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carboxylic éompound reacts with the residual olefinic bonds available on the diene portion of the star

60 polymer, and/or with the radicals initiated on the polymer chain; temperatures between 100° and 150°C
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Vanous solvents may be employed in the carboxylic acid derivative addition step 1) including

generally ojefm—free petroleum hydrocarbons, aromatics and halogenated hydrocarbons. A preferred
solvent is a'lubricating oil basestock. Preferably a concentration in the range of about 1% to about 20%

86 by weight of the copolymer in solvent may conveniently by used for this conversion.

' Generally the amount of unsaturated carboxylic compound is an excess over that stoichiometrically
necessary to react with all the residual double bonds remaining in the diene portion of the selectively
hydrogenated star polymer. Preferably, at least one mole of carboxylic compound is used for each

.3 -



al koxi de. A favoured cat al yst Is the reaction product formed fromtriethyl
al um ni um and ni ckel octoate. Thethydrogenated, star-shaped polymer is then

recovered in solid formfromtheEPs;d) g which It is 35 hydrogenated by
any conveni,ent téchnlque such as by evaporation of the solvent.
Alternat|ver afj oil, e.g. a‘lubricating oil, may be added to the sol ution

and t he: spliNeE Dhsa t'dtld:rpbﬁﬁbnﬂirf thb r RMthvEIL hmlrliéeuitéd Star HlniEE OwithOeqoivalehE Gitios of
concent r abresxyliccashigdoyndh mnolbebicebis {aaensir Bitvesn are ar 24 eRg parensriyhwitablshe
anoant  ofHohgwr, ibgeithameaiehibrsiria ameintsint darysylig empdutiemay alsoeaeeids 109w, Sui t abl e
conkent r at ethembové asaatioh mube Cartiel @5Wb avfwithdutthé ysrod getaiast @dadidakinitithiapedl as

pol ymer . et butyl hidnwersitie ot itre|bytyhpetbengmivatroyl estoss cpbixyiivecenpaendpis cpricaliyd
above do remnved eitherthy yaeum distillationeor teheghuthe esedif 8 ppningroay st act eri stics and
are nodi ) 8 acivatediiverogragteth proglyme) reviiing dromr therefloyarsnctipss with ynsaturated paybexed by
react i on Ylig 299 isthen merifedsln watiers with: p)zn larg-chaip Blkangrsitstitutes garbylis @eid,gahydride

deri vat i Peestas dieesah P“’S[ﬂ"tyéb‘fc@'clfﬁ@'a‘t"ﬂ!fd&t"iaﬂf egter: gad by vith A& fta/Bre japing criRiningde

mal el®%c ad ""' net STAAY é" ajk ‘E“&d??P{P' "a¥1'89 gt '°%FF ﬁﬁ’[ T°"Y 95?&%&'& with o dhe)| j ¢
acid, et W °é °f U gption g & with alk
tl ct
S‘?Ie?erre |s s tab e¢ ry\g P] Jthg%eg’drc;%c sto,T gﬁ%\ ?urf;L:;eroel:e? ar
00 0 #
IO0| yréer p%Fe en%&'bF u%ntr&ﬁ&ﬂ y:

lieg gfd‘i lvé% %mqﬁ ﬁl lé{app mep st )r] and
64l BEtododR el ?,Qm by bod er batn orbliEs gte&t A4 dddibblo 't

bet ween by ew himdserd Sultdbl nivogdty. €f er abl'y be ween 4 hours and 8 our s The
car boxyl i %ece@aﬁaohmam&mudt Srdolyfic 26@/usHiaive W Bithiftble HYOREGInG ¥R lalpRdibeta ON

t he di ansatypiéd tarox@it atibCankjdible 10sster tHoRLYWBY a pahdiblif ldetViedl roh EnokmdpUlyGl Sr

i ni {Jateepodwr toh engde widre folearh aioftmel REVIRG 2t to 116 rddesbive e [2616 6] cabul sl rhdei ng
sui t abl cepdiymershiacilidat rargtomc blsek. anty/ 3apbied SoiyimesnSstaliia yrolieneesipdhglp exthene) ptopens,

car boxtutegesa isoluliterier nevtatdsy ectandsl iatd alsp didlefimed juch @e butddiong age fseprevial ¥ aodiembiin- f r ee
pet r ol ewsed By droneraar [Hhan sesultingo pelyrmer §s arrfrabll byskaganated taysdursten pbloast . 90%, moesf er r ed
sol ventpreferably isybisientighyt plhgnselufated hoadst Bdk esnPP'e'fVemameﬁ ' use rcrahvoletinn subatitient t he .
rang® cleried dom relgisebutyleput  20% 55; i ght of the copolyner in solvent
may  conyeMecHmber iaygrage; welegulsy weigtcot (‘,'BrRP P'gff“O?YbSt‘t‘!éﬁé? a‘P“P‘g}V Poteresiop thae 5000,

unsat ur%(‘f’%ﬂ‘%%‘%&??‘l“? gboxe, A9 sy impalr B dER‘E%ag"S}V REoRSFties pf-fhe tnabpredyris Aseecialty) | v

necess gt%gasﬁ%ggé [egce M Pfe'?r‘? @gﬁ , avsfa?mem?%' i s,
6

di ene n) a eal

i
| ?o ressure osmao or p eat' n atg ph ran n ] poly ,ﬁ‘%
ol o n% ﬁgﬁsﬁfﬁﬁ .RMFE oo Th 3@% twhv .x ?1 f&% B ‘ﬁ‘}e,dot:ﬁ jmsrl

Wi th eqy nt éiéu’i §qn .t%ﬁ% |h&fro?rP{rPB “ol'e ' ni ¢

bet ween \ﬁ‘ﬁ&f réted a8l 'r&&mﬂ@ﬁﬁr'tﬁéj SWole¥in Sal tbal%)e of {HOWENSRE eafisrSR dulldid for

st oi ﬁma@’mﬁﬁg'tﬁ‘e /aRYsHakd Qfar HlnteR MdldicCacliUTRIHYHdo HBiNg FdricialfCprbteRd: in IatagddOve
reacti o maRit SN MBYdFibe; dneOtditidh b thepolpbibiMOlithd BitaliaRd Mondigt PéNSh pBIvaléiiadi cal
i ni ti atsobshitutd GlccmB abid derivii®st . but yl hydr oper oxi de“or tert. butyl

per benzoare. avéage mxbess caraoylinxacid goups pErqiviydisfinamdigtp iscatnally bevev @d @i tiiser by
v acuwm Tdissinednk chat csomer of t the @olgdiein heoietioe agf cennedtedi PPpinprg thas ot Bueinc digupThe
act i 4atRseferaijyi thoguaregecmbar af sugeitisy orewps persnelypiprgndistoimbetiveendfoand Trleact i on wi t h
unsat ur at &areterphbembodipientcot teiptpcess of teinyrstiinfis giveniyclaidBet i on with: a) a

| ong- chai H‘%Hﬂi@'ﬁ@%’%@!%%%"%%@@ylb? erepwrpdiaccorAing iprqsiablishd REacedyres: froay eof |
pref er zfﬁl%}@%%?,‘dl"iﬁ‘i"éd gelegpiar meighiand a8 aBF?mR-E-'g‘PéF“W'EHH‘hB "W”H‘Pdaca bayyli a'f"!) err]

amin % Th the '9‘19’°§" °c9r d’g"é % "% d‘?eo?“" '9? 304

h . I’ 9

r 2\aI.ICt g ¥ e 6%518 68 # gﬁﬁer m accor [i1] S?r al °y°l\§?¥t ﬁ'ﬁ:;dgl kane
mal r

car boxy. foﬁh 9 fAS teadh 0 ga kan reac ant b))
or _the Preg ‘” Wiy .tp.g it 100 reaaxe Atlocbon- éusstmdt am.x.c Shiyaile

heat &angnarm@ eeaaﬁ@etpa@asfmtm% hy2Hid, 8BloYedte vihich FED 85 Bdnbifea Wk WA GBET r]
and [ erAdsopsefag r.ehbéfraiast.meem-mz aidaE-AQ 542 827 end SrdGicts QepaRY Wi REy | ed
out i n ihdide SmpoundReRMENCHe BdlyoRsfif etameat.:onn&@awe BiheCo tobivt of NG alpRdBartvR laléMBbf aS
t hat U&ﬁﬁ?hubdihld@'&upst ar polymer activating step 1), a luboil basestock being
par ti cul aTHeyanticen e polyh imobifer (Eattant ) ocBBE difpefsant prdpeitiss Dhethé Ifiadd Intodified eger at e
undegss polymer combined VI improver/dispersant.
The C;i to Cis amines employed in the instant invention can be branched or unbranched, saturated,
aliphatic, primary or secondary amines, containing 1 to 8 nitrogens, preferably mono- or diamines, such as
ethylamine, butylamine, sec. butylamine, diethylamine, 3-dimethylamino propylamine etc., but including

4



an inert atnosphere, suitably nitrogen. The |ong-chain al kane-substituted
carboxylic acid/ derivative i s obtainable by reacting an al pha-beta

unsat urat ed carbdxylic acid, anhyg'g b%&eé grter thereof with a polyol efin,
derived frogma hdm)polyrrer or cop@l yrer o% one or nore ol efin nononers
having 2 to 16 preferably from2 to 6, carbon atoms. The copol yners incl ude
random - higee iﬁo@&iﬁn&sad%&l’ 841 a0 | pYIEHiSes, Whiirdid il ofMBRIEJER laforris e [6Rked B BRyIéne
propene, ghupssedo egamhutoaﬁerhuﬂ@aym,onﬁcto&mﬂés and al so diol efines such as
butadi ene and isgprene. If a diene¢ is used as nonomer the resulting polyner
i s Rref emNsbiCy:)hNGHyRIacNHd t o saturate at | east 90% nore preferably
substamtially all* unsaturated bonds. It is especially preferred to use a
pol yol ef iare lpckisied ivherertt is25 to dend ve s 9 fof Poples obeic IpelweminspHecluda rief@pthdener age
mol ecul ammi@htﬂpwf)v'!m@mlgdriéwme fatrpraine. distwiend tganaing, Neplingaliad pipg/paings.<g-t han
5000, si Mc@amppeiniill eiperasineg MENS-digrmroetigh @inesrng. nfiai Prefered afes fiathyeng iamine,
proper t i digthylpne: ﬁﬁaw%aq 1915?98‘@1'8?,9( Ea“taé‘éﬂﬁeéﬁ well 3 ?°H°§PP’&1'H9C°3§‘€’°T° bP‘P‘E’&?ﬂsg"h b 0

r educd®t RRelyamine Hosand "Belyasyine 50%e nunber ave a e ecu ar wei

U m r%
b fia?@jgm ”ﬁéi%g%%nﬁz;é Fy “?“ o T i Bam%i%%? e
Is

chromat o otral n rox anes X f gléan a
g’],e %VE yﬁtﬁey e th ta d Ien @R Xlﬁ% ésBrb ﬁﬁg{%\:&mﬁeal SO

t hose §k|

be det'er ms%.ﬂ{%& bd HiEh b ng’u sneaE

IS a measurggl b b dnibed G phly t thQ surma} s ¥ %xyﬁé@:bﬂb&un&g |§ picQH betW8en about
sui t abl y ojaSang apat s, ipfefidbly: Betkddn 4bslt 0BB¢ i a6duti AL REst Brdidtatiiye asold 01§1.WiHeh
the . pol yeérifiibrd dm&m(a adnatidh of BéasificationSdre Gpicaly labdat 150S C 34125020 i bbt@senHdout 1
act hyabi nerd &a 20yeur9genat ed star pol ymer, naleic acid or anhydride being

par ti cul ar [ty bith eésesionesthps laparidg utdaﬁmcmbremoema tba:reddnamshtylcbrma:be in thaeabsetick 6fi on
of the pokygel. Afritrdgénbldnker isiutiem ited ad edornyistcthia gesyli. #hedsasan poperiotnifg the reaction in
subst i t uthecebsance hoxygencis dhati the| rewaittiny edditiv evain be megre oririafielyr ungifble {rahp eMgprtisaci d
groups peresgnbiiyiog: b iqnmation et the #dsht'm?r mal |y between 0.5 and 1.5. This neans
that gome dfexcens amiseyppeyd iy emploged] ghen ar"@weﬁﬁ%re'?'e@ rPOYPheoxCeRsOng Taeans of
succi ni c 9gpbS is @ dirspprehangelhe fi-chlojplenzone syl tf‘?Uﬁiﬁ‘B‘? bage s@?fd%!l"ﬁ‘f"&"’g’fsﬂ'li OE\Q
pol yol ef F'}?" ét" u %°‘o’éﬂ"%@%ﬂqlﬁ' ‘%Fan"T“’P 'f"@‘f‘ e‘?‘P’éﬁ“ 8$J"BPr tomp '5}” 3}{"

bt et %giaﬁ'q e i it b 7

carbox r rCtn evo clgs rese! rom
e 59 ?

