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(MONOIEr )5  AREFEM W antl 1ZQkd/inddpbiiiertly S6las tRMReroupl cofisistingat FOH,aCI| @A lowsr alkyl or taken
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ingly, the average degree of polymerization is calculated by dividing the average molecular weight of the
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The term "polysuccinimide” refers to the reaction product of a copolymer made by the present process
with polyamine.

DETAILED DESCRIPTION OF THE INVENTION

A. COPOLYMER

50 The copolymers made by the present process are prepared by reacting a high molecular weight olefin
wherein at least about 20% of the total olefin composition comprises the alkylvinylidene isomer and an
unsaturated acidic reactant in the presence of a free radical initiator and a solvent comprising the reaction
product of an unsaturated acidic reactant and a high molecular weight olefin. Preferably, the solvent
comprises (a) an oligomeric copolymer of an unsaturated acidic reactant and a high molecular weight olefin

55 or (b) a monomeric adduct of an unsaturated acidic reactant and a high molecular weight olefin in at least a
one to one mole ratio of acidic reactant to olefin; or a mixture thereof. Suitable high molecular weight olefins
have a sufficient number of carbon atoms so that the resulting copolymer is soluble in lubricating oil and
thus have on the order of about 32 carbon atoms or more. Preferred high molecular weight olefins are
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by redcting a high nol ecul ar wei (¢] 1™ % erein at |east about 20% of
the total olefin conposition conprrses the al kyl vi nyl i dene i soner and an
unsaturated acidic reactant in the presence of a free radical initiator and
a sol vent poigisgbutenids Ngid t joBpropyiehbs. Espgelald pierred amnpolyissinitanssy tpaticutetly Chratorfod 2abd ant
and a hi glthos® haing laamolevalagwdighd bidbout. 508 1te atmutadnog, ,mdrd) preformbly @bdut 8@0ntp rabaut 2500a)
an ol i gomPreferred onetunated acidi¢ reactantsrischudel malbiednhadriddi ¢ r.eact ant and a hi gh
mol ecul ar weSinpatthephigh imale&ifiar weight( digfing: used rio ther precessdefibe presentinventinnzare) gepeeatly
aci di c ¢ eanbthues of individual molgtviesof differantinolepulatyweights) individal aepolymer malggules respiingwdll one
nol e~ at i @ersfally eondginca mivéire ainhight molesuler weight eplyalkyhgreups ob vartieg: mejeculaypight HAlse.
hi gh nol ediyes %?Pghmerdr\@cwn%hm%ﬁ%rﬂ% deorees plnslymprization willde prdYesEn at ons so
that the resliPep (& fhej neocess of fp @resent I“Kﬂ??'?"c’ﬁfﬁ?ﬁga?l’ °d3H'E9° Wg’"ﬁﬁe on
the order tig °fdt?6 a'%' FUBH“%\? ”o‘P aPﬂS’f@ "e‘i"e?’f’ h | ght
ol efi nsare dE'F prepare
ec el ornln |ca| alast

Especrallf(fi? ,F” kﬁr gﬁ'é&ﬁgﬁr@g 3 y referre aréttﬂ
having a no ar weight igé about 5000 rmre preferably about
900 to about 2500. Pref erred unsaturate cidic reactants include maleic
anhydrige. Since the high nol ecul ar wei ght2ol efins used in the process of
the present invention are generally 5 tures of individual nolecul es of
different nolecular weights, individug cgpolynmer nolecules resulting will
generally contain a mxture of high nol ecul¥ar wei ght polyal kyl groups of
varyi ng nol ecul ar weight. Also, m xtures of copol yner nol ecul es havi ng
di ff er emt whegineReandR, prelas meeviorsiyt dafined/in| donjiretiqor witth oeralila Mheithcapwisgtweted acidicie
by e pr gezsiat infthet tresennect @rftee iradicahinitialor andae olgamericcar arpoorakeig selesnb s described
pol ymer i zzbovei The prsduct copolymerchas elfernating bluslicylene andrsueeinietgmyps and hag an ayeragerdegrge
and nore ¥ edheneriestion ¢fiongradeut 1.5 to about 10. 10 I n accordance with
t he process '819WW"}?F%QPFI‘P"Phi?@ﬂ'?‘?@irﬂ'°°?sﬁéaveé@$1°€ﬁﬂa'wb‘8§ yner products are
preparet® by reacting a "reactive" high nolecular weight olefin in which a
hi gh proportion of unsaturation, | east about Y0% is in the
al kyl vinyl i dene configuration, e.g. W1%Terr] 20l wherein R and [err] are as
previ ously defined in conjunction vvi h i:orrrul alljl, with an unsaturated
acidic reactant in the presence of® r%gﬂ%:@ initiator and an
ol i goneric or nononeric sol vent_e ?#’Lbe abole. The product copol yner
has alternating pol yal kyl ene and jsuc Ol "s’oThd has an average degree
of polynerization of 1 or greater| The cop yr# prepared by the instant
process have the general formula:{ 25 30
[err] 3% wherein Wand Z' are independently seI &ted fromthe gr oup
consisting of -CH, -0- |lower alkyl or taken together are -0-to forma
SuCCi ni C awheksiirwdsnd @ ale[indepentently saloctd igmetad group ensglstinge bfr-PHaI0e Iasvet @kyl edtalien om
hydr ogen, tbgeitlr are Fdplformfa sbcdinic drhyizsidéogroupad Bvse orggnateh iagrhRinB, &g ahdaits anee selgicted

al kyl frimelrygiogene lowérealkyl afrirte B carboraatemsRandohigh eletulereaightpalyalisvievherein[eisher Ri j s

akok ydnd & @ret tydroganiaed onesof e gid ek dower ality! and ithetpthepis Ihigh IMelppular weighteplylkvhr e
hydr ogen aﬂ'id‘scmé Ro faref hydliopen; and jopgyel Riadye it iwrer afy! ndithe othey i highhmplequise weiglt
wei ght polRPYRI¥H . In a preferred enmbodi ment, when mal ei ¢ anhydride is used
as the unsat lfr&Pefpred prbadiment, when,maleig HE"VF"é’ﬁc'f usRg ?r‘B%I H'&sé'g'at?ﬂﬁﬁ'f’?m
pr edoni nat raRcjon roduERs CPROIYMSIRAFRSIOmIBRelY, Pfhe fallowigg formul

—+
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55 6 EPO446 211 Bl 5 [err] 10 15 wherein
nis about 1 to about 100, pref erabhp(?a@g %1t o0 about 20, nore preferably
2 to 10, and [err] and R4 are selecte ydrogen, |ower al kyl of about
1 to 6 carbon atons and hi gher nol ecul ar wei ght pol yal kyl , wherein either
[err] are hydrogen and one of [err] is |lower alkyl and the other is high
nol ecul ar wei ght pol yal kyl or [err] are hydrogenf and one of [err] is |ower
al kyl and the other is 20 i gh nol ecul ar wei ghtf pol yal kyl. Preferably, the
hi gh nol ecul ar wei ght pol yalkyl @rougp hag at |eapt about 30 carbon atons,
prefierabl® at |east about 50 carBp/a o g’ regrerred hi gh nol ecul ar wei ght
pol y&al kyl groups include polyi sobwyyl roup |:f ferred polyi sobutyl groups
i ncl ude those having aver bout 500 to about 5000,
nore preferably from about $00 to about 2500 Preferred | ower al kyl groups
include nethyl and ethyl; 2% especially pRgfeRgpd | oner{BA Kyl groups
i ncl ude Met hyl . CGenerally, guch copolyners contajn an initiator group, 1,
and a termnator group, T, 4s a result of the repction with the free
radical initiator used in the polynerization reaftion. In such a case, the
initiator and term nator groups may be [err] 30 30 [err] 35 where [err] is
hydr ogengs al kyl, aryl, al karyl, cycl oal kyl, al koxy, cycloal koxy, acyl,
al kenyl, Cyfersh K@raibut 18 K340, pRoforablykabbut 235 MloutCio, Abr eriétabl')@ttb 90)@hd B, Re,
subst i t ut edandi R, harel seleted fror fdragiohl AW alky 6B A @55 kitbdncicistaRél hep Foldbdidr We@ht
ket 0, hal ogpuaiyalkylj wiefein eithdt\H; andiRy/are hyaWuden &d oné BIERs afll RE st 2IBA Ynd the&ther is high
initiator gmdequlaanelgh polyatiyinr ifa b Rare@bydirageny and @ndlafR: \aediR{ is tiwet dig sndaies dtienis
product ef bighemolerulei eeight palyialkyl. anot her material, such as solvent. 40 The
cop®¥yners Ersforably, e high moleculas uﬂuhtpolmﬂwlswmmfﬁ# gtrieatraboat 80 carfein BRAs, mefeply ad
by the ther'giﬂ abontRO«cgibon atomss Breferpdbhighhmelenular waight palyalky ardorcinelude polyiadbutybgroups.
doubl e bondPrafegedzpolyjsa g%upsdndude; thesp having: aveiage mplpguler weight o @bgut 50+He Bbqut;500,
nonomer i ¢ oR@OtRPIRIPRlY Her gbqut 98t gb @%@F@e”ﬁﬁ’ dgyar el E?uﬁsn'éc"fﬂeéﬁﬁ'ﬂl! angt efdis s
di ffer fPon?¥ "PP’B%’A%" ;1’893 5\!’8{3‘;‘" jn “H%t’:‘ag’{ﬂ/té;“l)r}%hgn rocess Si nceptﬁlh}gjohe
product s cont g ﬁ‘%ﬂ
ring, or rmu?ator rot:s"ftj ?ﬁi‘ Vﬁ?d '"4%" po ym°f'Fi’é'°'bf?5‘5' f"?hﬁr"@i‘i’ & {itglr #e
pr esent process CORtEI N noaﬂoﬁ’b ‘e bonds, rings other than succinic
anhydridg,rings, or chlorine atons. In addition, t he succini c anhydride
groups are doubly substitutedQi.e.,Ohave two substiBuents, one of which
may be hydrogen) at the 2- andl 3 osiltions, that is: 50 55
[err] 7 EP 0 446 211 B1 At-,f-)-'HE‘gﬁc%t e%-;ﬂ%‘ro'\ﬁéll‘gl'rp"%l yal kyl ene G oup
The hi gh nol ecul ar wei ght pol yal kyl group i sl derived froma hi gh nol ecul ar
wei ght obefin. The high

where R; is hydrogen, alkyl, aryl, alkaryl, cycloalkyl, alkoxy, cycloalkoxy, acyl, alkenyl, cycloalkenyl,

alkynyl; or alkyl, aryl or alkaryl optionally substituted with 1 to 4 substituents independently selected from

nitrile, keto, halogen, nitro, alkyl, aryl, and the like. Alternatively, the initiator group and‘or terminator group

u may be derived from the reaction product of the initiator with another material, such as solvent.

&é 40 The copolymers prepared by the present process differ from the PIBSAs prepared by the thermal
process in that the thermal process products contain a double bond and a singly substituted succinic
anhydride group, that is, a monomeric one to one adduct. The copolymers prepared by the present process
differ from the PIBSAs prepared by the chlorination process, since those products contain a double bond, a
ring other than a succinic anhydride ring, or one or more chlorine atoms.

