?‘5‘6
pol yner BY% l%f ' 'ﬁ 'b c?;ﬁhﬁf PAERE, °'T'
funct j ongl '°?“““%"’°|5’F ‘1°°‘1'H‘ ‘{?&9 °H A ‘°"s°ﬁ“ 8NP 817 on
|nthe ran e o 5% w. 55 3. A process accordlngto Claim2 wherein

t he concentratlon Is in the range 0.1 to 2%v. 4. A process according to any
one-of Gl 1 to 3 wherein the oill is a lubricating oil. 5. A process
according to any one of Clains 1 to 4 wherein the carboxyl functionality is
presant Clainds fof Bhe followingTohtrattinystaRRABENFR /DN, Migedat a summari zed in the
foregoing table, the viscosity index inprovers of this invention are

gener al | 4 baidilesmosifish cofmprising EMajoCdntuhtyf sioll ahdearhisor eidunbot i salécieyTydrggenaisd Over
Conpar at i vecafboxgl fupaisndlisedipolfmer b geneialfiniuladAB, wiigpriroaeehrB/grisr to bgdisgenatiob,lea hi gh
t enper at ur esenjhgatgd divleéiapolyneet Bock eabAds & thoreslkenyiramatichyddcdsbon polgngy bloel, saidpoly- :
propeft i es.maCibeingieartbgyl ﬁ@#tuhalmdﬁlmhe am@atfc@wmgpm blogkithapf. St at es:  BE, FR,

DE, |IT, NL, GBl An oi | osi tion co rising a najor ampunt of an ail
and a i fotA SHMRRALIOn gpcoring %E) oo SR AT BERPIITe et
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2. Aprocess according to Claim 1 wherein the functionalised polymer is present in the composition in a con-
centration in the range 0.01 to 15%w.

55 . A process according to Claim 2 wherein the ‘concentration. is in the range 0.1 to 2%w.
4. Aprocess ‘according to any one of Claims 1 to 3 wherein the oil is a lubricating oif.
5. A process according to any one of Claims 1 to 4 wherein the carboxyl functionality is present al a con-
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2. Une composition selon la revendication 1, dans laquelle le polymére fonctionnalisé est présent dans une
proportion comprise sntre 0,01 et 15 % en poids.

3. Une composition selon la revendication 2, dans laquelle ladite proportion est comprise entre 0,1 ot2%
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7. Un procédé selon 'une quelconque des revendications 1 & 6, dans lequel le poids moléculaire moyen en
. poids (Mw) de chacune des séquences polymére dioléfinique conjugué B se sliue dans la gamme de 20
3 000 & 150 000, le poids moléculaire moyen en poids (Mw) de 1a séquence polymére hydracarbone aro-
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guel conque des revendi cations 1 a %oggg&é.,equel | Mhui | e est il s x

| ubrifiante. 5. Un procede selon une quelconque des revendications 1 A
4, dens quuel Ia fonctlonnalllt carboxyle est presente en une
concent r afi o "Ef grtion7. flang lonyel My daas q‘@ﬁé‘!%’én"ﬁgs“ﬁﬁ'f“e &S 13 gpmme
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5, dens quue |onnal|t carboxyl e est presente en une concentration

dens | a ggmen H'Gcé'éé Al&@uﬁ&h&&n&@e d8Sre AdIDASR A 85 dHns lequefidhBqliolsbfiehl BIBmntAR
nonbr es hydr 6genkieR,esin® BRubrits Bolfkbprénd é Alel M&béqaeri‘cgmystyfeﬁaal 1s6. 7. Un
procede selon |'une quel conque des revendications | A 6, dens |lequel le

poids ol ecul ai re moyen en poids (My) de chacune des sequences pol ynere
efi ni que conjugue B se situe dens |a gamme de 20 000 A 150 000, le
p0| S nol ecul ai re noyen en poids (Mv) de |a sequence pol ynmere hydrocarbone
aro- cs mati que A se situe dens |a gamne de 5 000 A 100 000 et le
rapport ponderal des notifs nononbres hy- drocarbone aromati que
nonoal 6nyl e aux notifs totaux nononbres diol efi ni gues dans | e pol ynere
fonc- tionnalise, en so basant sur |es poids nol ecul aires noyens en poids
des sequences pol ynere respectives, se situent dans |la gamme 0,05:1 A 1:1.
8. ‘Un procede selon la revendlication 7, dens |oquel Mwv dans chaque
sequence B se situe dans |a ganme de 45 000 A 90 000, Mw dans | a sequence A
se sitfe dens |a ganme de 20 000 a 70 000 et |e rapport ponderal des motifs
hydr ocaebone aromati que nonoal cenyl e aux notifs nonornnres diol dfiniques se
Si - tuent dans la gamme de 0,1:1 A 0,6:1. 9. Un proced6 selon |une
quel conque des revendicatlons 1 a 8, dans | equel chaque sequence B, avant
~hy- drggenatlon, est une sequence polylsoprine et A est une sequence
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