”nsat”ra%%glrag ?éﬁa d?g 1 E R'(tferv%'vgtmve % E‘Pg"‘?i {‘m

an al
e.g. polyisg iéb Eaﬁ Ld?;' Fos8dabad [, fl-? c&ﬂﬂnaﬂ&w on\Lé&Eiiy”e
passed t W\;ﬁ? 65&% )With' ro?idatwé %F aht I(QF " any htﬁbllﬂ;?'ds #:orsancy. In particuler,

pol yolsgf hdrdtis bilst éHnﬁ.ﬁ.mauﬁssw:C.m% - dilieksdfls pRSseStea CJobd @EmbiRktiéh BF thickening
GB- A- 949 ofa@dncy ARPéNA 'staliMy RORIgH Binpdriteie BREHR @bd BR 1eMpeRRitle/\cEditl bhafddtandticd. Wt ed
'SUCCI Ni C ign@yfduntdsr thé prdssac vi ?amvér/a.sbé‘isaﬁtsﬁ?s Aofraalip F&quireRCi QFddl 0obkain b irediiired
hal ogenaitaleniighpefierinancal bsadomphrbd it i @tor 40N YragrevbisnFurther a.M Bribravbridispersdnsi C
anhygdr i delso Pyssens @. syperidil eofbifdtion 2f Odiftivietshéas stablityMperinangpt shear stability, and "temporary
hydr oclar iskre: ioetis Tenretandsheerclodsrrplersen pdiempksary yis®Sity Ipsscat ivigh Ishear etease icongitions

pol yol ef resultijat fromniae aancNewtonigel ehathster of terrotyeratin ¥ impipyers- $illjurther. e Aisharing paiverh

t hat of @3he instant golyperic addjtive is e1"1’9“Eﬂ§t rated in GB: A 1, 440 219 and

GB-A- 1, 543, T 7reactipn. ppdch At ¢ this Jove Pefa"l'fﬁ FFﬂ'@P’ ﬁ%’&ﬂ;ﬁ He-
whi ch {n g;w 'tﬁé"’ ranor%e p@ tz;; lfb% ht °‘E‘F Dé zb»;
at OITB )

i lubricati | il
ontore & 2 i %:gfz:.., :.::e T "55 s ,c;::: f:.,s
conbi ned Y - fﬂ f°’ ko e Jx 1 g
i nstant pQVERLLD &ag.bafe amms .yg ter a o g
pri margy RtrastiyidnB GRES, I WhEP usell W&a@éhﬂé Hcgtué'l ofl, Qx d:Qéeﬁ fu99ﬁ6‘52 fudi’&? bRl &b YsubipNO-

or di ani REsit 0.604CH 0BSweRhi DErRRE Bed B WaigAtREihe SR corkleblidnTIa Feachibn Bhdakdt a4k Ne,
3- di met hyb agdd) TolfoRtRMbRNdoRBrighigCa mirdk bropdtdnUely.N © 45 wéight Qerdéit d9id Bdaction
product in a major amount of hydrocarbon diluent, e.g. 85 to 55 weight percent mineral lubricating oil, with
or without othel additives present, can also be prepared for ease of handling.
66 in the above compositions or concentrates, other conventional additives may also be present, inciuding
' dyes, pour point depressants, antiwear agents, e.g. tricresyl phosphate, zinc dialkyl dithiophosphates of 3 to
8 carbon atoms, antioxidants such as phenyl-alpha-naphthylamine, tert-octylphenol sulphide, bis-phenols
such as 4,4-methylene bis(3,6-di-tert-butyiphenol), viscosity index improvers such as the ethylene-higher
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pent anes - AeoReaniae ofy

hi gher pol yam nes such as al kyl ene pol yam nes, wherein pairs of nitrogen
atoms are joinediby alkylene groups of 2 to carbon atons. Thus, polyam nes
of the fornula: [err] 5 are |nc:Eg nis 2to4and mis 0 to 6.
Exanpl es of such fpol yani nes inc tet raet hyl ene pentanine, tripropylene
tetramine, triethylene tetranine, ‘di ethyl ene triam ne, N aninoal kyl
Pi per azdight Sopolym@s) polindtidiediyiae,qlolpisbbutyltng @ik JunieateviNyiNcetats caboliers 0t sl iike _
pi per azdsm@ll acittar 45hieaé @isgeesantaoraietbgaits yhok BE ovsrtiagadismiphonktes. et hyl ene t et rani ne
or et r aeTiw/ineniod peintranilmtratedby mvedns ottbe owingHxamplesnghichoamgiveni forl thapumese s
suckasof ][lestratidﬁcalaﬁa andhie nbl'meaplriel liribbé ireamiiongo B Qérticulah mactritoand apodniagdisclosedef ul
in maki ng the estlers are al kane polyols having at |east two-and preferably
at | easExapplgd hydroxy groups such as the trihydroxyal kanes, e.g. ethylene
gl ycol , propylene gl ycol ol neth | ene glycols tr|h drox butanes
y@gﬁﬁ&ﬁfé@%&aﬁmy s b i e
t et r ahyd® “5'[' ) Gieeimcee

l’) OUY | ] aS :
t he é"ugarpp‘gg'@ ‘l gyipe Eﬁ‘?" ?WPFQhBre (S%Eﬁ‘ﬁ’%/ P PricRf "'t'aPetsr*?egltg\%

penti t ol $4Mf f't% Iminge pefied e 2 S dr"ﬂﬁ“tsfi'f’w ose and the like. Particularly
preferred al cohols are pent aeryt hritol and mannitol . Especially preferred
is pentaerythritol. The nolar hgmgf anm pep Z;u polyol to the sum of the
carbgxylic conpounds is typi caIIy tween about 0.1:1 and about 2:1,
preferably bhetween about 0 25-1 and about 2.1  nost—preferably—about 0.5:1.
The condi ti ofge et ngsgg}_,ﬂexgor magigon oQr esner 6Bl cation are typically about
150 * Cto [err] for between about 1 20 hours and 20 hours. In both
reaction steps a): and®89"it is much preferred that the reactions take place
in Whe absence ofi oxygen. A nitrogen blanket is often used to acconplish
this result. Theire for -perfot the e tlg,n N ol sence of
oxygen is that the ?ggg‘hl rg addi t?]vggnay g %gre o%%da{?‘\?glei’yb unstable if
any oxygen is prasent during the formation of t he sigFpPolyme | f excess
anm ne or polyol iss enployed then it may be desirable to renove the excess.
One ffeans of doing this .is to firs chang e tri ene sol vent
for a |ube base stockTB}IPROFUS dl’ét'ﬁ)i| ati oﬁ,‘t‘;? §5 tﬁen%ﬁtﬂ%a%?\%l une of

hept ane  equal to it he (¢ehdeemaik)i | sol uti on. Therext.cdwdlylpsime of

met hanol is ad n | ayer sy ' d upon
settl | ng; Z ?ggeg g&r’rp?’:ﬁg’y é\&%P% om iaJeﬁant |y wash SO ve(rétitmaénﬁoii{ﬁe

unr efict ed am ne dr polyol, and a second |ayer com®d Yé‘l predom nantly oil,
30 hept ane, and the additive product. After separating the wash |ayer,
the vol atil es present in thg Rr oduct Iayer an then be renoved by a
distillation techni qu§ VAr E&ﬁél—?——-t—he—géeg&s am ne or polyol may be
renmoyed under a vacuumor with a stripping gas stream The di spersant VI

i nprovers of the pregent i nventi ses ef ul conbi nation of

vi scosity inproving 3 5’8@‘rt| es v%qt;hspp%% dats'ﬁo\;;belb:t ability, mechani cal shear
stability, and di spersancy. In particular, 35 |lubricating oils containing
t hese VI i nTheoisr feaclios pbhsames siposd et 916 Cgoder Wghriscoan (06 win Hd)ite kemiveg
ef fi @ enassidyplosisecied makihprhydrige.at hi gh te erature and al so good | ow

t enper at ur e™pi TR Bpydideasoateptesf| t?ﬁt i“\‘!% obtaing Wé‘i’"P’aY?b (FARCOYater as ‘Eﬁ‘%’@@?ﬁ by/|

| npr over /“Hf"@ ity Qﬁt'§°‘4 §°dHB‘r ﬁ’&‘f‘ \atﬂ" '%H‘efhﬁ"%r"a'é? p’f‘%‘°‘8‘5’[’%ﬂ"hast he i ﬂﬂ‘i red

t hi ckeni Y- GP! BoUlP S }" F“g '
Further, s 'Pt a{c ncy mam af %’gss sug‘ﬂ‘B PP(Sr L ??on of
oxi d&tiv § “Q'JT sa ot

uLt Iyandazqdl rLSQBP 0
shear | o§ olyl hoated! 15 G254 xm PSS at
hi gh Shqum&} irp§SNC lat?,yu @Etﬁaméé {?r of
t he pol yr@%ﬁdnsouylpum n\s%ﬁnutét tenfldéFawP@\Flas rt.tb% tslhﬁoera%a RH3 (B4UG miRlire W2
i NSt Nt [kehtYdiBHat Smpreiufel MC4 héurd X0uMigl th)last hbrens AACIEA Mrbulh Qeusetcudafm&tme&o
I nvent i ORerigvB tHeQast 264 @, 0laRtlothed rdsidbdl belailebNg Oi | conpositions, e.g.