45 The copolymers prepared by the present process contain no double bonds, rings other than succinic
anhydride rings, or chlorine atoms. In addition, the succinic anhydride groups are doubly substituted (j.e.,
have two substituents, one of which may be hydrogen) at the 2- and 3-positions, that is:
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nol ecul ar wei ght ol efins used in the preparation of the instant copol yners
are of sufficiently long chain 5 EFE6d4d2fg{ hat the resulting conposition
is soluble in and conpatible with mneral oils, fuels and the |ike; and the
al kyl vinyl i dene i sonmer of the high nol ecul ar weight olefin conprises at

| east abou1) AighiMolecuian Weight Rolyalkylanb iGroup onposi ti on.  Such hi gh nol ecul ar wei ght
olefins are generally m xtures of nolecul es having different nolecul ar

wei ght s and therhighaoeieculer weight polyatiel dseuprie iderjyed frém @chidhonolegtiamwoiglht olefin. Thee high
chain, pr @olsegas) weight olpfin ygedgn dhe1pyeparstionef Hhepiastan cenglymens s efAufficibniin dong [ebain
chal\\n) &ndpn tﬁrst’lt'l?b?"ar’??'t‘ eAMPPFition i $plipletim andecompatitl it mineeal pilsafyeln agskihe Jike;
carbon at 8 th%F'B‘ﬁ Vt"??é ref thTH'S'E@°'B?"5‘hEﬂ@H°'€'H‘aﬁ°WPWP%F|'??§tql?%’23°6ﬁ(/@ﬁf°@ht I y

conpri se D rrerl zation oL oL [

and morg %%% Fa“ fg‘ﬁﬁyﬁﬁ? QE:]:;%);:‘? 8 ca o sf flél%q | GICha"?YPng@EV at% °"é
h
é(

agg nor & Q)F n a? g %ﬁ]a? fh { there ra ?bout one anch er 2 -h
may. Lleog K aea 9 ,ﬁa an z'egﬁ.tgsofm t‘oﬁi'f?d g

f fri
atons and tcpf ggna,m,,)pg )éna trhord p? y Ao p?c[pm%&l{% tMénQ an§| zatﬁé)m#ne ses

a met hyl - ofiplofdaird wdnnauw&me TR ch mBP b of ol ﬁt,amaeﬁmt tts‘mmtotaydsuaw\w foene

| somer . 15 The2 edtivn Giomks layd gréfetisly mewlylhi gh nol ecul ar wei ght ol efins used to
prepar e the TheYralétied ikpdhyidens Ssombiccdaiphisss 20hethyd e Sthylihylilene GSBMeN, Fridredprefbrabiy t
about 20%tief mathylvingiiess isce®et | ve net hyl - vinyl i dene i soner, 20 preferably at

| east 50% anthenaspegialiy preferrabhigh abletuten eigMOSEfinSused cit pespye Ithe istit: tcapvlymetsnad ude
t hose pr epalyieebutasasnghi¢he conprieem tat lepsti aboutT2Se (of diparaitel Gectiod muthyhvinylidene isomer,
polyyi scautpestreablyi g laagtiS8% antl cnoreenrefgrabiy afydaptddtte Svitsbjereelyiepbutenes inclydeathdse grepared

per CE€nt agessiog BFh ecatalysiey| Theoprpratier] oh sioh eRivisobytenes in which dhe mathidyinyidage gsomer
4,152, 499 ca'ner'sas 8 (ish drowentgag| 9 itheolaat eampesiton deidksebonjn ¥ Snhatents Nosa 152400 jand

cat al ysi s %2808 eact ed vmth unsaturat ed acidic reac- 25 tants, such as

mal ei ¢ anhydfi b"t‘?“ﬁs "E‘ﬂa' AlCp r"été'y?'%tﬂ?el’,’eﬂ*’acfeﬁl"t"f‘ a‘PﬁF”at "t?lﬂ'lﬁ’c’éac'

pr oduct {tv s % Y 8m<gadea pt ATt S s ol o
pr oduce a T average
mol ecul ar é:rg o m@ 7o) |§cu% out gb Q’%ﬂ% 3?u2¥¢deag‘=.sg?céau

t hose havif ng average m) out 2500. 30 A(2)

Unsatur@t?gg)ﬁgéamaqed%@gtﬁg%ng'he unsatur at ed aC| dic react ant used in the
preparati ol ymers conprises a maleic or fumaric
reactant of menaﬁfa@e"datc.dt;@saaﬁmsed%&ns Broparatidiof 1 1Rt dpalyrdiélcothpideS anfaRicHRME

or di ff er qurbaric plarit dFeb genartl féknulk:east one of X and X is a group that is
capabl e of reacting to esterify alcohols, formam des or anmine salts with

ammoni assor am nes, formnetal saltsgwith reacgive netals or basically
reacting netal conpounds and ot herwyse functign to acylate. Typically, X
and/or X is -OH -0-hydrocarbyl, xC{y’&cMQHN@_Eepresents one equi val ent of
a nmetal, ammonium or am ne cation, -NH2, -C and taken together X and
X-CQJ be -0 so as to forman anhydride. Preferably, X and 45 X are such

t hat™bofth vl apd Xcare the seme erifferent. eravided thahatdeastope atx oM X eacarque thet is capable
Preferred %F"’é"“éi%l serify leohols, fogm ﬂﬁ@?semﬂ"‘é{‘ﬁéa'ﬁ with émea%oﬁ ‘WH@ ')sla“s with

pou and erw:s pxcalpf
et e réﬂ"?@g%%t% éﬁ‘ﬁ P st o0 uhAet o ot aDi mtﬂ?c

ét‘ ?
; -NH ether X a an b to f rm a an dr| and
r eact an. AR 9&.5,,@%& ?n(fél:@‘a%asq é’%}o L it
ol efins syg re%anwg'g S de f=-0 L er alkyl and
MONOCHI OF GuneATRRGPIGHHRY, XTBHA a%Pfd?  M&ISIE Lﬁéﬁ G ¥ilabigle:
N-phenyl gl achhts IRt GidlirdhEloficiP Sibhrk oﬁapm ﬁﬁ.aue.t saﬂm .&t MoHigivathyl,

fumari ¢ acdifbthylTFHoRdcRiord rhéhobrards Ylondilksls, AERIBro 3R GftioRSmaRitChnhy4ABd: RigReny! MAIGHhisY
fumar at @S 8 dthereduBaiuea, maldifBesORbrhdldmidss; fofmadd bid RalBR LA, aeyl KlRirogéMaleates and
el eoni t 1 ifhrRaratés) diakyl Mvhadtes &ridl Malodds CfuRBrofRt AtRS ahdl ot adidstlafd MeiasHitas) taad
I ncl ude nabredranitéilhydri de, and nmal eic acid. The particularly preferred
aci di ¢ react Braterrads unsaibreted agidib relciaoks .inchi@e Bnaleic anhydride, and maleic acid. The particularly
preferred acidic reactant is maleic anhydride.
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EP 0 446 211 Bl A(3) General Preparation of Copol ymer As noted above, the
copol yrrers made by the process of tgpoﬂggm gpn are prepared by reacting a
reactive high nol ecul ar weight ol efin and an unsaturated acidic reactant in
. the presence of a free radical 5 initiator and a specific solvent, as
. descri bed heg)GeneralReepaiation wsSapdiymbrove, in U.S. Patent Application Serial No.
+ 251,613 it 1s taught that the reaction of high nolecular weight olefin and
. unsat ur at ed adés doted at@se ttientopblymerh enage by theqeocess of tier ipenticnckire pilepared by waaling aay
' be conduct edadtiesahighomoledutah weight olefireand, angingaturated agidicarpactapt in dheqaresgncg rph & ifrge radical
' hydrocar §oninitigiorjand @mclﬁﬁsobleﬂflaqamﬂt@athﬁﬂa{ ed aliphatic dihal ogenat ed
hydr\ort:ar bon. Agdiscussed abeys. ip&h§- Beten’ Apeliogiian Beriat Nei281818 i '%“F@bﬁ‘ﬁtlt%’e?‘%w’tﬁrh@ed
out neat, tmelecujagweight olefibandpeatcated,goidioypaciast ip dha P"”&""é"lgiﬁl frep sadicel injfiatas may Hp
resinis fo‘?‘°ﬁ€*{§‘° %ts‘ﬁr?'élﬁl s‘?"‘?"b‘ﬂﬂ;gﬂ r?e?qt‘ﬁ?i?q Una’?ﬁ’at'Fﬁ' ’Eﬁ‘i‘g’a'f U KRIQng o5 @ puid

r

react ant. haI a]t g
g?/g\l;\gggrkgoo n?—lg?r fgﬁ I}i l% fre(ﬂp é. rrrr)ad re:urg f%@:?ﬁé%ﬁﬁéz l%n?: the u S%f § c ﬁ;
envir Onmsnt l H I Esolvéit Q'Qje 'bb#d fnswe and

l'ubri cati ngeanr a‘.ﬁi ?%Hﬁ@i @ovéretﬁe de nBQ?IﬂbrEQﬂB @i%tbecJULe % r&k‘faﬂal

been di sqOVE) gomeri c copol yners of gh nol ecul ar wei ght ol efins

and unsat u- rﬁtrﬁd napb&he.se&aeawa.gmc%pmwf emah infolebdld 'WRIKRCoIMinE biftSunBtu-
enpl oyi N9 arafe@|akitib treatants BarC B TprbpafedSin irhiRoveE §i6kds B eMPIOYIMCA séNenttuhidhNédmblies tied
aci di ¢ r eacieadlibn prodliciof B @lsatiete® adidicveactidt 438 a high @loietular WeigHt @lefirh Pigferdbiycths stivesnt
conpri ses ekdnipises Either @Nan0dlig@@AE topolyarod hry imssturatbd adidia meactdntiang tachigh oleckila weight
r eagﬁant 2@ ndefin on by A mondnestic dductvat BrgintsatidBted adidid eactant andl®) high matevolarewsight clefin i &t
unsat leash s eoe-teonalingle ratia ot acitic raavtantito lolefil Miurescad (@) end b} it alsy| hefemployed ast
| east a onethesoldnte nole rati o of acidic reactant to olefin. Mxtures of (a)
and (b) may aIFQ"oUSBeaSe#Tﬁ?"@yteﬁieall}QQ"P?éc senolymat of msaturaleds agidic spagtant\ané thigh (mplecular
ol i goneri c weight Plghinesan e copManianty aptaingd By: retaining acnertion, ofithe-qligomerie; roralymerigdypt from
wei ght oPef# H"elﬁ"éﬁ r%”&m%m oot "‘d‘ﬂﬁyé’ﬁ ﬁé‘&?“;?a"f’é’f"’é‘r"rﬂf ﬁ:%;’!iatHB'P? Bdic pctanpend
ol i goneric EBg F‘g ‘3?'8‘53?@@“ ip 2k Qlefin, yhic < f yia

repare H the
| lagan o ﬂ% ey &t efcrite aﬁfﬁz
b gh o g’é‘ﬁwgwﬂmﬁ i hgﬁ\qﬁ%gf“a‘ff red e P °§f§w G PO e o o b s
Wh' ch Ca b e%qujell ¥ol€ern§qﬁcrhﬁg tﬁé g» rQ&%'mdiH cozﬁng%ﬁde Qﬁdg Mb%&’“
Wﬁ%@d’ or“‘ﬁlbg

dda%f fbleil b &Hde Q&4 obutene,

"chl ori na‘f
mononer i ¢ a% f@' utanymnéa% S B pofgPiBsA Nan
20% of the a S%hé?M BSK désﬁn@ﬁ? bbovefd well knowh ﬁ TR drEOneTRt0R 3k Srepafifg tHélRallPiESA

ol i gOMEeri C EQREAbSHR U.B! FAEHCNo. 85617825, The disddENSI b kR %nﬁbo@eﬂawu Rt b Rforenbd Rk its
i's, "pol wP! Baings 86 prpkring Qb PHESA. I "chidAnabBANG1BRES" CPIBEH teatribed abavh @ Slso well
an hydr i de akdwinGd 3hb th Ohee MBthod SNAREPAringDEMoyinatio N prociay PIBSH GE Hibdiasedi mhyy.8) Pakht OIb.
"PIBSA". A par2gez,uhedsylogarecbiewhichdis Sadorperated i are[nobyy Fefdifide fof e tdchiegsnial repatifgSA
descri bed abhorieatios prassss PIB&BAWN in the art. One nethod of preparing thernal

PI BSA i s di sclTos emounhoflsolgent Papleyet shinild (B @mthaﬂeqantdheol\@lthﬁcmp@taof angltthectigh s

i ncc}r'“por ae etholaeulap jweighty olefinf iy addiion topthe | resyltidh conolymensi M nt; fachighal
Pl BSA. The mekeulsy wejght olefin 'ﬁPWé@SBStWGPF AN 108  and ispr 91‘@3’& ba - known
in the art. O7&® fRaetepdnayrbe Edgt teAPEIAtuTe i1 ""GrfaWQPd’&é%%“ il I§§A aP%”t 3?058' #ed
in U S Pat BferaRly from apoy 1 zc ghaut, ',sgcq cf’?iﬁ*'%" Eif'°"\’/a’1 %‘We'iag" but “‘e

herein by rf—PF@P%n"Q' “°f‘093"?’?' beg "?,sn?
Pl BSA. Tif& Altgqug {ng

b Hgﬂt;ﬁj*’ fo & e
the acidic %Evteg i:::;% Iae gcurl the solve %ﬁf&lo ngﬁh O §‘

eri
to the result i, g éfg Sbsorvel® i alaeos.ﬁw %d}(ﬂélé bl Eb%ﬁléﬂt ew&.er
wei ght ol ef i, bahge i bt Yad? etwe&.,a é .it.sa iny ShePfeBltiBN dompéra
1.5: 1 angy 4indremdtiSirdn? 8 frirklii SRlouP60 *CddaH ploalle avarfaghbdRdRBAIRL HHe Righddt fofd ra@fagfe
of about [ efede ihdPerdARIbmpeRitird steiélprbiei@bIR BisRé bolit 1407 K corhiété leadtin Ba6sibd.
[err]. Reacti QR géHeral, @bCdopdhnERLic procSs YIOhK Bredet MveRiin/tan b Wltiatbd By Brikdei ratiitcal
sol ution gemaieY. |SycH RHSHR Sre/ WSICKHdEN @te laREA@oRTEthé @RPIder & FreaaldbRel iRieadr hay be
obt ai n sat i gfieatearny the reaction temperature employed.
55 The preferred free-radical initiators are the peroxide-type polymerization initiators and the azo-type
polymerization initiators. Radiation can also be used to initiate the reaction, if desired.
The peroxide-type free-radical initiator can be organic or inorganic, the organic having the general
formula: RsOOR;s' where Rs is any organic radical and Rs' is selected from the group consisting of