“aut onot i VR, @onpatieaSExa®bib)S 12800 ghRi3 R the BBdve-06tBritad @trtppUdtrdiHcfbntpk'lﬁud’t@,r!gegt@ii\s about

0.1 to alduflendSto rigiued B aistogityd laatit2.40p dihelhyladindpropyaimiia {DARS (L Bold dxcesetasedh t he
wei ght ofontgratted BIARA) veeMeasddt foronsour a0 *  whder stirtigria) a2 |atndspheve Tsdn theveylene
addi 4 vesvas Biribiied off mt/ 0t € e10.2%nm He afted eich theymhelide pradict was kpptrivrddhoars at 170°C

1 ubri cat iimg Neiatmospheiet unday stivied. iThe lg$t/hgur > 3\as le8yimough tthegedsiialy roistane hoy remove the

| ubri cat i'¥ytreses of Hafh\pnhothes resisudl ypltlidped, as wel | as non- hydrocarbon synthetic
oils including dibasic acid esters such as di-2-ethyl hexyl sebacate,
carbonate esters, phosphate esters, .
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hal ogenat ed hydr ocar bons, polysilicones, polyglycols, glycol esters such as
[err] oxo acid dicesters of 50 tetraethyl ene glycol, etc. Wien used in
gasoline or fuel ‘oil, e.g. diesel 2 fuel 0|I etc., then usually
about 0.00]1 to 0.5 melght percentgﬁggéég&gﬁ1the wei ght of the t ot al

conposi tion of the reaction produét will be used. Concentrations conprising
a m nor - propsrog amomaggof FIBMALA id Bylone (g 52298 solution) waé ackiad Gvef 8 AGirs DI2038g6GFUC
in a ngj orduemmamamihe KDETIAD dra b M2 Natdlbdptigrat Aftee copling3 o tcomSemparatgrhtthep @yl@entas

m ner.al | udistileds im gacourh pndthént th@unconvbited IRETA twae remarkdiby ivaceem disistantat 170arThel so
be frepar esrodugt is gamixtugsl of RIBMALARETASS (PIBMARA)DETAadhishecat drpessiot iwith Pragiuct |
concent r at ahove lofdypa RIBMALARETAografied sebalimees may al so be present, incl uding
dyes, pour Vp¥ariqus ethqysimiladi, graftedagiari nalymers pesnprepares, gpnerpllyj aspasding ¢ ﬁhmerpmwre
zinc dial lingf] ip FxepRiRsd SRl dnsluging severgl tsidla thedpresent Syentionivie; test pepdvptssN Sl as
phenyl - al pRAL SapPAraYS eLPqses. Thecsafientdetalls ofiterryporigngpts e given Bi'8®henol s such as
4, 4- nethylene bi s(3, 6-di-tert-butyl phenol), viscosity index inprovers such
as thé%et hyl ene- hi gher EP 0 364 058 B1 ol efin copol yners

pol ynet hyl acryl ates, pol yi sobutyl ene, al kyl fumaratevinyl acetate
copolyners, and the like as well as other ashless dispersants or detergents
such as overbased sul phonates. The invention Is further illustrated by
means ,pf the follow ng Exanples, which are given for the purpose of
illustration alone, and is not neant to limt the invention to the
particul ar reactants and anounts disclosed. 5 Exanple 1 I. A concentrate of
"SHELLVI S 200" (trade mark) star polynmer in "XHVI-6" oil (13.8% nm was
reacted under stirring Wth mal eic anhydride (MALA) (2% m mon star

pol ) at 133 * C during 18 houts in the 10 presence of tert.

but yl perbenzoatefin a N2- atnDsphere (50 ppm 02). The radical initiator is
dosed (by punping) in a 41 minute'period (as a 50% m msolution in oil).

GRANVS % mm 15 Intake: "SHELLVIS - 340.94 13. 66
200" MALA [ 6.82 - [ 0.27 (= 2% m mon starpolymer) 25
“Trigdhox C' 9..21 0.37 (= 2% mmtert. (trade mark)

tert. -butylper-(=75% tert. butyl perbenzoate)
benzoate on star- 30 '

pol yner) "XHVI-oil" 2138.87 85. 70 35 Tot al 2495. 84
100. 0 _Then the reaction m xture was stripped at [err] under high vacuum
~(0.06 mm Hg) to renove 40 resi dual non-reacted nmal ei c anhydride. The

mal ei ¢ anhydride ;content of the thus obtained VI-inprover concentrate was
determned by titration with 0.1 nol/|l sodi um net hoxi de solution in

met hanol , using phenol phthalein as the indicator. The MALA contents of the
react izgn product before high vacuum stripping was: 0.022 mmol /g product,
whilst after stripping 0.019 nol/g. The theoretical MALA-contents
(assum ng 100% grafting) is 0.028 45 mol / g. Therefore the efficiency of
MALA grafting is maximally sonme 70% 11. 1112.7 grams of the

abowe- descri bed stripped reaction product | and 21.7 granms of Pl BVALA

. (pol yi“gobut yl ene/ mal ei ¢ anhydri de adduct) (1.95 meg/ g Acid Nunber) were
heated to [err] under

&0

56



stirring in a N2 atnosphere. 2.18 gramms (2.29 nml) of diethylenetriamne
(DETA) was dosed by continuous-punping in 57 mnutes. The tenperature was
raised to [err] amnd the reactiong m(,)gGurgqus 50 kept at that tenperature
for 4 hours: Durimg the last hour N2 was |[ed through the reaction mxture
to renove the last traces of H20 anhd other residual volatiles. IIA
(Conpari‘son Exanpke). 1280.1 granms of the above-described stripped reaction
product 1, 224 gré&ans of keng & t®; asedu:ee,at Deqvipcosity) and 12.40g

di methyl am nopr op | anfi ? @D)é @f'olﬁ @x@eds pased on grafted MALA) were
reactwed for 1 hou¥ erg ur sTi7rfng Pn®a N2 atnosphere. Then the

xyl en® 55 was Strlp &ds Ofgf &8 $eRrd QtR0R08my) Hg after which the
reaction product was pte For [FPrRWEsSat 470 & in a N2 at nosphere under
stirring. The last hdqur N2 wag ged fhroygh thg reaction mxture to renove
the last traces of HZ40 0 &% ot Hex fesidualsvaldtijes. 6 EP 0 364 058 B1
52. 2% sol uti on) was added
TA) in a N2 atnosphere.
distilled off in vacuum
umdistillation at [err].
MALA) 2DETA whi ch can be
LADETA grafted star

pol ymers were prepared
Exanpl es°| and 11,

L

[ At 100 101;48d o of’ PI BMALA T n xyI ene (as
over '3 hours to 20. Sngof di etthyl enetri |l am ne (
After cooling to room gr%gratm&th&.x%lgne Was
and then the unconverlt wWas” r endv y
The product is a m'xture o PIIEBVALAS DETA @&nd (Pl
reactygd with Product iatcwe::.'tsm faneasPhB
polymer. IV. Various otger simlarly grafted st
general ly according t heaoprcc‘édtlr‘é dutiTredin
i ncl udi ng several out s;,, e the present invention (viz. tesf products N, S
and;V) for corrparatweupur oses§ dhe §a§£6§ detiai | s of tlge experinents are
gi véssin Table |.:10 |z 56 |7 EPO 364 058 Bl [err]
V. Certain of these Vlul\ rover,s,,\and,,aj,sg exi sting coomegcially avail able
VI inprovers ("SHELLVI “'g o 250, &GA §358 and TLA 656%, were bl ended
(as a concentrate;in rr,#neral qil) with a SAE 10w 40 | ubai ¥ cont ai ni ng sone
8% w w of an addifivg §) ge c%n‘pmsvrng andogerbased s&l eyl ate detergent,

1

2

a sudtininide ash/8sq UgdbBrsg Kol A k-BaBed anti-weak, gdditive and a
‘pol ynet hacryl at e urf pgint- dgimess.an,t, ~ egrasufl tigg O'ﬁl swas t hen
eval uated accordi ¥ tlo Fhe,sequenteg i £ as gle;scrl bed ,ng8:
i e R - e Ty Y
- R
Y e W W
30 - N ST T o~ ) -
3 83353338 B TR
ﬁuo < s e . w o
S O 0O 0 O O O O o ﬂ ® a
g < & 2 2
- G M
Agog P e ™"
wg-ﬁ-—t W = o - OO0 O ]
35 g'sgl (2T S S - ST R gg
o 5% ~N NN N NN 2 8‘04
o N . . . . . . . = ﬁ -]
4 20 NN NN N NNy b @
g - N oo ga
¢ o R e - - -2 - 2 - Q e &
N PV e naeasNsNrnan ER & 3
QD M SN OV O Y MY N @ ~ o
40 ﬂ“ —~ o el e e 4 7w B
” £ w g .28
: :l‘ OS o g (1]
. : J wl ol o W
fole3 ngssgge | EFYE
. q_ﬁ . 5 . . . P . o o -] o
45 - I ] [~ Y- TRV - B - I -~ SR - A -, ved o ©
& - - t gou
B @ e U
: <2 N0 e O O 2833
8w [ge83535888 o <
f M NN N N e
' - 0 o®
® 5 FEREE R RN 53

V. Certain of these VI improvers, and also eéxisting commercially available VI improvers ("SHELLVIS"
55 250, ECA 8358 and TLA 658), were blended (as a concentrate in mineral oil) with a SAE 10w/40 luboil
containing some 8% w/w of an additive package comprising an overbased salicylate detergent, a
succinimide ashless dispersant, a zinc-based anti-wear additive and a polymsthacrylate pour point
depressant. The resulting oil was then evaluated according to the’ sequence VE (as described in
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EP 0 364 058 Bl "Sequence VE test procedure",
1988; ASTM Monitoring. Center,
of these evaluations are set out
i nventio
of the parameters evaluated. 5 [efr] 9

that Product M (present

7th draft dated

rsr“o;abb& B,
EP 0 364 058 Bl VI.

4400 5th Avenue Pittsburgh USA).
fromwhich it clearly energes
provi des the best performance for each

19t h May,
The results

The VI

i nprover Qsbiwneel¥bledt brovainres Uit et @atet 09th Mag) 1988 ASTAC MowiodgeCanton cM00 &bt ,

t oget her whvstuet PiigsbargriBAX ITed feyulta \whihbsehdvaiudiibnsi arp set\oet is TEIHA ILIBBBwhichdit Fleatly 656.
I n +he cardnanges|thit Prodirc e tpeaent yrvendign) pBYiesothe best berfermncecfor pash atithe sarameters
IubLucatlnQMDﬂwiﬁornulatlon and the increase in kinematic viscosity at

[err] ds deternlmed

denot es a poor pérformance.
egcel

sinple test correl ates
behavi our in diesel en
described in British
a SAE™OWI0 M ddlie Eas
package of a zinc dia
salicyclate and a poly
of this formulation we
achieyg fornul ated oi

were subjected to the

usi ng an Ubbel ohde vi sconeter.

o

Kyl t
reghacy
e add
5, Whi
L% bon

Carbon Elftex 460" as (g &a
fromwhich it can be sggf4h
giving very much the | g8t
TABLEz2b 11 VI inprover |, 8&n
(% w concentrate) 8 sBs
2.4 ECA 8358 3z

15.7 25 Cainms Cains
IT, NL 1. Process for
1) re#Eting an alipha-b
thereof with a selecti)
pol yvi nyl aromati ¢ nucl
nucl eus wherein said p

of: (i) hydrogenated ho
di enes; (ii) hydrogﬂ a\
arenes; and 36 .