45 reaction. Although not w shing to be ‘bound by any theory, it is
bel i eved that there is a so-call edep §34€21188f ect”, wherein the free radical
initiator is trapped in the sol vent/reactl on m xture and therefore cannot
effectively initiate the polynerization reaction. Al though it has been
observed thgdrogen @ad ériyaingania yadieal. BdttoRs and Hshean isp logtrtic ladikas)piofeembly medredarben] aroyl,
t enper a- tand ecyt radigdls, chmydrigoti Hesired, isjbstitaenfscauch asi Kalogenseeie:iPrdfaed perbiides iclud i ng
t he react iteshoutypqrexidat tent-butyl perpxybengoats, anchdigwewpitperokidom a ni ni num of about [err]
coul d provi deameienef eipe sulisble perorides, whithdn e wineere limiting, inclade.banzayf parérisieictauroyl
i ncremeht Peroxidangbprieriang bulylpgrxiges: %‘F‘é‘f’@@sﬂ 2py! perowide; tanigin bulybhydioperpide: eumens et e
reactt on if¥areROEX{de: fliacety] RgionEs: apety! hyrsorersiidn: Jlivlby Py aw FasIengse: dReiasisbusi perprnizoate;
present i f n can be | | t| te b% an free radical initiator. Such
initiators %"%It‘:ipelf h gbist °FPé'tVE°H'H|'5cé" "l"“f Y"ﬂ'{"?"ﬁﬁi "?%’ 2l
| ni ti at% E =N wl GI:I ﬁe @azg'e %atw# % or e ?e‘g ?t %asE 1c ;Fr?f;cllsl;
The prete R di“e Qu%b% 820 to g:ﬁrésl c eXbu dre Hﬁ% ré on
initiator Zoftd Jﬂ fﬁl% t1 ﬁz‘ oz on o 199 ﬁanetﬁjng
be used t Quj BhdnyRiasoniul eha |d?a§c s&@bls bt &S E&i €0 En&eira Patent No
free-radi Gasy 813l kdudd Mby 8385106 P& Biathey: OF 1'Norgani ¢, e organl c aV| ng t
gener al 15t or NtHedsmoliTof Initiéd5ieto Smpidy,| 'eﬁcl&ﬂr)‘ opfagﬁﬁbhcofro&ﬂé @dpemidto b 9drgd etedt on the
sel ect ed fpatiidr lftia®F EHope, @RMNHighSrhdietBarOdiefifl used 4nl 1 réébﬁon2£ﬂd-@ias hyiél inftigB magi bt 2Ny
or gani ¢ r adirselbe stlaldin[the fehctior MBdilIR Ths GUai Eonbentlationt & ,initiafol e 'bak¥beh 0.001:1 and
hydr ocar b@;1 reclesydf initisicheandyib of aeidic ceskctant, withiprefarmad) améuhts Betebenach0s:s akasd. iotiuent s
such as hal olgeasyingedut the Brogéssrof the inyemtion,i adsirglel free | radial iditiatort or rat mikturb \oF frgcriadizal de,
t erd - buaoy linitfatorsomaytiereroleyes, Therujtiattr owamplso peeaddad eber tiniex Bovpkampleott may bedeskablettabl e
- per%xl des ,addpn ipitiatprrhayieg aey degomppdition temperatuieras thedrixtive isayrhingote reagiiod demperatwep y |
5 peroxi fad then prdraninitjaor havi ipg B righer dﬁ@mﬂkﬁ'tﬂewpﬂfam# dielreirtir eaachesy highwe reestionie ;
tertiary Bmg?ratq‘g?dﬂtewve% ﬂ@mb@ﬂ%ﬁ@m $ eRyislrkothi hg @ddegipgerde Yaatingand xeagfion. In
acetyl hy his) ?Fo?ﬂ lﬂ@aw'd'i'aé'f'% I’}'ﬂ?rmf nta'f‘%e’a"f’%rWPi"%u"V'aB'uF%/I“e'bequbé’%&feé
and t he®| i

o oot f"ng i g;i'z% he? S(Ee?gfp Eﬁ? %’%a% acaﬁdﬁg R Rawiy A M Gl

present i n e |s|u9u QHBlentN? res WJ nggaJtlﬁ\g ctg B8 % é\g%% aéIIIcI: ed

by orgagi G, rd%fectlla‘?% fin B col |té% eoan924
tertiary q,@ é‘d’re&!tlbﬁ ge@gégt@d I nclu ut are not 1 t ed
to, p-brono Wnot@deaﬁ HeObjad rbdctital® "aagoﬁtonﬁyﬁecﬂobﬂngﬁzﬁt?oﬂ%gcmb@ﬁbz RGH molecular

p- br onobe %@nleaamzm.w&dwq’ [sBRdntl @nd MBAGEdaR 38 Drodiid 16eMBYih Ghy? SEbI4! HahliRl. ITHES -
A sui t abl emportait faeforsatnfinydtcoRt@eBOHERGh HascuREwdight!BiélinlaRd béidR reR&hﬁmhe?J%sence

2, 551, 8¢b3,0f & fearedicaMprgduBing matedal.t 0 Paul Pi nkney. 15 The anobunt o
initiator t oAlthoqgh alys, folloming LWbscviption fshowa theaise Gl polgifobatene (PIB), rMidseaimgdrid® (MA) and ge
ext ent on polyisohptwnyl isoesinikr anhytkide (IRSA), dthis Srdendédhe Bl Gérelp@kentuling endothe Bistlosumeis!
and t he r dxendedio appin @idaliomell. to dlher highi naalestulan weights ¢lefing funsabratesicacidic aeastahts Bhdethe n

t he{ r eact irepstiongridduets thigisony Masdover.the olirwingtexermpiano polyPIBSA; disclosurenis dnténded o epply

0. 00T: 142 r?auatﬂv 20"1t° fhe(cepplyapr reptien Riedyet ohany ombp gnsgiuraled jacidie repesentst and high mple¢ylar

preferred"Q ’\R%‘b'??"’lﬂ‘ 005:1 and 0. 10: In carryi ng out t he process
of the iny ngleo' a I'@" P'F b?t fs ag °?'Fli;;‘{°}’sé}t' JPe (ﬁa"'Q" 9°f ig ‘:“t
:adl cal (? pﬁfkb e ﬁs i ﬁp 5‘8 |c hyd ’H% g\}'}aﬁ fﬁ‘abver
dl o\'etul:gll %ymge(?c &I’ld #ﬁ mo oS of aﬁhy ride per
ecormOSI t rhotd lof \g(?t{ E‘ t(;r s Toles initiator

L enper at U AE ks ét iy, il X o Hidphori
s 0, t ghel it bl reactor slightl

Al temati veigy, 103psf§P dupptbdsOffe R bfnrhﬁlél@ra:%&&ldg Q4 bid ﬁ {% ﬂg I@ﬁdééctll REd BE uld tz
heat i NgspanshutE M6 Lis&sity df 'ihetth!ktﬁremﬁls c3hlbd Hélétérféﬁ% e éachsh rdte 2h@ Broductivity of the
deconposi trbseidr.t enperature would initially be inert, but would later 25

becone acti vieth@Iedctioh i @uipsaichwisy, ®IB° &dicpolyPIBSA oM Gl prévibup FunSdid) Etfarged @ihel ré26tor.
suf fi ci entThéromanpmeess PBSA0S hbrimafionagrodss PIBSAhayndisot e Gisee inv BguOsf ¢d im addition to
Pr essur es rolgRIBSA cThefratiocof\RIB yo bayRIRSM shmlid e sathes phassire completd GGlukity of malsic

hi gher , s5shanhydtide inrthef wixiuredat yeagtion gonditiogs. dft polyE|HSAri$ oot added at a sufficient level so as to
maintain total maleic anhydride solubility, the rate of reaction can be negatively affected, and the formation

of resin may be likely. To maximize reactor productivity, the minimum amount of polyPIBSA that is
necessary to maintain total solubility of the maleic anhydride charge should be used. The reactor is stirred
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The reaction tine is usually sufficient to result in the substantially
conpl éte conversion of the acidic 3gpipe@ghifgiand hi gh nol ecul ar wei ght
olefin to copolyner. The reaction tine 1s sultable between one and 24
hours, with preferred reaction tines between two and ten hours. As noted
above, t he adltjeated ta thaaibsired réastion tenidetsture) and the engleid ynhypdride and tee radicet dnitistor adhe
hi gh nol ecuidded ateihegdppropriatel inme/timas duting thiscskent Redctiondigies witl tvary with temiperatateogonesatia-be
br ought t ogtenieéreactantsirend dypps offree radigah initiatory.hReattions partemmed fah d4Q5iCs for exanples WAt e
contact of edady ¢ampleterasearding tey*CINMR i roughiheivp houss Whertthel reactippis cerapiete. irgmava] ef any
pr esence s35uniactad malsis. gnlyiride; lca %a@emﬂgh%a%mfa#smg e F?é hte’f‘%a“ffblt? GW ﬁ fo
desc¥ pti onz@hﬁvﬂef@ﬁ@\' JER° Gfo 8 9| whils tneiyiag (W‘B?"t VARYpR; IR

pol yi sobut e m%"&%é’;"g{;’g;’g mﬁfg‘@n hef ﬁ% 1%’%,;. ﬁcp T::
| i i
hi gh ol Zcﬁ %3\% T o o W S mae. B g folprs bsv "HB‘"?R m tho -

reaction’ i %fr.sn%&t. 550 EntinubliCstidd oXeshP buch r&ictbrs
di scl osur e Eld b& o B! mttrQ th %oﬁcg.ma i0TBR polyMBSA 4 QN
product of ﬁn%éne Ie\;e 5 Mm Wa@fc h ﬁd Lofubfi 3 trid HhattoR BF sdhbI b iRtdPé: W @htinuous
vei ght ol ef RS (ERGIghs |<§1|aﬂy advBfRagh i3 3dr reHRtiche BarfR olLed 1] W tomBarhiGid Wargs.

or conti RYUOS lns. te?ﬁbﬁatnrsag TrbddBed] HEPMAISE BhIRdAdANSAUbIIG AR bolyrMESApoRBilone mixture
preferably abaubes sAd s hededsithes thal 1 poRyRIBBA lcotcematinateliiceadd &Qhe mbllie anhydride
nol ecul ar Wedngdntratidh 66 Bckudéad @6 thattodl solubility 6fths insléit arhidiide tshntaintaitbd.on ®batehgdraebss
anhydri de tan jparbasbi @adnitiahetiarge f balgPIBSA tanarestih in @ dedramse inTragntor @todactivilyyLikewise,
mal ei ¢ anhy decredgingcthe mgisic aalydriderahargé proextehdiognth@ additioe of mélsicranhgdride aven pdimederiqder
nmol ¢ of met bapl devrbasy Irdadienprodustivite Ondiie ¢teB hard pla(QﬂT Rypt steadi sthte enditiaril theapolyPIBSA
i ni Nat or | songdmiratigein the buk Mixiysi i aotioply congladr bubk is GESQD“% the Samthe iprodugh Bxjing ithee
al t hough t hregcterafheyeiores ther pelyRIRSA: canenitratiah ima GSIR(is alje maximyp (Sfi“ﬁ'ntg PQIPIBSA
pressure, aPegistigha él"g'? I*TBQ%F yHB where rad o %S'F‘a'ﬁ Batch progass, whgte the &l polyutens 5

pressurize Pifged é'dE"l '2?9'“@'1‘9 ign agd the MVP 5tra§ !?ngm ?
mal ei ¢ aﬁﬁydr |F b‘h? fﬁ ’a“lit%ﬁﬁg prgfgra l a?
l’ld gp ical ipjti cg chb ég

the viscosi é% "\tﬂ m%f agr ‘é?;ttaﬁ r°‘F

rafje alnd pr Hd'?fﬁrom reactortthen is hgé‘gég ﬁ?a tetln or u Oo? 1é0$Ct$1950 ﬁ |%ny n
and pol yPI B r t9‘éﬁo 0se any
process F| B ﬁﬂte Hr%le thJ‘u réﬁéd(?rtale‘ﬂ:r

in addition Gt d %écpfllﬂ ev?pbﬁtot' 9r sﬁ’rﬂiay fidbletter
to assure cwg:i;;ﬁ,ogop%pgt I|ty of nmaleic anhydri elnthe mxture at
reaction condi |o@é‘§nV|s|oBed)%M§AtHesreibﬁ5n_ ?\’_d(ﬂ.@dofaén dhs@uthtbd GLi@E keabi@M Qind SOhGS
to mai nt ai NpjoREur WeRhtS high FiRYIdéheicBitaiming bldtinlis tuyther tréketed Afiefmally. Ih GHE briSuAin®at) ale
negati velsy airbail @mfin, 3obraly the hdfefiridoa olefins/iRS the ntmvinylidenb,i that by not Teactreadilywithe
react or pr othgQinsatirtet aciditcreantant anden #evlradidal cdndipans \afel B&sfedt with tunsaturatesicaeilicaeactanio
mai nt ai n t ouader theimabtdniitigns dife., tah emperktedes obiatloytdteD tido 2894 € gEheseh candition @reusimitir to
The react or those sbd for prepafiy therm@PIRBA446 211 Bl and heated to the desired
reagtion tenpéihatreacion soiveit.tah @otad pleevey reushbedieriecieich issqivep both dhe) acidic rpastant anddhe
ar e “wddedo ahigh meleeyias weightolefin: 1t is neegsparniogliselye jdfei reactentcand higl meleeulnn weightglefin
will vary wsgps V‘&’f‘ d}*‘b'“t“l‘,%??éﬁftr"ht—he £7ldian pelyresization;sepction. i has 'P%?b&‘“ﬁhatft?eee

radi cal ini P?"é?f‘b‘f‘ TesriARtPope 'V % ‘1"{'319 ear|
f“’r? P, 4Iam; Re, ite
ES%I ot o ;?%; o E& a0 e éﬂa@w;ﬂg}'}w IS&EP'%?EV%Q"E'% “a'ﬁ%mvgi
i ncr ed®i t 8
t g [ err ] Whll 4 ﬁea%B Qﬁ@%&e ﬁf:m}n glgc :{zs Ei{)irﬁpléé (;xér:%;; 5&[’ aRJI gelzrﬁﬁ)&ulr;l

deconpose a?b,cl ree ra |n|t|ator Ano er met hod for renova

of unreacte %oﬁte@'%%ﬂep fhort BSreBASH Wit lpdRfamie SP1oME B lpol{Rer@ - succihiividd) The
whi ch sol ggbipldpdrsiion lahe® chifdcisiiabon’oraich polyRGdciRintiddh @fd 1o rB@mért GvitR BiRydigehts to die
m xture the%thbﬁdljpbk&-@ém|ﬁbn§ i [B3¢Abed ereiinl €i C anhydr| de foll owed by
stripping to renove the 10 solvent. If the reaction is run continuously, a
conti nuous i4) Prefbted dpslymeact or (CSTR) or series of such reactors can be
used. Reaction conditions should be selected to maintain the bulk
concent r adsi on Rybferredl gopblyd@As arepaed by the present process include those where an unsaturated acidic
reactant, most preferably malsic anhydride, is copolymerized with a "reactive" polyisobutene, in which at
least about 50 percent or more of the polyisobutene comprises the alkylvinylidene, more preferably, the
methylvinylidens, isomer, to give a "polyPIBSA".
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sufficient level to maintain maleic anhydride solubility in the reactor or
serie$ of feactors. A continuous rgngiagé2isei hought to be particularly
advant ageous for reactions carried out at the |lower tenperature range. is
As the tenperature is reduced, the mal eic anhydride solubility in the
pol yPl BSA/ poPrglenddaane palgPiBSAs ehaleit the pelyisobatyl draup has an @esgags imiolatules weighitof dljoet 500
pol y Pl BSA te éreuti909, aroreoprefirebly fram ehpstc§0 torabbyt @509nPreferredeanhpalitPiR$ds baying @meverage on
be decr easisgregef polymerization ot abowd|1(114¢ akouty20ahore preferably &pra abayh1/$itojabieut 16
mai nt ained. In a batch gr ocess an increase in the initial charge of
pol Pl BSA B EBLYSUCEINMIDES 5 decrease in reactor productivity. Likew se,
decr &asi ng the mal elc anh dri de char ge or ext endj n the addi ti on of ma
anhydri de ov‘é"f" %{'ﬂm °‘1“‘é°aﬁ 'Bﬁl%g “E
ot her handy® tp’ °§sa §t&°€"€"‘8‘8n s“%°H'§“' o
trat on olyﬁu oly mmg on nt rea w on Su mL ?r b|s -polysuc-
concen ;o én e o opolymer
essenti al 1} bn dn{?r% orte eﬁﬁ w-thlﬁé&fc c%p frB i hlaé
pol yPI BSA r&%‘ﬁﬁ rc@&oiy%r InE\e je! nluﬁe er@of H’Xél}l: ifHiHaE) prdduded tndy aE"L A
product fQre @harde@bIE ratlodd So oL RBnIE QPHRAY ﬁ'lgth Qo lyﬁkmﬁcdw&ﬁhthmp%&ﬁa?
wher e t he glybmip® L3BUUSAREa bifarde hﬁdlé)&iio 8 pdﬁﬁun@@&hd&&hué‘@ro@ﬁs ih R8pdiyRRE bi &bButaN ]
the pol %Pl mEOG %Hnéﬁblyb&&mh\&leaé oBtaifidd ICRAIGB mdid ratios of Pdlyainit@ 16 QcinRURPSUD in
reactor, tdapolynmrerabaituremsgiodudsfredoinatdly| b golysutBisimide cHigheA Bdlysudciniiides @fay be t O
1500C. Pl Byrodueddef thera isrekichidig in the) plolfamin®-sb akikit & alay ireect withl D succinie glvep framd each of
cont i nuousdreatenthamP popolymerabaiecoled es so as to maintain a certain level of
conver si on oFhet ¢tppolyrears imade by the prasbnt PFd8EHs. intludinigspreferveid opofyabrst $ugh as ipelyRiIBIAIUCt
st ream for onayt beepastisrated rwith [acwidq varible 0f otjert rpstireptingyeagents, (UsS. i Ratenthtio. r2Ad 850 the
1508€ t o 2dbgloereypfvhish def inqoepigtatpd ihereip iy refeienge disclaes raspting suqginic @pyiating ageats witlha of
any unr eaceiRly ohireapents;ithgive jpast-tregieg easbandie pasislodasivalivg °96°°P'E?Fﬁ|"¥h'q’iga’° useful in
free-radi dﬁﬁ"c‘?t'ﬂ99'1°<9ﬂ'8?s't'°%cuum can al so be sued to facilitate renoval of
t he unreacé t is envisioned that a wiped film
evaporafor H : efui pnent rray be suitable for this type of
operati on. I?h one envi 5|°9n ccmi?n le e

%3_-‘_n

po ymers, notdifle ugc%!?r}naeosn n%%&" relg are useful as
unsat ur at € &tegs%tt n& d{s;?e |tn/'3:E1 eaﬁltrg n oul manner these
vinyli deneadg sMyB i frb ércéfn{3 o po for: hly at
enmbodi ”?d“aboﬁrbfs | tHore PFoRRIbLRY! 3éb$ q tg%&n I gy \93

i.e., € |[Mcating ol uéééeﬂﬁ-‘. thésbaahduﬁila ddfbositiBRCinay 6 fhinktdl ¥l brls hthauctlﬂ%i Hﬁrﬁ&tﬁ-‘ne

aci di C r eafdcasRy ahd)Pferably @RitabRbICabe it AT Ank&HES oﬁérﬁmkﬁlﬂ%ﬁ\guéﬂbr{ bhghtB SErankeab €d
aci di ¢ r eagiredting Wil 6rindriNEhdvella is2beity tok @bt 18006CSt 03F th @DP eIshiat! RS FQhe TR OtHb
[err] to [igbricdting biSrRayQsidtivetl oM spitieetic briatul sdufRed. IMIfeR biSIBCusé @$ thp Ib&geadil lingis

t her mal ssPl iBBAtion Tritidésaedifinia naphithanizndnd oer 611 it ara lorditarily skt in ubricatirg attomposi-

di ssol ves tloos. Syitietic ailsiitiude batakydeodrbanrsginthdtie oitsGnd kinthiticresiesCUtetal synibétig ihydrocar-

ol efi n. | tbonwilsécleds iquid polyndrssef cliphe olefine havinglthe prapac viscosity aFspedially lvsetd | agec the ar
wei ght ol effydieganated liquidcpligamerscpf Ch torGii alpka dlefing sugh es t-dasenedimdr Likeiige, alkyl renzenes
pol yner i zaofiP@Rervisecsty. Wha?@'dm?y' breggnefegubrIvsBthat t he sol vent nust al so be
one ¥nh thi chBlepds of Bydigcrhen °'l§d£i YPtheticsoils awe alsg|ugatil.dFor pramplacblends pf 10Jp A2l weighit a
smal | anmﬁ?f%‘rhv aaeéats? "F'@gi‘ "‘?Wﬂhc?élt? 9P yeight perepaiy158 ﬁ&sdwanmvera' P'! %'Y"s s

observed axc " Accor di t he reaction

ca T oniiis 50 vioned. '%ée coppenates ypually a& F'”
2 oy @ﬂ%ﬁ%&%‘g i %;za*’;i%‘g%% i C@% e

S :*.v
m xture ﬁeréu
ié

ic mak dlp
per oxi de | Shiobing Y storbdd! SutaBIBRIeRE r the' &née){&k&% Me% rt
copol ymer Iﬂﬁ%a b GiBcobfy, SR 8 dontbritiatedn %Veﬁ&?y'?ﬁxeﬁ Qitth ﬂBﬁ&tﬁ\gB t¥ Bﬁbdr& |ubr|catmg
succi ni m dg. oom@sltfé% Bﬁlﬁﬁl@rlliﬂ'léa@ﬁb &8 Gvhich R6RBE Bdeld 28 dilsehts AfpicaMCHave viscosities in the
pol ysucgd NjaRgeCdm @dGt 5N6 labout 560SBIRtUNWEed) SBENEY (SBEEA 160 LFABEHCY, QaltRdulie Bn oil of
di sper sant juisiieaing SisdokifyWayibs uskascri bed herein. A(4) Preferred Copol yners 55

Preferred copebely atitves) whitta vy Heyprédast jar e ddtinulition dehde irdst linhibtors, ioae inibadre an

unsat ur at ecbrrastindintdbitos axnétaldeactivatss, ppuraioint ddpregsants] anticxidants)\atld iadk@riety sf other well-

copol ymer i e widitivesa " r eacti ve" pol yi sobutene, in which at |east about 50

per cent sior nrie alsé coMemplatddythatcohe) additivesc despritied @srelnhaavab«ymmmldsmg,sanm

pr ef er abl ydetargastsyeydipulci figls,impsppocrankeaseriubricanty ang; Hyeelikg. Wiay SngEJSWd-. the gdditive is
added at from about 0.1 to 10 percent by weight to the oil. Preferably, at from 0.5 o 8 weight percent.
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EP 0 446 211 Bl Preferred are pol yPI BSAs wherein the polyisobutyl group has
an average nol ecul ar wei ght of abougppYigiodt ghout 5000, nore preferably
from about 950 to about 2500. Preferred are pol yPI BSAs havi hg an average
degree of polynerization of about 1.1 to about 20, nore preferably from
about 1.5 tB FYELGOMPOSITONB. POLYSUCCI NI M DES As noted above, pol yani no

pol ysucci ni m des may be conveniently prepared by reacting a copol yner nade
by the presenWher used dnsfugis. the rioPstopeaniratien offted additiveacriendsadnglinprdshiockchieva thexissired
pr epar ed |n‘aqfwe%eﬁe flapt; BROR j arNarigty) elsfaqierp including ﬁb@l‘s?am fyel us rRegsence o ether

wi t B_one ®su a'“s F O tg ivgs. otgCeneqally, haweyers the \ipnge ao 0%‘!9!%1% the
component r f‘?trtsc dog? q?gghp P @aeﬂ'war pref b'¥: parts per
nol ecul es), '°@Ee m %eep ?? C ?' I:a
succini ¢ gra%ghuc rrgm?c Ive Fﬁ? abou c or an
t her eOf f @' UQE O£H§ 809 E)e Bne E) | el"' f%l ar Cs or
ratio of nbrS. A‘-ir Ldhold) bkt &, n-
parti cul ar n¥1%4hd he il Inktidn %tﬁ rQ&mGP sS\anétéré) a@t; s %}1 Jd& VJItR the fuel
succi ni ¢ gr gidiave. ithé Qﬁpclo)f&ﬁﬁ'até) thedHRf2 1 addhtRe willBeSoi@Bkik) &t ﬁ 5 percent by weight