the aliphatic unéatﬁ alion 0
S Lha

hydr ogenation while le
reducegl; and

80

66

Dr epar
bt a un

el

k%

e

(if

VI Improver
(%3 w/w concentrate

A large increase 5

It appears that the outcome of the relatively

ently with the ranking in disper
ank case lubricating oils. The t
DIy caton BR 6@9: 1984. The f or nul
catimd oi ¥ whith contai ned a com

hMophosphat e, overbased cal cium a
yl ate pour 10 poi nt depressant
bd quantities of the VI inprovers

h

wer e equiviscous at [err]. The

ng a di spersant/VIl inprover whic
sat ur &t ed car boxylic acid, anhydr
ydr ogénat ed st ar-shaped pol yner c
lvat [east o4 pel ymekic arrs |inke
& arns arg selé&cted fromd he gro
ymer s and hydr ogenat ed copol yners
bol ynmer s of conjugated di enes and
m xtures thereof; and wherein at
t he star-shaped pol ynmer has bee
h 20% of the aronmatic unsaturatio

bl ack di spersancy test (using 3%v

BE

"bon bl ack). Results are given in
At VI i nprover Q gave the best pe}
gered®e i A ki fermattc visébsity aj
Wy ¢ VI®l nmprover™ Incrfease in
ty at 60 C (% Product Q

15.4 TLA 656
F fol | owi ng Contracting States:

sancy
pSt i S _
At i on used was
mer ci al
kyl

To sanpl es
in anpbunts to
fesulting oils
" Cabot
Table 111,
f or mance by
[err]. 15
Ki nemat i c

7.0
11.5

DE, FR GB,
h conprises 30
de or ester
bnpri sing a
? to said
Up consi sting
of conjugated
nonoal kenyl
| east 80% of
N reduced by
n has been
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40 2) reacting the activated star polymer thus forned with: a) a |ong
chai n al kane-substituted carboxylic acid, anhydride or ester thereof,
obt ai nabl € by reacting an al pha-beta unsaturated carboxylic acid. anhydride
or ester with a polyolefin dergpgded og8Bl ef i n nononers having from2 to 16
carbon atons, and b) a [err] to [err] amne containing 1 to 8 nitrogen
atons and/or an al kane pol yol having at |east 45 two hydr oxy
gr oups;Vi.Gihe Wi tniprayyr @ fremJieble | weamdiiegledtdirctarton blagadisnersarsy 49st, eggthy) withthe
Pr oces sommercialyl aveilgblp V! igpvers ECARBBaNt TkM&6nunber of meric arns is
bet weenIngheypribopchiacl digrar ??é"lfgeﬁ‘ PUW] [cariprobigpkiivadd CﬁJ‘H'Ef‘cP'g'g @i Jarmylptiop and ene.
3 Pr%@grgasacfbmema v'ices'ma omclis 6?‘“2""%@?%?’?\”"‘13 hderyiscampetor- é@ "’as‘l he

tgﬁ ar

efonc} ?Pe? !'%"d‘ﬁ? JRitiyaty. simplg, test cqry 0 and
150 d’G ‘"s ﬂ? %ﬁ"g 'P diRas! QPH'""o‘i[’)a’;‘ ﬁ%“H‘;P&F%‘&%H tE'H °§
p0| y atv 7 Us %’ de ast ?u?ncab osl v%; %Sgon in % %‘3 P Cl ai m

piEn Qkﬁ&h.sfph% LS aessffd [ a%ca,o ,
P ocplssart ot of Hw s 3@ ..etﬁ ﬁﬁe i aam@% d,
igfé f&'}nuﬁﬁ &lis. Ivﬂcho nﬁscﬁﬁ reEuﬁH?iB'oﬁé Wge 'sﬁbjéc t§ﬁ\ abby el y
y rqg&n%ts pélsanb P lestSUSRES /owp@béﬂa?ﬁargén @ﬁéx%@ﬂaslth& c Back). RbSlits are veg im64 058

Bl VITabibhe€ frith WhiERitQUICEe $doh EHANVI TRHLRY  g4RStnG YkY: PéioRfantObyRGIARY WANMEdhARK :
di Spelbﬁe%ﬁﬁt)feésﬁﬁikmehﬂ@ﬁﬁé&&'tyW&OhCI he conmercially available VI inprovers ECA
838 and TLA 656. In the carbon bl ack di spersancy test 3%wv of carbon bl ack

I's added to a lubricating oil forntABREilbn and the increase in kinematic
viscosity at [err] is determned, using an Ubbel ohde visconeter. A |large

i ncrease 5 denoj | e khddic the outcone of the
rel-atively sinpl q?‘e@%r&gg re A%%ﬁmell ‘ twﬁgf :E‘e(;; o/J‘) nking in
di gper sancy behaj+ ' e : =—t1 ating oils. The

test is describe tion BR26‘69 19844 The fornul ation
used was a SAE 1
conmer ci al packa ,
allz< | salicyclate and a pol ynet hacryl ate pour 10 p0| nt depressant To
sarrpl es of this fornulation were added quantities of the VI inprovers in
anpun®laimso achieve fornmulated oils which were equiviscous at [err]. The .
resul?‘P'mjfei\hsf%w@%’ee‘i'ﬁcﬁ@est%né’eﬁ"bﬁﬁ- BiMck di spersancy test (using
3%w " Cabot Carbon Elftex 460" as the, carbon bI ack). Results are g| ven in
Tak) et IPF°°°ﬂsrf‘6erﬁ’P"QW q‘ﬁpe’é%{‘ﬁv'b'@p@‘@é Whiphegm

per f or manddetRing; a1, slpfte-toie 'g/‘s%?:‘?fj PaRexylis, aeidt a’]hmf 35%3"71%@% ?ls?:h?"?’é’é osity

h d tr ap sing | m cwcelu

ﬁt [ er { ] ar h flP aln sau p iC arms rou coPsliBng o Se in

I nematic (‘M ogeR g § e6(5) %tatgty co% éﬁég
7.0 (i) hydroge, ated dte I Iare s, and 15.4 TLA
658 iifymixtur t reof and wheretn at Ieast 80% of th jouly 5P the Vtarshped
fol | owi ng ofhids BY3n %d@ Loy BrogdaionHihile ggs tﬂaﬂ- Qo%n-of Ihe dP6rR4iE SRssturdtion
prepari ng o Ibsé}ﬁgm I nmpr over whi ch corrprl sSes 1) reacti ng an

al pha- bet a ghasat ur at ed car boxylic acid, anhydride or ester thereof with a
‘sel ecti vetye&tyncﬁmgmﬁtmktabaymemedmmhmr conprising a pol yvinylaromatic
eus anda)ad lohg abdin Akgelsyatiuied carboxylic acid, anhydride or ester thereof, obtainable by

reacting an alpha-beta unsaturated carboxylic acid, anhydride or ester with a polyolefin derived
from olefin monomers having from 2 to 16 carbon atoms,
and b) a C; to Ciz amine containing 1 to 8 nitrogen atoms and/or an alkane polyol having at least
. two hydroxy groups;
or with ¢) the pre-formed product of reactants a) and b).
2. Process as claimed in claim 1 wherein the number of polymeric arms is between 4 and 25, and the
~ polyvinyl aro'natlc compound is divinyl benzens.
%0 3. Process accordmg to claim 1 or 2, wherein, in the star polymer, the number average molecular weight
of each polymeric arm is betwsen 5,000 and 150,000, and the peak molecular weight of the
hydrogenated star-shaped polymer is between 25,000 and 1,250,000.

4. Process as élairhed in claim 1, 2 or 3, wherein said star-shaped polymer and said carboxylic acid,
~ anhydride or, ester are reacted in a ratic of moles of carboxylic acid, anhydride or ester to olefinic
double bonds remaining in the selectively hydrogenated star-shaped polymer of betwsen 1:1 and 2:1.
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arms I|nked to said nucleus wherein said polyneric arns are sel ected from

the group consisting of: (i) hydrogenated honopoly
copol ymers of conjugated dienes;g@gagq088B81 (| |) hyrj‘mg m rs of
conj ugat ed .di enes and nDnoaIkenyI arenes; and (iii) reo and
wherein at |east 80% of the aliphatic unsaturation of the star- shaped

pol ymer ~hdsTheed mprevdt QeidmbTabley e sidfpeibd ®ra ssftioh elaéledt@eﬂ'sm;n tadf) tdgether twitke the
aromat i C eonsastaiallyavatablel v Bnppevens ECA@888atld TeMeb62) reacting the activated star
pol yrer t Huthefcanbereliackidishersaagy tqstlﬁoﬁ\igofehrabmbl@k lsaavideds winduliricaiing dil toamulaticnydndc

aci dy atiieyntraasicin inerestic tiscosityeat BTG is dejerainadivising wyutrbelatqeuvngo"mtﬁr &t ipeinbrease
unsat r denstes @ppeyRifermencach eppemﬂrytdhq eicopp obthe eglativilyt fimele fos f")%?'ﬁ?ﬁ exceliantyy ed

f rom ol ¥ith the mgkjaaiBrdisperaapey, "‘F‘f‘%‘fﬂ"?’eﬁﬂ ongineceg Gese dbpeAling Alladrhp festis descrihed o
[err] alf BydshcRA pubinatiqn BR 66% ro en at ons and/ or an al kane golﬂx‘/ol havi ng

f st rcial
?Eaal:'? :ﬁtf’ﬁ‘;\‘;%% &k dg&?’p"; hon %" ;% iy H%er. of
80| yrfﬁl E%-eﬁ Wﬁ were Tszc us %haB u(zgn%m% S we Pi%ﬁwg to(?tﬁ‘w d ![S
divingly 2% c tesF’fug f%ﬁmm ol Bz%m CREY wb bl <t
between:l~ Q‘&Qreg&n ,‘;Jg}“aﬁ IT%‘ e, peak D ecu ar wel ght oﬁvg e
hydrqgenat ed star- shaped poI yner |Is between 25, 000 and 1, 250, 000. 4.
Process as clainmed in claiml, 2 or fageferei n said star-shaped pol yner and

sai d carboxylic acid, anhydrlde or ester are reacted in a ratio of noles of
carboxylic acid, aghygrrde gr_€StET @Ei re1'| cdoubie—tymgs remaining in

the selectively hy j@'ﬂa‘f"é Q ?i‘f“ y\ﬁgﬁ:'s,f?(f:t 'émﬁrlldflmznd 2: 1t th
he i - erein the

EP 0..864 058 Bl 5. wy

star polymer and c at a Rénmperatre between 130 *
Cand [err]. 6. Pr | ai red 144 any ope of t¥d precedi ng cl ai ns
wherein the | ong challf ®Pkane- substifuted 5 cBrboxylid acid (reactant
a)) is derived, by reacting an al pha, beta unsaturated carboxylic acid or
acti & derivative'thereof with polylsobutyl ene having nol ecul ar wei ght not
gr eat er cidnag) 5000, quotient Mwv Mh between 1.5 and 4.0 and average nunber of
car boxy IClaimsfor thegbibawksy Qentrapting/Sthweé:iBE, DBiRAf @BUBtNAeen 0.5 and 1.5. 10 7.
Process is clained in claim6 wherein maleic acid or its anhydride is used
as the al phecesdfet moparigen dispatsertVompioox yhicttcagprigbsbot h i n preparing the
activat ed stihreagliog gn elphe-teta yungdturatpd capmiylicracigr anpydrilnor qshee thereof with a selectively

pol yol ef i n- dudsaqendtert daf-shapeth alymer compiisiia @ peldnyigromatio nuclegs and gtleast 4 aglymersi ned
in any one @M lipkedie saideyclavs Wersinaid painmeris;afms ae sqiested from Heratoup gensisting of:
formula: 15 [ & WW@‘P%“‘H“W@’V’QG’”E Ef‘dd'yarﬁ%P"ﬁ‘P‘F §°PB‘Y'P‘USB' °°'L"t‘9"*°d9"e"¢r ocess as

clairggd in cI

° n Ip are Wg th
claim 17 ¥gﬁ;%ﬁf@@gj b@%&?w M"é'?é% ;8* P8 APE oL P g SR sgf as

'clal med in an e precedi ng clains, wherein-the nolar ratio of

ami e’ or poloyg cﬂwms B abT ol 6 RATGREY IS coMpounds is between 0. 25:1
and 291. a) a long chain alkane-substituted carboxylic acid, anhydride or ester thereof, obtainable by
reacting an alpha-beta unsaturated carboxylic acid, anhydride or ester with a polyolefin derived
from olafin monomers having from 2 to 186 carbon atoms, -

and b) a G, fo Cys amine containing 1 to 8 nitrogen atoms and/or an alkane polyol having at least
two hydroxy groups; '

or with .c) the pre-formeéd product of reactants a) and b).