MONOPO| y'S UCAHdYoBral nbtexsdad 70 péasbnt t@"tﬂatgﬁﬁ pmatasry i I5QS 50 And Ve HofEBly Frén 10 to 25
succi ni ¢ 1Qr waight péicerPpol yner of about 1:2 may produce predom nately
bi s- pol ysucci mherifaieving-ieggiples [26d yifenaiC ton bpttificlly Mastratdcthis ! inirivoad Thdse tdr@hifesi snd
branchi ng i ifustritiensepé poh i eeosbuddliményiway limiling thastbpe/df this isvestion.Ci Ni ¢ group from
each of greater than 2 copol ymer nol ecul es. The copol yners made by the
present pr oXAMPLES ncl udi ng preferred copol yners such as pol yPI BSA, 20 nmay
ost-#teated with a wide variety of other post-treating reagents. U S.
Pat t No. Exappla 1{Compasativs) di scl osure of which is incorporated herein by
reference, di scl 0Ses reactr ng succr nic acylating agents with a variety of
reagents tP‘r BR80T AT d oS xyI | c aci d der| vat | ve corrposr t | ons whi ch

et o T gﬁe;y gwggasr S 0 k% CAca : fist o o

descri bed he |§ uﬂr .n ?m
E; @Ji malelces
rams

dsphere
enpl oyed | ,,ﬁN 'E&F ﬁ th X
are usual | yomio i é?oo? Qoo &EW to
conposi t kPnpai %oi%ﬁ 8hGLdbR (-midthylsp puoﬁt 3yl fwetwg
preferably ghe a#P4itiond 6721 %R%Ef RBR &£ &abd. lEﬂﬁsWﬁé tg b féikd d?%ﬂﬁu And a
used Wi th t{Ars enaridCiBd. 58/ Gtarks) P AN AQBE TRY1 BRmET(NE rnaie) & Arsr@ wa$ ¥dtold EFnb GedetidnS
of | ubri cat inix@re\es Géffukddya RRMofE0EH06E,2HAH Yheh lidwdE e cdoR ITwh! Seerk foréls TRE RAGGHAESR
of an i nt erwiath cntEibetSidsty cladigiormeand Ghrasthedataiid dnhydriGelvdsiiic£dddS TH uppétadyer Which
have a visscasiahnyd méiniplpodict Ad0breadéd palyisobutdne wad sepa@istl. Sdivent [asd ihjleid brthydride were
| ubri cat i ngrempveg inayuoha totkd ofi 4,860  gram® of prodndt havinga sagonification imbaraif 4G4 8as rédonsedal

oil for use as the base oil in this 35 invention includes paraffinic,
napht heni ¢ BtsmplgR{@omnaialive) t hat are ordinarily used in lubricating oil
conposi - tions. Synt hetlc 0| | s |ncI ude both hydrocarbon synthetic oils and
syntTiet i do eBeparation JJJ Sebutyb24 RolyPIBS hydrocar- bon oils include liquid

pol ymers of a | n | n Eer VI SCOSI t Especi al I usef ul
are the hydro g’ P‘? 3) gﬁt irre Wﬂe ‘”%‘ ch
gls dé dgﬁ;?”gﬁﬁs rﬁl%‘rfom&h n § r%)elc? fi \(ﬁ % su ng( | ure
o . 0
rams % | d f i%& ulting
Ie ygm

synt heti %xt%reerrash te%qotaﬁ,t )l

per cent Ny cr et crraee.rae,ear’lcearmwswe

[err] minergls hbved by Reutint thé ¥esilihe 16150 cutehlmt H gac% o 1 gara@wo&mt s/
concent r at egotdhed, WichOhad "k SvbragieftoleclRE HBIgIt QR GBUME Gt Efheltdhlsion wad Gbatel 8od ! Ay
about 90ss osai;aﬁﬂwioghﬁmuaeweﬂats preferabe from about 90 to about 50 wei ght
percent, of an oil of lubricating viscosity and 45 from about 10 to 90

wei ght per cBainplep8 &f 1Sraad) Exambleo 1¢ ®I5C(Corddarative) about 50 wei ght percent, of an
additive described herein. Typically, the concentrates contain sufficient
di | uent to naReble hiabnlatesardikopal iprepatktionsiigowing thelhagip syntheticrrocsduns euffived iSEExanapiies &
di | uent s 5§ ofndt2h Eabled figte e reactants, raaction thmperatyre; timerand goiNentzand frep radical initistoyusath  oi |
of | ubri cati ndxampiacteswas\prepared using: Polylsebuiane eleabpyt 180 melsculgewaight bifving theitsadainamiet h
| ubri cati ngu 15¢39 optaisprhiran P ishentiealsi whyrei the mefivivrylidene) isamer Sameprighd about 70% of
| ubri cating Bitqtaéc‘WPP?!??"can be used as diluents typically have viscosities
in the
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so range fromabout 35 to about 500 Saybolt Universal Seconds (SUS) at
[err]® although an oil of Iubrica%l;@ Yhiicgpi ty may be used. OQther

addi tives which nmay be present in ornu ation include rust inhibitors,
~foaminhibitors, corrosion inhibitors, netal deactivators, pour point

depr essant s, Coniplalison ExEipleS 1CaSC Ror¥ Prep@bd/usinh aQiolyissbutifdhd of als6Ld850 @élebulal Wéight 55
It is al sprepared eifpAicl eddaljsdkaviigthe teadel ndme/Rarapol@SE obtdrad frva IE®ton Chayicdbe enpl oyed
as dispersants and detergents in hydraulic fluids, marine crankcase

| ubricants and the |ike. Wen so enpl gyggh ;t he additive is added at from
aboyt 081 to 10 percent by weight to the ofl. Preferably, at fromO0.5 to 8
wei QT'rf percent. 12 EP0446 211 B1 D. FUEL COVPCSI TI ONS When used in
fuels, the b‘?g'éﬁ- concentratign o the additive necessary in order to

achi eve the re en end upon a of_ fact

i ncl udi ng t%’é},ﬁplﬁeg ﬁ'( E‘é seat§ Ne pr egétr%ﬁé,tof of ¥detT<§’c‘5enf£" or

di sper s¥nt s—or ot

concentrati on f ttl]ataddl's-t—i(:/e |t|6.the biaid oroethane 10'an 10, 000 88 gm parts
per mllion, pref erab‘|5y5 B?bm 30 to 5000(¥¥®)ts per nil3i3dn of the additive
per part of b | . he eter e ts are prese a | ess mount of
the addjgtive ??: éf f#t ;bgl ti v %%ﬁfcrl bed he&g ymay bglpornﬁl at ed
as a fuel concentrate us| ng an inert sta I'e ol eophilic organl c sol vent

boiling in thet rangktmiviebut [ 22s3 t chldddbenzdiecf er ai¥pp, an ali3pha3o c or
an io aromatic hydroc@OBon sol vent is utdd) such a b(ehﬁéne, t ol uene, xyl ene

or higher-boilj omati c onat th| nn i ¢ al cqhol s, of
about 32to0 8 Car boﬁ{ %? =1q u&ﬁ 't sob gbﬁcarbl nofgg f3

but &0l and the I|ke i n"conbi nat| on WI ydr ocar bon soI vents are al so
suitable for wse witravihe-fael 1d9ldi ti ¢chlodofothe fuel xmmmcentratgd the
amount of the addi tim‘lwﬁll be ordi nari(%ﬁoat | east 5(¥PsiBdent by wei ght and
general |y not excee Ee ce\r,té gy wei Rr eferabI y from5 to 50 and nore
preferaffl y frdm 109 E S it p E fOITL 59 exanﬁ esd4re
offered to specifica lustrate thre inven |od €sé "exanpl es and

illustrationsgre um:atvosbm conssiedrolueney way |inptgeng t he ggopes®f this
i nvention. EXAMPLES G30Exanpl e 1 (Conpataitdilve) Prepat&i8ion of

Polylsobutyl 4 PolyPIBSA 25 . To a_12-liter, 3- neckflaskewpped with
an overfiead st rret’i[ ?Fn’cﬂmt ef2-tond¥ y: and he % mantlg
ni trogen atnosphere ‘I\BS added 5, 000 gra (5. 265 nol f polyi sobutene of

about 950 nolwmcul ammwb.t:,maw 39.3 hex Iaﬁe name ULTh¥Rg S- 10 ohfai negd from
BP Chem cal s wherei nfa30¢ net hyl - vinyli dzama i soner c(Bysli sed about 70% of

the totgl conposition, 1547.1 grams (15,79 nole) nal e|c anhydrlde and
2,500 nl chl c}rloform‘(‘;(;g%"hjr(kturézvaas Héaﬁg to refl u?g nd to s vhks
added 67. 21 grans 30 41 nole) 22'-az (2- nmet hy op| onitrite)
("AIBN'"). The m xture was refluxed for two hours at which tine an

addj t |onal 67.21 grans of AIBN was added. This was followed by another two
hour*s” ofie r ef |k# anﬂlvwhﬂiﬁ chatget (684 oeggpamneof THEBN. AB3-di84l 026 201
grams (1.2 nole) of I?sl\llt/vas added Thel¥®dct i on mi xt3r3d was refluxed a
total of 20 tﬁ.trs,u%q g\eptehﬂm,le;mla B'%forrred 'gh Aower
phase which contain st y c or of orm yunreact eg;mgl,el c anhydr| de was
di scarded. The upper |ayer which 35 cont ai ned mai nl y product and unreacted
pol yi soffut ene was separated. Sol vent and nal ei ¢ anhydride were renoved in
vacuo. A total of 4,360 grams of product having a saponification nunber of
40.4 was recovered. Exanple 2 (Conparative) 40 Preparation of

Pol yi sobut yl - 24 Pol yPI BSA

50
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To a 1-liter 3-neck flask equipped wth a thernoneter, overhead stirrer,
nitrogen inlet and water condenser, Emdﬁfiquﬂ%- 02 grams (0.174 nole)

pol yi sobutyl ene (ULTRAVI S-10 from BP Chenmicals) and 105 m di chl oroet hane,
then 16.4 grans (0.167 nole) mal eic anhydri de were added. The resulting

m xture 45 was heated to about [errdasapd:s JcéngFaps (0.017 nole)

tert-butyl perbenzoate was added. The resulting mxture was heated to refl ux
(83 * C). Th&TPE¥RY% i on nixture was heated (with stirring) for a total of 30

M .
hours. The r wa %d tocool . The sol vent was renoved in
vacug, Ufr eag?g %qalﬂé}lg%&%%fdr? ds S rermvsé’zzwt heatP E?t}%*re’s‘,ﬁmeﬂ?
[err] at O. 1‘m\7mu%r-mm'a§%-ﬁmm -e-b{-%-l-nﬁﬂ.,_
whi ch had an average nol ecul ar wei ght of about 5000. The conversi on was
about 60% The go saponi fj cati on nunber was 73.3. Exanples 3 to 15 and

1 1 C v N
Exanpl es, 1C t o*%6C -1de) Fofe | "t’g{g faERs addiTBREal preparat$ons
f ol Im;vm' ng1301t he basi((: sggﬁ’ﬁic procedure d sphed in ExtdR-84 1 55 and 2.
Table | lists tdie reactaviss10r epedal On t@TRebabHE e, ti ngggnd sol yea&, d
free radical initiatofitsoed) Exanple 12 wgsopjepared UsigedshOtndms iyt Ehe of
about 1300 nol ecul ar wei ght havi ng the trade nanme ULTRAVI S- 30 obt ai ned from
BP cheni eal s vifer ei ﬁ‘f;g{l’ SRy iy i dé‘?ﬁ%é’gﬁgner conprd¥A] about 120% of t he
.total composition. "13 ‘EP 0 446 211 Bl ‘rpari son Exfalr?plsés 1 Cto 5C were

repared Using@e pobisgiubsbene 23 s abdilend5PodEagel! | ght prgpare
\I?vi tE\ [err] catalysis hg:ihmg the trade narrgoIPa?apcﬁ 958’({%&@ ned fggm Eﬁxon

Chem cal . TABL?‘% I 5§Pr odulctgpaf 3Rebt TS Mal ei c Ii;grrpl e P(él %but ene
Anhydri d& Sol Payapol iti 3Red* ne Time 10 DTBHO. ap 30
(g)hx_g m) ¥ [err] (Eﬁgl 2 U t¢Sadi)s- 10 16. 4

D chl oroethanqe  TBRfrapol ss0 3833 3Gy ifs- 09) (199) 30
(3.3) 3 Utravis-1(30)119 Tol ueng230) o8y 0°¥6 15
(384. 6) 250 (15.5) 4 Utravis-10 32.3

Chl or obefizene 5¢ P 95 Bas3 B(thsgé?enzene DTBP (239) 30
(5.8) Utravis-10 15 0) Di chl or oet hAA&P Al BN (5.8_) 83 13 20
(5000) - (250!(:)2 (2 L (200) 6 U travis- 10¢ 1;9

Chl oroform * AIBN '-azobis (Z2ame ¢BgdpiPnitrite); DTBP = ditRGEbutyl
(15.5) 2& P?“"?Ajft FRYP ™ AFTEPYuR peroxyhenzopiee Al BN .

40 94 (384.45) 13@pi de (250) (15.5) 8 Utravis-1

30,5 Sorud%) motecular weight) 110 30 (330) (210)
(5.8) 30 9 Utravis-10 32.3 Xyl ene DTBP

144 39 (330) (210) (5.8) 10 Utravis-10

32.3 Xyl Epample 16 DTBP 114 4 (330) (210)
(5.8) 11 Utravis-10 32.3 Tol uene DTBP 110 4

A 500-ml, 3-necked flask was charged with 100g of a polyPIBSA/polybutene mixture (prepared
according to the method of Example 5) which comprised about 38 weight percent polyPIBSA and about 62
Co weight percent (0.0653 mol) unreacted polyisobutene (of which about 68 weight percent (0.0444 mol)
Mot 40 comprised the methylvinylidene isomer). The mixture was heated to 70°C. Then, 8g (0.0816 mol) maleic
anhydride and 1.7g (0.0116 mol) di-tert-butyl peroxide were added to the mixture. The mixture was stirred
and heated to 150°C for 5 hours. After allowing the mixture to cool, 150 ml hexane was added io
precipitate unreacted maleic anhydride which was then removed by filtration. The hexane was removed by
stripping for 4 hours at 36 mm Hg (abs) at 90°C. The filtered product had an unreacted maleic anhydride
45 content of 0.08 weight percent, as determined by gas chromatography. The saponification number of the
final product was determined to be 84 mg KOH/g sample. The amount of unreacted polybutene was
determined to be 28.2% by column chromatography.

Example 17A

50
A 22-liter, 3-necked flask was charged with 3752g (3.95 mol) of polyisobutene (BP Ultravis 10) and
2800g of a polyPIBSA/polyisobutene mixture (prepared according to Example 13) which comprised about
- 57 weight percent polyPIBSA and about 43 weight percent (1.27 mol) unreacted polyisobutene. The mixture
was heated to 91°C; then 14g (0.143 mol) maleic anhydride and 2.7g (0.0185 mol) di-tert-butyl peroxide
55 (DTBP) were added. A slight exotherm was noticed where the temperature increased to 147°C. The
mixture was stirred and heated at 140°C for one hour. After standing at room temperature overnight, the
mixture was heated to 140°C and 378g (3.86 mol) maleic anhydride and 56.7g (0.388 mol) of DTBP were
added. The mixture was stimed and heated at 140°C for 6.5 hours. The mixture was allowed to cool to
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(330) (210) (5.8) 40 12  Utravis-30

16.4 ° Dichloroethane  TBPB 8gplrfas 217®1(217. 1) (105)
(3.3) 13 Utravis-10 328. 3 Chl or obenzene DTBP 138 28
(3350) (1600) (42.6) 45 50 55 14 EP 0 446 211

Bl TABLE &mii€db temiperptuierogetnight. Thb mixture was heated to 80°C and vacuubnl vais @ppilied at 2Binehes| Hg
Pol ybut enéacyAhmipeiparaiure was increased to 200 * CSBlha,raiftre was stripped ati20 *4} and 28 inchibe g (vad)i me
No. for 2 hour{ move any unreact dgz‘alelc anhydride. Analys1s(.) final product by (pg))on NMR showed

[err] thaj, a;signifigant amouni gf the_pp|vuteng methylgingidene iso ad [disfrppared along with the maleic

TBPgd & anhydide. 75 54 10 (5000)
(3000) E s 178 (102.8) 15 Utravis-10 1031 Chl orof orm
TBPB =xampe I/ 72 48 (10, 000) (6000)
,(A\|2 gil 6) t her]\ QZAIQe eckeg: ask wa: I%rg%g with 3)599 (8. isobutene (BJB‘trgws ‘ﬁ)) and 6000g
10 ofa polyPl % prepared 1ﬁccord Q&m‘%%y A. The rggf Tg was heated to 109°C,
( _25 0) en 8409 (8.57 ﬁ ride and © resulting mixture was
Di chl or oe &nd he 40°C for 5.25 hours. The muxﬁl’% was cﬂoléd lent temperature. The mixture
(50 was then heated to(128 <Bwith"8rring and aA &dditional 1533/(£583/mol Maleic anhydridedfd 23g (0.158

Tol uene  mol) DTBP were added.GhBhixture was stirred and hBated 2% @4d-336})3.5 hours and then an additional
(210) 15 153g (1.561 mol)(nfalek) anfydride and 184 @PBS RNDTBP were addedd. Phe mixidie Iwa# Stirred and

DTBP heated at 14018 for 30 addRidf) 3.67 hours. The mixture was cooled to ambibot)temperature. The mixture
(5.8) 25 was therSéirred and hBateédogd 086 *€36r one hour whibZaQium wahpplladab eirig tha @nreacted maleic
DTBP anhydride frdr 8he pr@ict( B@(@roduct had a saponification number of 85(8id)KOH/g. Inspection of the

(5.8) *  pioBN NMR sgciruay obihe fifis2 -prededh yridicated fisb i tpolybutgne nBTBPvinylidkng dsomer wad
per,oxi de; sigpisanty depletedand (hat themally pribwdriga was totallyggnsumed-ar wei ght 1300 35
Exanmpl e 16 A 500-m, 3-necked flask was charged with 100g of a
pol yPBSA/ E&ﬂﬂ&lﬁene mxture (prepar ed according to the method of Exanple 5)
whi ch compri sed apo t . nld apout 62 wei ght

alllil: LAPERZaglt 68 wei ght

percent (658 ‘ mige 8 RY e .
er cent® (0. Q444 t he t h nyl i
Pn xt ur e ( OI' @iséa(i gs IP? Na&Ereadl er an Bga r?fun er ni rb@erh_ 79
(0.0116 L&Qr fgﬁt afi’sb i @:EEE‘ ﬂéé‘o w&we
TA O«Fas Medr& 'wa 9&0&'&91 %mdx dd{ t
0_0| 150 gt pe ﬁ?&aﬁﬁﬂhﬁﬁs 6)!8 8 oft 20 me«etbpwssa{a&vaw #&ﬁrﬁ o ﬁ&kctraﬁn
whi ch was plifRdwasaRan \webhtdnéd B 16b ¥ Glidder vaculifSor 26 ar8 ErniRsBictio iR )élloWeﬂ tomabmg

for 4 houobtanéd wds 2078.2of (pRAaGck having keN+1.35. The filtered product had an
unreacted mal ei c anhydride 45 content of 0.08 wei ght percent, as determ ned

by gas chEegawpleo@r aphy. The saponification nunber of the final product was
determsaed to be 84 ng KOH g sanpl e. The anmount of unreacted pol ybutene was
det er m ne@repgative cDBIYPIHSA\HPA Golyswacinitide Mith e bevabégye of Polymerization

was StII’I’Q

To a 5-liter flask equipped with a heating mantle, overhead stirrer and Dean Stark trap (under nitrogen
o swoep) was added 1000 g polyPIBSA prepared according to Example 17B (saponification number 85.8
> 40 molecular weight 2500) and 932 Chevron 100NR diluent oil. The mixture was heated to 60°C; to this was
added 142.45 g heavy polyamine ("HPA") No. X obtained from Union Carbide Corporation. The mixture
became very thick. The reaction mixture was heated to 165°C and maintained at that temperature for 4
hours; the mixture became less viscous. Then the reaction mixture was heated at 165 ° C under vacuum for

2 hours. The mixture was allowed to cool. Obtained was the above-identified product having %N =2.23.

Example 20 (Comparative)

An experiment was performed in a manner similar to Examples 17A and 17B, but in the absence of any
added oligomeric copolymer solvent. The resulting mixture, upon heating, formed a significant amount of
0 maleic anhydride (MA) resin, as indicated by total disappearance of the MA peak in the proton NMR, while
still leaving a large amount of methyl vinylidene protons. Moreover, MA resin formation was evidenced by
the product being stuck to the reactor walls and the formation of tar.
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Exanpl e 17A 50 A 22-liter, 3-necked flask was charged with 3752g (3.95 nol)

of polyisobutene (BP Utravis 10) oo 4469a @f a pol yPI BSA/ pol yi sobut ene

m xture (prepared according to Exanple 13) which conprised about 57 wei ght

percent pol yPI BSA and about 43 wei ght percent (1.27 nol) unreacted

pol yi sobut é&nample[2le m xture was heated to 91 C then 14g (0.143 nol) maleic

anhydri de and 2. 7g (0.0185 nol) d|-tert but I peroxi de 55 (DTBP) were
Argion: NMR Anajysis of Reaction off Mewen Yhe tenperature increased to

[err] The mxture was stlrred and heated at [err for one hour. After

st apdi ng®at é“%?ﬂgr% ftore Wep'?f’?'}&' ?eT"M’éA 'I’Pé'ét“él?“‘?'&chlwr‘“@

and 3789 (438 ﬁ'oé‘}s gfé" A ?iie“s? ¥ th;g};p %?a%‘tobe

addf:d The | use |s occ il:g%ﬂog rﬁ) ng u?egk
M XLUre Wasg r?dh VI Iéa eaks hi '%geﬂgl?@ﬁ% e
overnig Ure was Pn 1 T vacuum was applied at 28

i nches I—I;o lezzt he terrperature was increased to [err] The m xture was
stripped a and 28 inches Hg (vac) for 2 hours to renove any

unreact ed nRbsiicationNikbel SiPiBsANAd Peyrisg the final product by proton NWR
showed that a significant anount of the polybutene nethyl vinylidene isoner
had di sagpear Asproxiradl dib igfamt i Saniphd R iwdighed and igsbived! @. 30EMaRTBReSin 1 280-M Bdoninbyee! |
3-necked f |fiaskkat wm tefpergael UnickhotBdviSndidd, the popPIBSA prodtic salnplee Were (filldred kttabaw i S
10) and 600&sgtidndempefature 1o cdnyovd BMAdolysis produchi.oci funa@ic peidiaad @y paly M rdsimg t O
Exanpl e 17A. TwestyrfivexinLof &Obinsthamphis @dded do the Syleng solttion A 18 gondenser/is attathed iaed hé
anhydri de anigure Jchpated tQGRuxmsing a[ipRiate/gires and] heldi at g for @8 prinutesgA Reraric SRACHES
stirred Zndeagechbesepth the flagky andf3§rmiDf jsaprepylplephol T added fhyayghethaganderser. dbe sample is
anbrent teﬁgr%ﬂ?‘%ﬂ@ abqu k0of§ temparature, aad hagle fitratpd Atk §- 5t"!9"1‘%|"‘9} UW&%MQ‘fOF‘F‘rWPIg""&nd
an addi ti orf t°’135rﬁ? gﬂmﬁéﬁm SY$ietei ¢ anhydride and 23 158 ol 3}

wer e added. Sops,vith Rlggks ?‘f'qer%saaﬂvr'cﬂéaﬂweéﬁ"f é‘t“?“?eq‘ Whichsis ;o PE’QQrﬂfj

t hen anB%d(fF‘f'??fnal 15 153g (1.561 nol) mal ei ¢ anhydride and 11.8g (0.0808
nol) DT The m xture was stirred and heated at [err] for an
addi ti onal E—'ﬁﬁg%ggs. The m xture was cooled to anbi ent tenperature. The

m xture was t
was appl i eqegu%i@f fﬁoaﬁ i%ﬁﬁ'?gég?{eﬁ%ﬁpﬁ&% yg{rclg@éé) ?r omt sengir?lo S}({? w'lujﬂlé

product Had ansBaRpb fuCatbio® NMRUSHERSd 8Tsighificaft dBsuipl¥ndof doRjRitRitehd AathOI vidylidone

proton NVR SR bridthaidhf anhyiffidd. iinBlampie Qﬁﬂﬁmdlé?@érﬁ%nﬂdaﬁdh@ﬁ rddia8 inhtoy Werb @MRd by
met hyl vi nydwgslene i somer was 20 significantly depleted and that the maleic

anhydride was totally consuned. Exanple 18 Preparation of PolyPl BSA TETA
Pol ysucci nigxardsle 26 t h a Low Degree of Pol ynerization 25 To a 5-liter flask
equi ppedsswi th a heating mantle, overhead stirrer and Dean Stark trap under
ni trogen sweef reagtion rpigture ccot@d@an 850pgramsPofBEAS eight peent 20lgIBSA agf 5% weighl ippicent
17B ('saponiuniegcied relyisplpuisne mxg&e igavingyp BAR Nlmber plc4gtas cephhingd witb 110 )grams BPIL.IRAVIS
Chevron 1 GONRhigh yinudidane gelyisobgtppe heving ay averagesmelectiacwpighbof@bout (300 epd Y6 MBS g
t rijet.hyl eneC’P\é‘?'T 300nfeteal lubricling giln The, pixie wasrheatad fo $f°&- Tiantywe (32} arems pemalpic
and\“’l’(ept 405t anhygiride prame) Pbt"?“B’l'peﬁ’%EfP\g ‘hexanqatsy (hputyl eracippta}weif-gdded. \The, reaction

d at te
recover ﬁsdf“;?ﬁ"*ﬁ T o o 120 15 A, oot M e dod S gt

allowed to tai ned was 2018.2 g of product having % = 1.35. Exanple
19 35 Pr aé‘-gﬂ)—%%-p(;f Pol yPI BSA HPA Pol ysuccinimde Wth a Low Degree of