45

2. Process as claimed in claim 1 wherein the number of polymeric arms is between 4 and 25, and the
polyvinyl aromatic compound is divinyl benzens.
f .
g0 3. Process according to claim 1 or 2, whersin, in the star polymer, the number average motscular weight
of sach polymeric arm is between 5,000 and 150,000, and the peak molecular weight of the
hydrogenated star-shaped polymer is between 25,000 and 1,250,000.

5 . .

4. Process as ¢laimed in claim 1, 2 or 3, wherein said star-shaped polymer and said carboxylic acid,

anhydride or: ester are reacted in a ratio of moles of carboxylic acid, anhydride or ester to olefinic
double bonds remaining in the selectively hydrogenated star-shaped polymer of between 1:1 and 2:1.
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12. An ashless oil-soluble dispersant/Vl inprover when prepared by a '
process as claimed in,any. one of the precedlng cl ai s IL.cating
conposi tion conprl sing a maj or angplghephsdg Ubricati ngi@ﬁiﬁﬂﬂjnjﬂﬁ{l Ill
anount of a di sper sant/ VIl inprover as c? al rred in clai he
following Contracting State: ES 35 1. Process for preparing a dispersant/ Vi
| Mpr over 5WRrGdesCAGRIMGIES ardy) onb BCEINS §- 4Me|einpﬂiwst&a@b|am¢rrhaawboawmc.e arelaGacisdi C
acid, anhy cit i tenperiaturesiieiesi fBBr ©@hd 280t 0. a sel ectively hydrogenated
star-shaped pol yqer conprising a polyvinylaromatic nucleus and at |east 4
pol yreri & diremesd amkigoted dn smn ehenai dlee preceding roiginrs whreth {he | lgngEahiic akenersulstieted

sel ectéed f rogbexyh aogir raptad @ 4§ derivedcbygbactingCan alpha, beta ungatuyatddhadrboxylicadicbet active
honmopol ymerderivelive theyehf witfepeivissbutdengdiyingemelecyler weight nej areatdr Hae$e8.: quptient) Mw/Mn
hydr ogenat ehgtweeh b ek ansk averags mukerca] carbetliccacidPuRD PR @P’k@ﬁ'ylmoane'wé@e" afd
(iii) mxt Lﬁ"6§5t hereof; and wherein at |east 80% of the aI i phatic
unsaturatiQ she stgr- aped pol rrer has been reduced hydrogenatlon
whi | e " e&s 1’?’? &a' gf n‘%{{‘)’ ",f; &’ pa"H%?é'd e'ﬁse andj b e
and 2) reac{TaE T u? % ac‘d rea§8 Sf PH F&" 7o e an”h § PRPY 8915'

chain al karfeysu S 8” "¢ acl anhydride or ester thereof,

obt ai nabke k hydr| de
o estpr ai th ése%% ’y"%?é ﬁhﬁ??@eﬁpﬁ&? %%?%*‘Wﬁﬂ&%?mé*hsﬁ?ﬁg‘* 2 1o 16
carbon  at ong,cip) -[NH(CHZ),,],,.-Nl%nd b) a [err] to [err] amine containing 1 to 8
nitrogen atons and/or an al kane pol yol having at |east two hydroxy groups;
or with c) wheR n§ 21d Landedlispri@eluct of reactants a) and b). 2. Process as
claimed in claim1l wherein the nunber of polyneric arms is between 4 and
25,\ane B.hePradss as claimed yrv cla 8,awerat the aningie Wisthyless Hiaving,ytistingena astaming. or
Process acaetraelhylé\eb@tauhrm m 1l or 2} wherein, in the star polyner, the nunber
aver age nol ecul ar wei ght of each pol yneric armis between 5,000 and

150, 000, 1% rRiocescas slaimed irpang o0 amml g/ whegéin thia glkang polyol RrPegladBlitg58 Bl
hydrogenat ed stan-shaped poly i s between 25,000 and 1, 250, 000. 4.

Proce$s 3% Recarsmadcrlaimeddn amnene, °f 2‘9 eceding R4inps: pyhersin ghepolar @'ﬁa’b@ﬂ'“‘p?ﬂ Refveroand .
sai d car box&A v B\ecfa'b%mw&@d%&@g?@r“?éﬁé"?%act ed inaratio of nol es of

?222%?'{3? kil %@F‘P&@Pw@ﬁt"ﬁégwﬁa TS B8 AR AR SR PRt

1:1 an 2: 1 © ipoce f—""%%'%s% as claimed in any one of clains 1-4 wherein the

t I t
ond [ E?r ﬁff}aq; %P E;ggsﬁloh %omaasﬁ%aar &e%ﬁ,gﬁdof Wik RIRETAI 4o dap 0GR Y her 1]
wherein the ong ; c ain al kane- substltut ed carboxyl i c aci d (react ant a)) is

deri ved bmnqgeﬁpgﬂerfgm{h@d;mcﬂmtﬁeuagat urated carboxylic acid or active
derivgéive thereof with polyisobutyl ene having nol ecul ar wei ght not greater
than 50086, rgetess e HrepMiMgd vidpersab@nmpromr amch cbmridgd aver age nunber of
car boxyl i c ac)j daging enp sipipeietapdbatdated camboryic atiy, darjdvitesr d3teb thareol viith = selbbtivély
Process as chgdrogechtddrstasisieeipad Golymue cammisingh eolyvirglatothatinr nuclbs i laylelast 4l potyreerio s ed
as tbhe al phapmizdiniedinsain nuclassorhermmrshid pylymaic aosterd sleatod fromp themenup ngpsisting of:
activated star () hpdrggepated komegelymeys and/iwidrogengiecgenetymrys ofisenjugated dienes;
(ii) hydrogenated copolymers of conjugated dienes and monoalkenyl arenes; and
{iii) mixtures thereof; and wherein at least 80% of the aliphatic unsaturation of the star-shaped
polymer has been reduced by hydrogenatuon while Iess than 20% of the aromatic unsaturation
has been reduced;
45 and;
2) reacfing the activated star polymer thus formed with:
a) a, long chain alkane-substituted carboxylic acid, anhydride or ester thereof, obtainable by
rea:,rng an alpha-beta unsaturat?d carboxylic acid, anhydride or ester with a polyolefin derived
from, olefin monomers having from 2 to 16 carbon atoms,
50 and b) a C: to Cis amine contairiing 1 to 8 nitrogen atoms and/or an alkane polyol having at least
two hydroxy groups;
or with ¢) the pre-formed product of reactants a) and b).

2. Process as claimed in claim 1 wherein the number of polymenc arms is between 4 and 25, and the

65 polyvinyl aromatlc compound is divinyl benzene
3. Process accordmg to claim 1 or 2, wherein, in the star polymer, the number average molecular weight
of each polymeric arm is between 5,000 and 150,000, and the peak molecular weight of the
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pol yol ef i n-substituted carboxylic acid (reactant a)). 20 8. Process as

clainmed in any one of the preceding clains, wherein the [err] am ne nas the —
formula: [err] wheren is 2 to 4 ggagabge@yto 6. 25 9. Pro m

in claim8, wherein the amne is diethylene triam ne, trlet iﬂl
or tetraethyl enepentanine. 10. Process as clairfed in any one o Lal N5 8- /x
wher ei n "t Ihgdragdeaiaesireshapall polgmds éstiotr@sly 24000 bad 1,258000L1. Process as claimed In
any one of the preceding clains, wherein the nolar ratio of ami ne or polyol
t o t he durfradkess ctidmed bxgiina, ecnrrpawhmlﬂn said bletsiered rOly®sr andgsaid carboxylic) gcid, A
process f @nhydride pir@p!araat fieagtpdoif mrahmwrm‘d@t of regrboxylig anid, tahlydridghdr istec torgigfinis e s

m Xxi rig a reigjtde bardpiameiniag indhegmlectively’ hydmgepatastsiarghapsd polymar of batveesr 1 bgnd @t of a
di spersant/Vl inpyover prepared by a process as clained in any one of the
precedi Frg REPoaPSAS. é'aF%ﬂdé'i’lP"ci’rfg'p ©olelsims Pét"@?r’?’éﬂ?pﬁ‘%ﬂé‘"?’lﬁf‘d FRspopyuliG @gld ave reacted
Vertragsst“ééfeél'?"’aﬁﬁbeme“ Cepsl 2507C- NL 40 1. Verfahren zur Herstellung

el nes Dis Ier ttelllsk05|t tS|nde ver esserun mtte S‘h as u ta
Crectech o BEEAE ?c.,i“" ze,bo,s. f&u%aer
Ester m t nva ve t%er \}olyn ut ene ecua w 500
p0| yVi nyl 'Kédr rG&?hc c o|yo|
gebundene w@g esa te. nere aus

G uppg. bestehend aus (|) hydr| erten Hormpolyrreren und hydr i erten

Copol Yy Ngr efocé@ad Rimed ii1® lclaft) 6 NHBRMNIalbiL | akid o disi MMhjdRfle fSO0RRH B RYE BIpHED iBeta
konj ugi er tyasaaite \@MbolNE adild BAR InksPdpyiing e Wiiated 3 fdlyme} (st96 P aridaRbrepdNfg the
ausgew-hi tpofybiemh-subsiititeaiBoxyld dodadeactmsa)30 % der al i phati schen
Ungesittigtheit des sternffirm gen so Pol ymers ~durch Hydri erung
redbzi eBt Rumesbors cigimed in auyloneofdheneetodiay clars wa@eibthd & -1a moima hassthhiomula:
Ungesgttl gthelt reduziert worden sind; und (2) Ursetzen des derart

gebi | det erNHaiGHe kM EWlnidkr i er t en St ernpol yners mit a) einer |angkettigen
al kansubstitui erten Carbonsaure, deren Anhydrid oder Ester, erhaltlich
durch Unsethe@m '%?FPe‘ra“&I"pﬁ&‘?)ﬁvt a- ungesdt t i gt en Car bonsdure, der en Anhydrid
oder 2Est er m t ein tin, das sich von nnononer en
mt 2 bfs P E'ﬁ' f’f ﬁ'P'B‘nﬁ'nw'P?fﬂ'ﬁbthéf""‘edﬁd""HY'e%‘? ﬁ'@'ﬁi‘?e’d"ethy"ﬁ’Pstet@I"@g %Ani n,
das 1 bis t%" ?:'1? TG/t ome ent h~It, und/oder el nem Al kanpol yol mit

m ndest [ Qx [ Pr odukt der
rmeczulgou s e g ﬁ?g%%ﬁns"'d‘f’ el B B el i

| M U154 Bocdss AEAAREY iR Bny ond! oF e bréchdi g Sidis, thbr@iﬂ%%&fé?h&tm OB ordéo?yoﬁgzahl
der pol yngha loQ8rbéhicS Bunds 14 BGwéen 0.958Ghd bd di e pol yvi nyl aromati sche
Ver bi ndung Di vi ny{ benzol ist. 3. Verfahren Inach Anspruch 1 oder 2, w obei
be! demftepoged e pRpsatdh bCdGERRng brsiBonMalich kb sgemixifig a major amount of a