Pol ymeri Zat | OR ddtuidh mindhle!Bhtaihih? 500 Grathd BIPE4s Whibilt pRrcbit Foly PESATBRY b weight Poli&iRd
stirrer andyligasy pelybiutdnb Adkiurd RNURE a BAP NBEHEIR of 34 was combined with 214 grams BP ULTRAVIS
30, a high vinylidene polyisobutene having an average molecular weight of about 1300. The mixture was
heated to 110°C and 31.4 grams of maleic anhydride was added. Every 15 minutes starting from the MA
60 addition time, 6.53 grams of 100 neutral oil and 0.73 grams of t-butylperoxy-2-ethyl hexanoate (t-buty!
peroctoate) were added. Additions were continued for the first 2 hours and 30 minutes. Thereafter the
reaction was held at 110°C for 5.5 hours. This produced a product which had a SAP Number of 31. Proton
NMR showed a slow reaction rate.

s5 Example 28

A reaction mixture containing 464 grams of a 45 weight percent polyPIBSA and 55 weight percent
unreacted polyisobutene mixture having a SAP Number of 34 was combined with 316 grams BP ULTRAVIS
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sweep) was, added 1000 g pol yPI BSA prepared according to Exanple 17B

(saponi fication nunmber 85.8 40 nugeghéd14gy oht 2500) and 932 Chevron
100NR diluent oil. The m xture was heated to 60 C, to this was added 142. 45
g heavy pol yam ne ("HPA") No. X obtained from Union Carbide Corporation.

The i xt usd BHeighyieylidene polyisbutene MEvieg aw asrage molwtuldr ineightvat abdue #300.0THs niktars fwps and
mai nt ai ned®#d o A2R° Crand B2 arems of malgic aphydride and 585 gramis xt thutylpbrexyedwhyll Bskanoate (t-

vi scous. PHEhPerqsioatplwere adsqd.fihg reackion tpmperatume wes raised torand heldh let20 ¢ dn BrhobrerA 2
hour s. Th@'W%Wm%sWa’gu'%Hef?f\ﬁéé?a’t'ﬁ%‘é?ﬂ Obt ai ned was the above-identified

proc{yt hiev' ng 5@ = 2.23. 45 Exanple 20 (Conparative) An experiment was

per f ormed nner simlar to Exarrpl es 17A and 17B, but in the absence
of any added, ol yner soI result m xture upon
heat i ng, BHE&J&&%RWMS gn?aonm[g umb wel W as
i ndi Catﬁda Ya high ﬁ:ﬁ;ﬂl 5%99@6%[1 CF%E\% rw ¥ abou ure

Still | Caved 6 1 mgsndm%msof v ep: b §§w

resin fornmg reagtioNadpiiure 0X 150%2 fof 6§

wal |'s and gtahe of dllt-BﬁiylbéMkloﬁfwefeaiddetﬁlihe]{@mperatlﬁ? w& rﬁié&i HO I&’ ge rr

NVMR Anal y &buss. The ploduct aGa SAP Noibsr of @0 Wirgisnanmin EHo §gmﬂcant Betib A pbiyiedbufdhe

W t h Mas c anthiplvingiitlend issneel by prot on NVR  The MA peak in deuterochl oroform | S
| ocated at 7.07 ppm and the nethyl vinylidene olefin hydrogens are at 4.61
and 4. 87 pemple¥0sappear ance of these peaks, especially the PIB vinylidene
peaks, indicates copolynerization with the MA. IR can also be used to
confirm t hatA raagie yidyre gentdining §96 goamsuefrrolyBIBSAsomisiniig somet Unesacted pélybotené wag' UN
unty |, t?ﬂecw'wé«f%g SRS BPUTBAVIS 30-Jhel mirduee wastHagted toi 1191G ahdr1d2 premik sf rhwleite

Si gn| fi caﬁ‘fqgg’ ‘@? £ s gfgli- [oxidey weres adior | Thp ceactop temmanatyrer was fraised B®rhekhd
Pol yPI BSA® QirsRed thep bealed 43,2006 o hours; Thaypreduptdhadia SAR Bumbenef 49 ssol ved

in 30 m ﬁlale% a 250-m Erlenneyer flask at.roomtenperature. Unless
ot her wi §e—ﬁé'i£ei—€?¥€i{§g‘4—bpl BSA product sanpl es Were f| | tered at about
react Ot enpRLAL ULk PATR mwm g oo e
aci d) and ;. rand
afhydlhid8 2 ry 8 % i‘d?t b% |s nfivﬁﬁ ’Fg_‘an éeqcfaaﬁ%ja?de d
LR
efod But

xyl ene solbaipisdh soffert.

to refl uxpslisieado Be BeHved f?&ne trﬁa'ieﬁcearnh n & od

cer ani Go S BRCELSAR mimBEk of D7 B6FHe RSHGES en@EEii ﬁx ?

al cohol is added through the condenser. The sa le1st en cooled to about
room t enpExapiplerd2 and back titrated with 0.5 Normal HCl, using a Metrohm 670
auto titrator and a Dosimat 665 punp system Conparisons with bl anks

provi de t he Thiapeastidni shaws that afiarrihe rcofdBider ReLmiame,) unreabtbd PIB GanBy redctel Glith GraieRS
sanpl e.3 28@nhiFridertd forg PEmBPIBBAGNP| es 23-25 were carried out follow ng the
gener al pr odekiBiB8A peparading Imannet gmilal TorExample 17EBhaviigna SAR Nurhtieg ofB6 avas Eawed tora
Tabl e || . ea¢ior and hqated 30,48 COA malar wauivalenVet MA dAdsdg)arsktignib funeacdd mosvinpiiipdei ON
of polyi sBYPUERRs ohMARs adder aind the mixturesbasied 10232 ° Gandheld atrihis Wmpeteture lfor 4Fhoerspl e
25.\_L he H‘°e1° POIFIG JYeP deslugaditor 3R padithe pressu wasatedycodyia 28 indbe obf Improvtyu Ties

Exanpl duced pressure and temperature was maintained for one hour. Then the mixture was filtered. The product
ad a SAP Number of 88. The results of Examples 26-32 are shown in Table II.
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35 A reaction mxture containing 350 grans of a 45 wei ght percent pol yPl BSA
and 55 wei ght percent unreacted polgy ¢ 1§ M xture having a SAP Nunber
of 34 was conbined with 150 grans BP ULTRAVIS 30, a high vinylidene
pol yi sobut ene havi ng an average nol ecul ar wei ght of about 1300 and 176
grans of a Chevron 100 neutral lubricating oil. The m xture was heated to
[err]. Twenty-two (22) gr‘Fm;. of malieig 40, anhydei de and 5 grans of
t - butyl peroxy-2-ethyl hgghncate €t-butyl pera)c:oat e) were added. The
reaction tenperature was <t ai sed to [err] and held at this tenperature for 4
hours. A product with a $AP Nunber of 26 was.produced. Proton NVR indicated
a very slow reaction raue{ Bxapplke 277 45 A reant ::on m xt ure containi ng 500
grans of a 45 weight peré nt pol yPI BSA and 55 wei ght percent unreacted
pol yi sobut ene m xture h \‘ ng a SAP Nunber of 34 was conbined with 214 grans
BP ULTRAVIS 30, a high E ithyld deng polyi goluteng kaving an average nol ecul ar
wei ght of about 1300. TRl mittr#& Was® hBated" t® #10 C and 31.4 grans of
mal ei ¢ anhydri de was addéd. Every 15 mnutes starting fromthe- MA 50
addition time, 6.53 gragsjof 100 neutral oil and 0.73 grams of .
t-butyl peroxy-2-ethyl héghndat® &t SbuFyE Berdcodte) were added. _,Addl tions
were congi nued for the Rifst 2 hours and 30 minutes. Thereafte® the
reaction was held at [err] for 5.5 hours. This produced a prodécti‘ whi ch had
a SAP Number of 31. Prot@h NVR showed a slow reaction rate. 55% Hxanple 28
A reaction mxture cont gigni ng 464 g¢ aBwofe an 48 wei ght percent Sp(ﬂ yPI BSA
and 55 wei ght percent umnpact el polﬁylmobuteeme m £t ure havi ng ag S&P Nunber

1 34 wee conbi ned vmth‘f{ 6 grans BP ULTRAVI S 17 . EP0446 2118BX 30, a

vi nyl i dene pol yi sobiit ene havi ng an average nol ecul ar wei glgt #of about

1300 The mixture was hgated to [err] and 31.2 grams of nul ei cxarthydri de
and 5.85 grams of t- but§|- erox¥-2- @ hyl *h&dhogt § (t- butyl peBogtoate)
were added. The reacti ogé} erfpegagure 508 fai%ed Ro and hel d at&[¢err] for 6
hours. A°product Wth a*SAP Nurrber of 33 was produced. Exanpl e...2§ A
reaction m xture nt ai n| g £58 gramsnof. @& 4d ¥eight percent pel | BSA and
55 wei ght percent '- nr eact.'. poﬁyes u:ene:mmtnre havi ng a SAP=nlmber of 34
was conbined with 177 .gr 8hs BPUBTRAVI S"10° 3807 a high vinyli dene;
pol yi sobyt ene havi ng an ,ayeragg m)l,.ec,ul ar ...WE.L gbt ,of about 1300% Ehe nmixture
was heated to [err] and-§E & gfalds ofznBl & aﬁh)Zdrl de and 3. 32 dr ans of
di -t-butyl peroxi de were ded. The reaction terrperature was hekd fat [err]
for- 5 hours. Then 5.1 graps of gmal ej c, aghydré de and 0.7 grans ar &
di - t-butyl peroxi de were gfdegl. "‘Theﬁe:rperatu:e was raised to 130:0 C and
t hen helsd these for 4.5 ur5 S Tie gorg)duct- had"a’SAP Nunber of w4L Proton
NVR showed a significant sfe cfl an & n& pdl yj s,_ob,ut @ne 15 nethyl gvithylidene
i soner. Exanple 30 A rea& i o %TLI]”G cé‘ntg’al #9896 grans of ;iolslPI BSA
cont ai ni ng some unreact eg| pdy yDULE? rrﬂl ned with 1888 dJtanms BP
UL{RAVI S 30. The mxture sz hgateds t er.r]..a d 142 granms of falic
anhydri d8 and 21.2 grans of di 't - buty peI’OXI de wer e added. Thegresactl on
tenperature was raised Bg el8 &t JeRrf fore4ehqurs and then l:leated to
[err] for 2 hours. Thes ®bduret ¥ had°aSAP Nurbef @f 49. Exanpl e 333
- (Conparative) 25 A react QE C.pn;.al..nl.ng,. 7%1 .gr@rrs BP ULTRAVI S 30swes heat ed

to 1400C,and 38.8 gramsg@ B¢ 3 5 5 3 3 S & -
i
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1. A process for preparing an oligomeric copolymer of an unsaturated acidic reactant and a high
molecular weight olefin having a sufficient number of carbon atoms such that the resulting copolymer is
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anhydride and 8.2 grams of di-t-butyl peroxide were added. T
done in the absence of added poI yP BSA solvent. The reactio Eﬂm mﬁwmll
was held at [err] for 7 hours. 8L o tarry resin teved ® O sbe *
derived fromthe maleic anhydrlde was evident. The mxture was filtered
hot. The product 30 had a SAP nunber of 17 after the resin was filtered
out. The per cent activeg wgs |37,/0 Pf lj 32 Jhis reaction shows that after
t he copol yner ' is forms&:lﬁ uareac,r;ed n peargacted with nmaleic 35
anhydride to formther Pl BSA. Pol yPI BSA prepared in a manner simlar to
Exanmpl @ 17B having a SAP Nunmber of 86 was charged to a reactor and heated
to [err] A nolar equﬂl et Ofe I\/A (#3a340)e ekative to unreacted