‘W Cchtss zahlsnBathg 6l anddsifor RMbyNEBI eedispdisiitYadprdver Bropedstl Byfloceseths Lhalt{da th any e gt
und der Hambsttheprbcediag cibisekul ar gewi chts des hydrierten sternl frm gen

Pol ymers zwi schen 25000 und 1250000 liegt. 4. Verfahren wie in Anspruch 1,
2 oder Bateptanspuiaheht, wobei das besagte stenform ge Polynmer und di e besagte
Car befs Beteetanspaijohe fixfeigendeVagmaestaaten; B, RECFR 8 Wolllver hal t ni s Car bonsaur e,
derer‘f"Anhydrl d

Verfahren zur Herstellung sines Dispergiermittel/Viskosititsindexverbesserungsmiittels, das umfaBt
(1) Umsetzen einer alpha, beta-ungesittigten Garbonséure, deren Anhydrid oder Ester mit einem
selektiv hydrierten sternfGrmigen Polymer, das einen polyvinylaromatischen Kern und mindestens 4
polymere, an besagten Kern gebundene Zweige umfaBt, wobei besagte polymere Zweige aus der
45 Gruppe, bestehend aus
(i) hydrierten Homopolymeren und hydnerten Copolymersen von konjugierten Dienen;
(i) hydnerten Copolymeren von konjugierien Dienen und Monoalkenylarenen; und
i) deran Gemischen
ausgewﬁhlt sind, und wobei mindestens 80 % der aliphatischen Ungeséttigtheit des sternférmigen
50 Polymers _durch Hydrierung reduziert. worden sind, wéhrend weniger als 20 % der aromatischen
Ungeséttigtheit reduziert worden sind; und
{2) Umssetzen des derart gebildeten aktivierten hydrierten Sternpolymers mit
a) einer langkettigen alkansubstituierten Carbonssure, deren Anhydrid oder Ester, erh¥itlich durch
Umsetzen einer alpha,beta-ungesittigten Carbonsfure, deren Anhydrid oder Ester mit einem
&6 Polyolejfin. das sich von Olsfinmonomeren mit 2 bis 16 Kohlenstoffatomen ableitet, und
b) einein Ci- bis Cig-Amin, das 1 bis 8 Stickstoffatome enthdlt, und/oder sinem Alkanpolyol mit
mindestens zwei Hydroxylgruppen, oder
¢) einem vorgebildeten Produkt der Umsetzungsprodukie a) und b).

12



| a oder Ester zu ol efl ni schen Doppel bi ndungen, die i | ektiv
hydrierten sternffrm gen Pol ymer verbl ei ben, zw schen 1 jm IWI’ t zt
werden. 5. Verfahren w e in irgenggigngiloggpiAnsprilche 1+ L '
wobel das Sternpol ymer und di e Carbonsaure bel el ner Tenperatur zwi Schén
130 C und 250 * G ungesetzt werden. ?6 6. Verfahren wie in irgendei nem der
vor st eherzadeverienTwes ia Aespaenn dpansaridnh, word aib Adiadl deaputetdni 2yeiga lzkisahen 4 und 25
substi t ui er tegt @ardeqniytinyarendiftbea Nerbionsy Bivinpiedrawist.(a) ) durch Unset zen ei ner
al pha, bet a-ungesat ti gt en Carbonsaure odor deren aktivem Derivat mt
Pol yi-s0bu yVetahren inach| Aneprudhbl eden 2avieheibet dem [Steipalgmeraday da0Eghnitiithechglokutarge-
Quot | edit en Wilitsgrhionfitieb ledes ppiymergn dwaig® awirehen |SARY und 1FRIAS lisghindrdor Bprbstwad, degh|
von 20 Walphylssaprighte fasdydregerraiergimigen Raiyerr exischen #5090nd dROA0DIEGE und 1,5
abgeleitet wird. 7. Verfahren jwe in Anspr uch 6 beans rug‘"

ng

ht, wobei
Mal ei nsadr eVERRPEn yie ANSRRY & oen P Loansniychl, yakel das terstqrmitymios Ralypsmd g
sovonl bel DO ErEel qgea;g@v B s %W"sv%%;s%@*gg b ﬁ:ﬁ?@ e
such b8 def%HEFe: & Piff ?f‘ 8y ag’] ' P'?f?’n%;ﬁ’s?ﬁ"f ST Qyfiiedsn ST Tiggn Polymer
( Reakt i onst ST eRamRsceN! W ARLTERP =M YEP™ 28 8. Verfahren wie in

i r gendei rof Qi nzggngi& 5 P& 5o DEAMSRIHGI, - wolBPSls ShmpohfioPhd o €
For mel N&S( gél.?j\%z e)TQ fér zwischen 13dlétun%b§b'g%ﬁ\g£g%\ gjf&en.‘l, st und m6
bis 6 jsst. 9. Vertahren iwe in Anspruch 8 peansprucht, wobei das Am n

Di et hyl ergt  gHahBn wiblih GhdhdbiReM 8érIv3ifisRon@sHO AnspratHeadbidluctt DRBbIIE Bngkéttige shan- 10.
Ver fahren Weubstiilerfo! GRBUASHURE (RoBiEibNsANEAMEC AR durch BBEP lolne biphabetaahgedittigten

Al kanpol yol céredneiues ydda fdden iaktivem 1brival/@itf Rdifsebutydnemit Biner (Moetid@iargevioht] @siner als

vor st ehendesoof\nsipsmcihetidn®a dwMa Cdwischeno D8 | und a0 1ud ainer Wechischintitiichen \ApzahiAmonn
odei_Pol yol CarboxyiGuppee jedRnlyo@tnnimtekijitell eviswherduget Szahpalatawird), 25: 1 und 2: 1
liegt. 40 12. Eln verbrennungsarckstandsfreies, 61l osliches

Di sper gi & nVerareNiviskipshnsertehi 6 deansrrndhb sxobel UVilginsliyre efer deganrf\nbydrig piscaiphaibpta-
Ver f ahren, vigeséitigte; Gagoptiiuie samentiesi derdiesstalivng fge H«lﬂmgr Sterpgolyiesst,Shyq, 0 4le auch

her ge;ts el i t beldprcierptalitng den pplyalefinsubstityipsten, GarbonrdurmRaaldiorsqipRy Mo AR YL wpdst e

gr 6f | e®®e Menge elnes Schmer6ls und el ner gerin- 45 ren Megge_ el nes
B sper gi & nSEPR e iGRdeeT Ser i e SR e Tt ot & 1 AR TR 12

‘bean- sprucﬂéé(?@éﬁg{cﬁg}ﬁpwohe fUri’f f ol genden Vertragl staat: ES 50 1.

‘Verfahren | B ef nes

Di spergierntt [ j ' besserungsmttels, das unfelt (1)
Urretze"% el nrq‘e%'t "g{jgﬁﬁa, %Z%%%Eg@gﬁ%(%{%ten Car bonsi ure, deren Anhydrid oder
Ester i tg, ei/QaReS StecH LAnYpritntH b&hdpRntS WeelThA! Ah BitfhyRAtHANIE Triofl PentétlaMMModer
pol yvi nyl ar psRbihyérpeilentteisl UNd m ndestens 4 pol ynere, an besagten Kern
gebundene Zwei ge unfaBt, wobei besagte pol ynere Zwei ge aus der G uppe,
best ehgndioavériawen wie in irgendeinbi dai AHspraEHo Ay HeaSpiacHL,Wobsi @8s AlKEpdmotiPentabily it ist.
Copol ynmeren von konjugierten Dienen; (ii) hydrierten Copol ynmeren von

konj ugi ertteMerBhremete il irgeniisimpa tid aronplobandencnispriiche bparispriichti ovobel d@e mplgme Merhilinis
ausgewdhl t * winrfahin eded Paisbair Spimel dey tCGarbexy8erbiliuhgen zliscirntebd ahe 1 liegt.
Ungesfttigtheit des stenfé6rn gen 13 EP 0 364 058 Bl

111 11401 Y84 Elpj verbrennung_srUckstandserias.~ﬁllﬁsllcba&ﬂispetgienniﬁal&iskosjﬁisfndpgpry?ﬁ?rgnggniftgh
Hydri erung PEUNEZidRTh PRYPERBIPN SR I rofRiRiPem derwarmteararersinserighe hpanapruck frats et hen
Ungesi tti gt WM™ Peduzi ert worden sind; und (2) Umsetzen des derart

.gebl | det e1g. E)%g I'S'(\:/Anﬁerntilgur]santl]vxgwrslet%ntg,e&]miésstseenrdnea)n%l a(fer%Fe?Mmgg sines Schmierdls und einer gerin-

45 geren Menge eines Dispergiermittelsl\[iskositéitsindexverbesserungsmittels wie in Anspruch 12 bean-
sprucht. | )

Patentanspruiphe flir folgenden Vertragfstaat : ES
H i

s0 1. Verfahren _;ur Herstellung eines Disperéiermittel/\ﬁskositétsindexverbe_sserungsmittels, das umfaBt
1) Umisetzen einer alpha,beta-ungeséttigten Carbonsdure, deren Anhydrid oder Ester mit einem
selektiv hydrierten sternfSrmigen Polymer, das einen polyvinylaromatischen Kern und mindestens 4
polymere, an besagten Kern gebundens Zwseige umfaBt, wobei besagte polymere Zweige aus der
Gruppe, bestehend aus :
-] {i) hydrierten Homopolymeren und hydrierten Copolymeren von konjugierten Dienen;
(ii) hydrierten Copolymeren von konjugierten Dienen und Monoalkenylarenen; und
{ii)) deren Gemischen .
ausgewdhit sind, und wobsei mindestens 80 % der aliphatischen Ungeséttigtheit des sternférmigen
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a) ei n4 | angket | gen al kansubstituiten Carbonssure, deren Anhydr|

Ester, erhaltlich durch 5 Um;et en ei ner al pha ten
Car bonsaure, deren Anhydrid oder 1€l nem Pol yol ‘h
A ef i nnononeren m;t 2 bis 16 Koh enstof atonmen ableitet, u"nd cb

bls Cli-Amn, das,1 bis 8 Stickstoffatonme enth~lt, und/oder etlern

Al kanpol-yol FrnImiem wﬂmsnmaumuuziéytgmmeylsgﬂupmmﬂ vadngér &9 20e binden aromatischen

vor gebi | det ewngBstitigikit redielort vowled siuhgsbr odukt e a) und b). 10 2. Verfahren,
we In Ans pr{@c¥msbizbredassierad gbkildetevcditiierian kydrierien Blerngelymproimitner en Zwei ge
lenghgttigen-afkanisubstitujsiibry Garpapbéureo deser] Arnbidsid\aderiFister erigftiich durch

Di vi nyl benzol W@?.9'8°'"Q7eﬁ‘ﬁ"&h?t@wgﬁ$§1§telkr@m°m§w91dQ§€fbf\"@d"ﬁl/méIESB('-J itcRinem

37y ¢85 Sleh MITF PlefinEpRomBtSn @it iy (§lonlgnstofiatomey) sbleitel 488 | onni t t el

j edes pol ymer &heingMR Ceydis Qw“gf&'héi?ﬁ 50y (9 BB § Ao TITTRR M /oW e AkprpebieliWer t
des Ml ekul ar W@ﬂ?i";@g ‘i'pé??’l sternform geny Pol ymers zwi schen 25000

und 1250000 NI éﬂ?"m P@ﬂ“ﬂ?’ s?fz'ﬂﬁ i‘" 9 odor 3 beansprucht
\A\ﬁﬁ)elld“ ;fvéii% %[ﬁurcm1%e POl\ééé‘gE ?J i AnI %l% ue?een%v :‘ejg\lﬂilg%en 4 noe £ oder
Ester zu o | N SE Y nn%oppe ungeﬁ dPe I'n dem sel ektiv hydri erten

st enf or g, J@Gafreh VAR AS T ?b&%ﬁ@ wédd 656 60 slerbolyRer s LukdRRATELR MUBKLRRS- S
Ver f algr en \WisdaRerniie REGY shRMMoRR ZwdigsPivisehta 5800turid 86086 fiedk (o deWﬁb&lstwgﬁ-ﬁes

St er npol y NRblekiieheichts et HyBpEIstéints en%@msrs TaBgnen 25000 unawsoddd gt 130 C und
250 C ungesetzt werden. 25 6. Verfahren wip in irgendei nem der

Vor st eoidenugahidm s/priaheprior ans pdetl 6 bbansphdde wolshi Bas! tRSaglecdtdnfSyigal Holrmer und die
substi t ul ebdsegtéaarbariidel rdere Ratykild aies Exer lid ailemeMolald)tnisl Garbénsiidne abrae Anrgtrter
al pﬁwbet aeden fetet tu plgiinische@aDdppattdmiungen,odioin deer esloktik hydrieman Deerafivenigen Polymer
Pol yi sobut ydrideibam {W'sehﬁnémwmzékmgeﬁegéwrm kl el ner als 5000, el nen
Quot | enten MM Mh zwl schen 1.5 und 4,0 und el ner, durchschnittlichen Anzahl
von 30 5 Veriahmm e iy igageaineme doh npplEle] hdieRIspeht| wobskfasc Sierpalyrasr yag| die 5
abgel ei t et Cipgngdurezbel %?’fTa'ﬁP%ﬂ“’\ﬁW/Ec'Teﬂ 1%&}?‘68?9 § “B\Q%??Eb‘f’?i , Wwobei

Mal eifis ur or deren Ar1 dr| d a . esf | gt ej Carbons~ure
Sowﬁhlb | s%gg; 'f‘éfp ea i s ? ga .uch%‘(9 T;é J' %aﬂa e:a’j'g(ten
aléc K € e o er |{;I em B‘ I 5 lx{ einer als
(Rea n;;'ef’ﬂe e‘f’ 8{ o dm?,‘%m LS i h%{;hn Groh gzapt ven
1 I )

Formel NH2 (rCHg?M 7 )n TNFD . 40 °'Iﬁﬁ , oot 2 bis 4 st und mo
bis 6 ig. véanye rwieaiarfma IHES IDBanSradRE, %Be.&név&fs&w lobiét 'oren VYRfdrid ASaiphalobta-

Di et hyl ent grgastigte démoa;a%aél SBRSHEbdi ABH HorsRilGHg dbe hitiafdrBY SRMPaYhai&TiStud Hlals afiéh 10.
Ver f ahren iéitderl H@rstdu@@raﬂe.bdwaeﬁﬁsa&mw&mma%héam RebktlaRsiaNAdhmecal) verwbriabiaiiradas

Al kangol yol Pentaerythrit ist. 11. Verfahren wie in irgendel nem der

vor st eheandesriakas pie Grirgendsramsier weskshenden Mespricdabeasprache, Wabsi 10§ 115 -Aminstie/formei n
odrr. Polyol zur Summe der Gat boxyl verbi ndungen zw schen 0,25:1 und 2:1

| i egt. 50 NEACHAINHGHRaMHegn zur Herstel | ung el ner

Sdh r6. 1 zusanmmenset zung, die ein Mschen einer groBeren Menge ei nes4
Schi 4€r dI shabidesin s ‘g'étr”l”ﬂgb(?'@ﬁsﬁénge el nes

Di sper g| er eI sl\/lsk03| ti: SI ndexver besse- run s mttels
el nes Vér g’ : wig i P’p“ r& BITORPrYS RV eRet d%?&’@?@f?&ﬂﬁ%‘ﬂa% P'ﬁﬂﬂ@e"am'“ oder
beanspr ucht®"af ?j‘@%”?’é’?’r worden |et. 56 14 EP 0 364 058 Bl

Reventgl %t ll%ﬁren wig in lrgendemem der Ansprtlr':he 1-7 beansprucht, wobei das Atkanpolyol Pentaerythrit |st

11. Verfahren wu9 in irgendeinem der vorstehenden Anspriiche beansprucht, wobei das molare Verhiltnis
von Amin od%)r Polyol zur Summe der Ca;boxylverbindungen zwischen 0,25:1 und 2:1 fiegt.

50 12. Ein Verfahrep zur Herstellung siner Sdhmierblzusammensetzung die ein Mischen einer grBeren

Menge eines; Schmierdls und einer geringeren Menge eines Dispergiermittels/Viskosititsindexverbesse-

" rungsmittels ‘umfaBt, das mittels eines Verfahems, wie in irgendeinem der vorstshenden Ansprliche
beansprucht, hergestellt worden ist.
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Revendl catl ons pour |les Etats contractents sul vants: BE, BE—FR—EB—++F—N:
1. Proc6d4 c3 preparation d' un di spersanttagent am-l i or ant dice de '
vi scosite, qui conmprend s E 3| gl on d'un acide ‘!ﬁ.@ % MJ”"I
insaturd en al pha-beta ou d' un an rlae ou ester d'un teI b
pol ynbre en dtoile s~l ectivenent hydrog ~n6 conprenant un noyau po yvi nyl
aromat i - pyvéndidattéil NDi ns 4 branches pol ynbres‘relides au noyau, 0O |es
br anches peebntakions SouRlesEiRs sortmcaBSulvantyt BEDE, ERIGR, it N6 par: (i) des
honppolynbres hydy ogdn~s et des copol ynbres hydrogends de di enes conjuguds:
tO Piotddé die prépaioh Yo tiemrsayttipant sndtisrad dindicddredscodifjquignomgread  de
nonoal 66nyl ar) dm esction eitun (acide parbeyiigge insdtad ge siphahStaoty d'aranipdride 08 @stes den tel
| ' i nsat ur at i oavidaldveshatpobymére®n éjoitd shirictivemnent hidregiéhéocomprnent pa-oryRY polyyigy! aromati-
hydr ogenat | oanPah?al moifg & branhag P‘d!é“% rolidaeay navpis a¢ {pe RrnYEs a?'mﬁ Ft?[h‘é’“%ls'%"c e
reduite ; daps le grupeansigis PAL p rrere en 6toil e ainsi

rf@ ?ﬁ‘"ﬁ?@“ est er

a) un aci de al d‘bi’ﬂ-,s 'TB%!PR?H%? XR%°9§" pS hydiogsnes
d) un t¥ acide, "’ﬁfﬁﬁ’ ym %ﬁ"@ﬁﬂﬁ%"? Sﬁ:‘gg%ﬁ °f%ed§‘i’"f’a' 8Fe’ e(t:ar boxyl i que

i nsaturd en al i yn_anhydr | de ster d'

pol yol ~fi ne r(lIO a%t:gf 6[‘(‘8? ésg‘de "in: a%ratu??ar@aﬂ l% ?;: é?iu ggunéj

car bone ; fr@iﬁ% ”0 ones d azote eVou
un al cane p0| aihe longue oggrp%h%rggjplﬁéstd?ﬁ‘qﬁ R¥Kcide, Sbdvat/ eC
c) le produit % ﬁ@arﬁ%a@% U#Qcﬁ@&%k aueai)maﬁl aip e-bétal AR hyind an | a
revendi cati on Jesteﬁamt GEUE bl G BRI e R e A Sy e
entre 4 et 25 Qtoniegdgggmg%tpo yvi nyl aromathue est du divinyl benzene. 26
3 Proced6 sel omy) luw dnfecdddd: @t s @bntdnaUl 8 slofiss d'26r @lou ulaksnel pRIyPIGKHTEY Roifs)

6t oklLeg | € poi dﬁum\@wﬁyﬂh&ﬁ sqmyen esr nonbre de chaque branche pol ynbre
est conpris entcvBp&dGOﬂéfeﬁnékﬁﬁ)c&ﬁﬂaneéachcmq))eubols nol dcul aire au pic du

pol ynbre en 6toile hydrogbn6 est conpris entre .25 000 et 1 250 000. 30 4.
Procedd sk| Brocddd spioviemeriensidationrd, dans;fequal ledromijrgrse br?eq@epo'Yf@stwmes e 4ebi | e
et |'acide eaettbmmpptﬁmlmuylg@matmhywvd'évmdae@eneer sont ms h réagir dans un
rappor# des nol es: d' aci de car boxyl i que anhydride ou ester aux doub

li ai sons %I Brrde ales la revandiptien 1 ¢4 s dane °§Eﬂ' '@ p@W’"@'P(?PIéé’"%é‘T ROids; 'U
hydr ogdnd c | & pambrg de £h ”%g‘;%““i polygisre &st pg ?g ggﬁ Lﬁ @ ?:B?fgﬁje
des revendi FgEFHATE a'ip'ﬁd" g Ip hydkogsag ?fﬁﬁ?"é’"%ﬁ"“@ P ‘? ci de

car box%l Iﬂug a r vefc?a’g gn% Orlqe;l.’il mé?ogﬁp toul%%t lea@l% Gar :}c que&n et
250 C. 6. Pg%fﬁg LRl s'f am% %wcf A a0 CahhicRde
dans | equel .am.ss&r s 7o aqb e o .s.emyaf &hd i On
a)) est obt ga.hbng@,g"er, Blyon n aci (fe carboxyl I'que |nsature en

al pha, beta ou d' uh dérive actif d' un tel adde avec un polylsobutylbne ayant
Un_poi gs gI0prestsaeloR riRSquslbeaie 84T re@n@&Miths 1) dH&QbdUEING pHIWHMD of BRI biSragias | T €
1,5 et 4,0 irbdkPiqlesORt Mis ARYRM 2dfe BMPSIAES caﬁ.brdeemnbmwétlzm par portion

pol yol 6fine conpris entre 0,5 et 1,5. 7. Proc6d6 selon |a revendi cation 6,

dans | eque| Plocédscsdion Nue GluelcoboLries cimremdatjods p@desdestés, Udnis lidgpel I'axdideraicadBearboxyli-
aci de/ cart ~quey tigine langgmkcerpeereactibrpd)pgsholit@u tramréactienndiun agidp catpowlaué beatwiéien
pol ynboe en alpheakilacousdiuni déave( Stifadiun t9)acige @ved arn pglyisebulyReqayaptt ingugide enoléculare thes
car boxyl i quéur§tiays & 5090 upayotiont Mwids spmipes ¢nire 1(5csh At WhnambeacTouen de pipupeg acide
Proc~dd spl 6?’['0?"&1'!989 ai!i@P M;Yé'é@\?@m@\?éﬂ\'fﬁ B2t lons pr ecddent es, dans I oquel

Iamneenp- d i l h é nT NH2
dans laque|§ da8car guqzig lat %ﬁi aF% iy ﬁaﬂenu 0l méy 4 ?‘ (ér;,ar::
revendfcat i a
’ b ly fi & na
tri~t hyl bne da %ré%a pa d?l | 8 carboxyl ul.g]eesupsé 1B parung | po me rps n |o ).
8. Procédé sglon I'une quelconque des revendlcatvons précédentes, dans lequel I'amine en Ci-15 a la
formule : ° ;
80 : )

NH, (GHz),;C-(NH(CHz),,),,,-NHz
dans laquelle nvade 23 4ot m va de 0 3 6.

55 9. Procédé selon la revendication 8, dans lequel I'amine est la diéthyléne triamine, la triéthyldne tétramine
ou la tétraéthyldne pentamine.
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*C L R S 10. Proc6d6 seltn |'une guel conque des {%»Lr—ﬁeln*—eaﬁ—eﬁs—%—?
dans | equel 1'al cane polyol est |le penta6brythri- to Proc~d4 se

| une quel conque des reyendi cat|gn Wnt es, dans wllm t

nolaire de.6 | am ne ou do pol yo?J a some des Im HMWH“‘

car boxyliques est-conpris entre 0,25:1 et 2:1. :

d~~~~~~ 10; Procédé-setgn Fune-quaicorduel des rbddndkisBihe N Fadin REGINTal@RBHdar éble dentadigtivee de

vi scosi t 6 ta0l ubl e dans | ' huil e, sans cendre, quand it est prepard par un

procede sel on P une quel conque des revendications pr~c6dentes. 1o 13. Une

conp.o'5| 1. Aodédeb seidni 1and qualcongue alea mévendivetic)e précédetiesaipmsuiequellleLrapott udiaire de

| ubrid i antlemigé ouudmpcx!mamalsbmmardmmeosds canhoxylingss @stsamerszegen® 2%hetiitor ant

| "indice de viscosit6 selon |a reuendication 12. Revondl cat| onsapour

| ' Et Mat 12 d# sispersapviecest eméligtent Hrlicpale)viscpsitg soliple dansplinuiles pans jcanfre)' aypnd il est

di sper santirépgw per WrREIEH: wiop I'imejquelpanaueies (Pi"%‘@lﬁ%tpt'%p’é‘iﬁﬂ?"t"éorrpr end 1) la

rdaction d' un acide carboxylique Insaturd en al ‘un_an ﬁl%
i i

49 ef3- P poppesit ‘&‘“Bféf'aa\?ée"‘ g""'P rﬁi‘r’f‘f‘e A
ggme)r eﬁant""ﬁﬁ’f’e‘% 2 plﬁ'ST RICHVA™ Q‘i:g’frti C{'ﬂzejadémég [‘I’ ?ﬂ)’f"ﬁg '%'r hches pol yner es

relies I es sont chol sies dons | e groupe

const i tﬁﬁ“ﬁ%&ég&nsgw '%gat%'?t&grﬁ \gagisl onopol ynbres hydrogdnds et des

COPOI,L Y eI swi Rfich A FHoBRGPads At B rindideiab vIGRE: QIR ChoiTBHeS

hydr ogdnds é:éladr@ %%gd‘&pmidé%ﬁﬁxyﬂ&ue RsalliR\QPAISHABE o8 oA CRhydridd o bshdr Jaruh Q41T S

m~-| anges; %&.a@ave@un PN it &1815f GBiodtivenibhlydfogéns Bm@rbriapNdtrofiSoRinyd Soair € en

Moile a et Qud stChidihdthsPRrariahiéd! fRF MBS FMEbsted MOYaB, GPLIGs BrRrchss sbym3fds ¥ortl ehoisies

| ' i nsat ur at iqgn3 igroupicbiptnas paret € reduite ; et 25 2) la r6action du

pol ycmr e en di)aie BonttpBigheréiiydidgénd€ et ded sopalimares ll@ropéréa nedidms banjugbdsque &

chai i ne | ongug) des cogolyendley tiydraienéside elidhasrcogjuguis ételb maodaltdny! pénssasit 8t re obt enu

en fai sant r egiglemrsundlaagasde car boxyl i que insaturd en al pha-b8ta ou un

anhydri de owt ebtaey mojfu A0 t%| deatinseturabiorosliptiguepdi yolyBire e élelle] g B¢ diduivppRSbr es

ol ef i ni ques hydyepdnatioetandis;aue enoips RS dedingalyrpiton aromatique g té réduite ; et 1) yne

ani nés de C, 2h'ac§a§ﬂ°edm>@!m§weméta'ea'"atfﬂwégvea ‘azote et/ou un al cane pol XOl

ayant au noi n? wegide geagen %E" 'gm lofguegyat aphydyide PB‘B’LH‘{M raﬁ'f’%rp

corps en r~ac ‘feo?P )'eétfa' t'é? ’2““"@8 6§r%‘w§’é'?5ﬁat ¢ i f g’:\;’{d"d g

l'equel |e nonfif ;W %% 18 agideifuee 18| RPNRIPINE dkdYee ©8 TP '8?1? @'qﬂe Side 5 et
uneg ‘al

l e combos6 PO ?F{@ 1s§c§ﬁt§ a%thglé %megg Toté?éﬂéggﬁcaggg?l%r QQQﬁtzeguZ@;n nls

reverdi cat i ong

nol ecul aire e polynbre est conpris entre 5
000 et 150 00 ng (ﬁg poi gesq]%gggﬁgtd&gp?ﬁs@g{]c du polynbre en 6toile

hydr og686 ﬁ@&a&%ﬂiﬂﬁé Rvénbicditn 7.aBque1 16 Aortird adBEhchébChoffmards Qﬁ@&ﬁprﬁ%}\m 4ta
revengli catds@iie tompgosd Holpiny Fddatib@Béedu divihyPsthzgadr e en etoile et |'acide
car boxyl i que ou son anhydride-ou ester sont mis a reagir dans un rapport
des nol 8s mlocEad ekdonCia rdvendidaiiciLicou 2 iBysiBquile dns 1 pdlaneraerx stchllle| poidls violbwaia s
ol df i ni questoybe sh abinere ddatchaquecbrigehey pliyradre RstGdompliscertrel| 520001 atel¥e 1900 let Br misend
coneA s oembaideulbirelaveric dii pblym@@ en étoile hydrogéné est compris entre 25 000 et 1 250 000., 4 5.
Proc~ed seltn |'une quel conque des reiendications 1-4, dans le uel le
pol ynor & eifedeéselan lerevendisationd. 2 g Bodeps leaisbin pelymere op §t°!‘ﬁ qti'agidercaoxyligue ou

t enT nr at ursen @Pidesw asigr pont migch wagir daps ymfapporicdes golep ’@éY"S‘r‘P prhypyidle
quel conquePVpster ?‘\é\?‘é‘l‘ﬂ‘.ﬂsé'%!fqnﬁ H@f'ﬁﬂuﬁ%’éﬁ@‘ﬁs&“s 'ﬂﬁ?i‘é‘“qr% "°Is letivementiydoopené

car boxyI | _compris entre 1:1 et 2:1

5. Procédé selon 'une quelconque des re\}éndlcations 1-4, dans; lequel le polymére en étoile et I'acide
carboxthue ssont mis 3 réagir 4 une température comprise entre 130°C et 260°C.

6. Procédé selqn I'une quelconque des revéndications précédentss, dans lequel I'acide alcane carboxyli-

50 gue & chaing longue (corps en réaction a)) est obtenu par réaction d'un acide carboxylique insaturé en

alpha.béta 03 d’un dérivé actif d'un tel acide avec un polyisobutyl®ne ayant un poids moléculaire pas

supérisur & 5000, un quotient Mw/Mn compris entre 1,5 et 4,0 et un nombre moyen de groupes acide
carboxyligue par portion polyoléfine compris entre 0,5 et 1,5.

55 7. Procédé selon la revendication 6, dans quuel l'acide maléique ou son anhydride est utilisé comme

acide carbox;&hque insaturé en alpha,béta tant dans la préparation du polymére en étoile activé (étape
1) que dans fa préparation de I'acide carboxylique substitué par une polyolétine (corps en réaction a)).
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[

SO quo a chaihn I ongue (corps on reaction E) est obtenu par rdaction
d' un aci de carboxylique Insatur6 on al pha, b~ta oa d'un g I i '

tel acide avec un pol yi sobutyl t ne gy i ds nol dcul E!mwmw&gﬂr
a 5000, un.quotient Mwm Mh conpri s%n??ﬁe“éﬁ%ﬂgt 4,0 et un L

groupes aci de carboxyl i que par portion polyol~fine conpris entre 0,5 et
1,5. 5S’ 8. Priceds~sbon Yehetuelcangue denibvanaications frécédents, Hang Usgbel|'aaiob de Ciab tailgue
ou son anhydermde: est utilisd commetf aci de carboxylique insaturd en

al pha, b8ta tant dans |a prdparation du polynbre en etoile activ4 (*tape 1)
quo ygans | a NbkEpei-atH(@HhbeNH2' aci de, carboxyl i que substitu4 par une

pol yol &¢fi ne (corp$ en rdaction a))i 16 EP 0 364 058 Bl & Proc~d6 sllon
| ' une quel cSatplaUglies vede idh Q!dt‘i’acﬂqg’ﬁﬁ-ecwj entes, dans |equel |'am ne on
Ci-is ala forpul e NH(CH2) -(NH(CH2)n)i-NH2 dans Iagu llenvade 2 & 4
et mva d¥| (rogee solon laspyspdietionB dats leqyel Tarying et lefiqthyfeng rianing, da gty Rap ¥raine e
est | amrc:i et RYf Sthylpno Reptaming. o ¢ 1§ 6t hyl ene t4tramine ou |a t$tradthyl ene
pentamne, 10 10. Prqc6d6 sal on Pune guel c e des revendicatio -0
Gans T eqult Froobth el i syarcnadvor SN uflies 7 SR FEH R Wohthel 8 s

| " une quel conque des revendi cati ons precddentes, dans |equel |e rapport

mol al r-e ,dﬁ. tPﬁ)oédé se'lc;nqm@ﬁue%nqqu Y L&Qldicﬁioh@pé%gﬁesgﬁﬁlsqm Qacp ort molaire de
car boxyd i qUesmiRe bu SOBBIVoI 5t SoHhh& ddd cémpoéLdarbdxyliqued ést ciRprid leRtFeESHS: 108 2:1.
pr6paration d' une conposition lubrifiante, selon |equel on nbtlange une
quantit6 RjUARFREdE délpRsparalidnIuns! Bdmdobilicadbatisnte, $610A 1GLUA B MEkngdiufe Guantitél meiBure

di sper sant | age# huirNedrifisMeaat unk' duirditéCraingles wrurs diesordaiiffapént pasidrapelindite darviscesilél
sel Oi\Zn/ 1" une pegparts pang peocéisselon uia didadhdue ies fevdidiediont p&sden8 26 30 36 40 45
50 20 - '
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