non-vi nyl i dene pol ybut‘e MA Was added an'c'l fhe mixture heated to [err]
and held at this terrperature for 4 hours. The tenperature was reduced to
2100C and the pressured flas .reduged to 28.i nghgs,of nercury. The 40 reduced
pressut%e and tenper at U} wis 31e¥ nfaithed Lor oReShour. Then the nmixture was
filtered. The product h&d a SAP Nunber of 88. The results of Exanples 26-32
are shown in Table Il.445 50 55 18 EP 0 446 211 Bl [err] 1. A process
for preparing an oli gqﬂ%rl ¢ cop®l gneg ®f 2arg udsgt urated acidic react ant and
a nol ch]suI ar wei ght ol effiln havi ng a sufficient “nunber of car bor: a oms such
that the resulting copolyner is 19 EP O 446 211 Bl [err] C3 4 ~~~~~~~~~-
55 Clains 1. A process glor preparing an oligoneric copol ymer éf fan

unsat urated acidi c reag¥lant, and,a.,high,nml egculag wei ght ol efi g HRhvi ng a
sufficient nunber of cafjoor al ofs asythgt Batg t@esresul ting copdl ysrer is 19
EP-0 446 211 Bl 1 soluble in lubricatigg ©il and
wherein at | east 20 weifBht percent of the total ol efin conpri ses. an

al kyl'vinyli dene isomerg ywhich process conprises reacting the hl gh nol ecul ar
wei ght olefin with thes nsatlfrate& &mdl e reatt ant in the pregence of a
free radical initiat orhgndea 08 vants whi &h £ ofpki ses t he reacel Gh product

of an #nsaturate aci #d reactaht and a high nol ecul ar wei ght OlFfin, with

the proviso 5 @ that fhe_sq vent i,s pot.: ,(a), Qol yi sobut enyl Ssugcinic
anhydride (Pl BSA’) al orfegl (18) pogyBl BSAialkong; s08 (c) a m xt ur & cbnsisting
of polyi sobutene and.a Bopol yWres prepated Y Feacti ng a high molaacul ar
. 0 h
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1. A process for preparing an oligomeric copolymer of an unsaturated acidic reactant and a high
molecular weight olefin having a sufficient number of carbon atoms such that the resulting copolymer is
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wei ght ol efin, wherein at | east 20 wei ght percent of the tot al
conposition conprises an 10 BB &%hy b{Wg{ dene |sorrer
unsaturated acidic reactant in the presence of a fr adi ca

The process according to Claim1, wherein the unsat ur at ed aci d| c react ant
enpl oyed t o iubllio dubgitdtihg bil tahnewmmlaym 201 vashHE bereant ofthe I6thiVelelih dompiizbs be
fornmul a: 15 lisvinylidafs isbraercwhichXprogess 20mpeises resirly the tigh enutbedlir] weight blefint with the om
t he group covnsaturated geidid readidt in-ti@l preseiibelobavizes radidal/initidiér abd & eo@niOetidb @bm@isesthe and
when t aken t teg@iph preducixofan dinsétuzated aciic rezgtant Bhe a high oeiesulan weightchlefin witl thelpeaiviso 1
or 2, wherei 'f'?ata'teﬁﬂyemts"% percent of the total olefin enployed to 25

pro Ute the cd ﬁ%trufe 'stmeeawmr(@w)ahneal kyl vi nyl i dene i soner. 4. The

process accord F'&Séﬂ ‘Z&P’ecedl claim wherein the' high molecul ar
Wﬁé? f qep °t¥5’ foP" Bagting a hjgh tnﬁlecular

wei ght ol efin ¢ %ﬁ S tOB ‘
| t h i rls
The profess antkes'v'ar" ojsgmgt, v*dpﬁnge%gﬁr%?‘aegar " %rfrrer%gwﬁ Bt
wei ght ol ej | %’ﬁ%r&r tgrcﬂagﬁl?q”hg i tt%l QaQJIE&J écld%qgaglaw‘ia‘r{?,ogéaotg pro ucleselther
pol yi sobut en{;,}(9 yrhEYprdd q,e@,gsﬁ;;gtq; “%go rece wnerein the

ol i gonmeri c copol'ynmer produced has an average degree of
pol ymerjszati on of about 1.5 to about 10. 7. The process according to any
preceding claim wherein the acidic reactant enpl oyed to produce the
copol ymer product is naleic anhydride and the | kyl vinylidene isomer
enpl oyed to produce the copol ynmer g @ugt a0 t,p,yl vi nyl i dene. 40 8 The
process according to any preceding claim erein the solvent conprises the
ol i;gonei ¢ copol ymer product of said process.. 9. The process according to

Lﬁr ecedi nyherdinaX and Xliarereathindependandly ‘sdcrtteddtomphe group censisting of (QH, -GlrOddwegalkpbr i C

copol ¥riep 8 garbaaratamssnd whentaken tagsther. X and Xcarer®t. and a hi gh nol ecul ar
vvel ght olefin, or (b) a nononeric adduct of an unsaturated acidic reactant
and a hi g %%ﬁ%ﬁ'%ﬂt@ Spior 1 or 2. wharein|ab Jeast 59 pgisent o the rietal alafie emplpyed to)f
aci di ¢ Peact BAfuce te GpRoty P’?ﬂ“"‘@’ﬁ?’?ﬁ-’tﬁ“@"‘t"ﬂ@f"@%‘ﬁ isopg ent anspr Uche 50 1.
Ver f ahren Jrﬁh Herstel | ung ei nes ol 1
e

d ??c%ﬂqa SRY R'geedin g%‘ El% hrqnemofecaus ot rqmployed to
ll\J/tr;?Zi ut[ alr ge\/\gbt utce SHNG" 1P SepelvaBrRrodu q‘gr?é Hasa E%haln Vijhd R&%?F‘g@ﬂe g ML so
a

daB dasgerh ene Oopol yrrer in einem Schm erol 18slich ist und worin

mi ndest ens, 20 Gl LRl &y éed@;ﬁaﬂg héibih B3 i RpcfbLiak welofy e 8B RS
unt aBt, vel chegucd/fb bfamsit copdly sobutene e? @l@% 't An h])?e
Mol ekul argew cht mt demungeslttigten, sauren Reakt anten i n der Gegenwart
ei nes Fr eigl athekptbdeBd hdcarting %o aHY ChrétbdlRS ciiMbwiibesiTinb lofdomerit EcdSymer ¥Rdducbahat! 35
Reakt i oggspr oslietate @dgive of poR@Rrizatichidt biLENs toaBdut f9) Reakt anten und sines defins
mt hohem Mol ekul argewi chts unfaBt, mt der MaBgabe, daG das Losungsmttel
ni cht i st :7. 2The proda$? dtcetdifig ©laby beoe(cﬁh); clai, whereih utiecaeidlichredcrant epivyeilitogastkagedné d
(PI BSA) al | ecapolyrdy) produtty el idisic ahHydride; anddhe alkyljinyiidene Gembis erployed 3¢ @lvdud thels
Polgxij.sobutencqndmgimwsapﬂﬂtvymﬂidgnml ches durch Unsetzen ei nes

40

_)LL

8. The process according to any preceding claim, wherein the solvent comprises the oligomeric
copolymer product of said process. .

8. The process according to any preceding claim, wherein the solvent comprises either (a) an oligomeric
45 copolymer of an unsaturated acidic reactant and a high molecular weight olefin, or (b) a monomeric
adduct of an unsaturated acidic reactant and a high molecular weight olefin in at least a one to one

mole ratio of acidic reactant to olefin; or a mixture thereof.

Patentanspriiche
50
1. Verfahren zur Herstellung eines oligomeren Copolymers aus sinem ungeséttigten, sauren Reaktanten
und einem Olefin mit einem hohen Molekulargewicht und einer ausreichenden Anzahl von Kohlenstoff-
atomen, so daB das erhaitene Copolymer in einem Schmiordl 18slich ist und worin mindestens 20
Gewichtsprozent des Gesamtolefins ein Alkylvinylidenisomer umfaBt, welches Verfahren ein Umsetzen
] des Olefins mit hohem Molekulargewicht mit dem ungesittigten, sauren Reaktanten in der Gegenwart
eines Freiradikalinitiators und eines L&sungsmittels umfaBt, welches das Reaktionsprodukt eines unge-
séttigten, sauren Reaktanten und eines Olefins mit hohem Molekulargewichts umfaBt, mit der MaBgabe,
daB das L&sungsmittel nicht ist:



A efins mt hohem Ml ekul argewi cht, worin mndestens 20 Gewic
Gesant ol efi nzusam 6 -menset ZgpQ fls Myl VI nyI | den| sonqanmﬂma"lﬂm" |II|
ei nes ungesattigten, sauren Reaktanten In é _
Freiradikalinitiators hergestellt wird. 2. Verfahr en nach Anspr uch 1, Worin

der ungesatti gt @) PoyissbaerRibersteimiyrombydriv ¢(RIBSANdRin; Wi r d, um ent weder das

Copol yner pr oduk{b) peldiBSAcliein;odarngsni tt el herzustellen, die Fornel: 10 0

0 xl () 8io @omisph, yrtetiond aust Polyirobiitenatnd ek Copoimen deldbey durctelmsetzeiesines
unabhangi g aus 9@?‘"3@'1!@95%“ Melskuiaraepightewpsin mindesteng 20 Gewchtsifoeen dex|Gesamoléfinzusanti S

6 Kqhl ens‘t of f a;%\;g;n “ggm Plkylinylidpnisorney usiagh gng eings. ungiesiifigtenvcsarress iReaktanten in der
zusamrenge- ﬁF"’E‘E"ka'@'“at‘?/éP?’&?ﬁe@rf’"ﬁach Anspruch 1 oder 2, worin
Gz” wei ches_verwen- det wird, das
O [54

m ndestens 50
Copol yrre pr Ba] c%%ﬁ' ﬁﬁ dwg'f i i eSaepr vmeast Wird um entweder
Ver f ahr ey nach” el E er gehen sﬁ'“%‘f | RgEsteaR, ie °BRS A efin mt hohem

Mol ekul argevm cht, weiches verwendet wrd, um ent weder das Copol ymer produkt

oder das Losungsm' ttel herzustellen, € n 26 durchschnl ttliches
Mol ekul ar gewi cht von etwa 500 bis et yae 58? ?ﬁs 5. Verfahren nach
ei nem vor her gehenden Anspruch, worin das efrnm t "hohem Mol ekul argew cht,

wei ches verwendet wird, das oligonere Copol ynerprodukt herzustellen,

Pol yi sobut en  ibsditzt, 30rin &. unfex'fah reﬁiﬁnd%ﬁ@hhbﬁirﬁ@mu\éQfeh%ﬁb%@&éh@nﬁ&%pfmc bey, -o-
wori n das her dussibratkyl indt 1adis 6)Koiansofialomen yewalit sridDara Xound 0Ns BiRd, twohri ﬁé"ﬁ@ammenge-
Pol ymeri sat i omegmerdwerden. et wa 1,5 bis etwa 10 besitzt. 7. Verfahren nach
ei nem vor her gehenden Anspruch, worin der saure Reaktant, der verwendet

wi rd,; unPlad  EaRbrep mashpinseiudbt asler 2 wotinemindestons/B0 Biozenades Gesamjalefing] welshes verven-
worin das Al kf?'\n"ﬁwaaé‘ano&mn@fodulsBerzuste"qneq-rcﬁu,wnyuemmwmfemr d, urn das
Copol ymer pr od kt herzustel | en, Methylvinyliden ist. a Verfahren nach ei nem
vor her gehenfie ?Br'lf °'"9!Br‘1°ﬁ°"§%l§" o) SANSRUH: tModn desa Slefn imitokabern NMlekulrgenioht,
produkt des veép %&ﬁﬂy Bym enfwedgr dagGopolymesnrodykt oger da, WWW&'H@"@W%H"‘
Anspr uch® wor fU§LEEt g icht xon, qhv.q0¢ (“5)°‘“@|5H°°o'?°P'§brrer es Oopol yner

oSl o SR Bl o B b i et

Reakt ant en und el nes I'ns m ar geW| C
Mol ver hi bd ng.s vé@dn f gﬂﬁg el.
i st, oder ei naﬁa&é%%heﬁegf:ﬁ?{e ﬁéﬁ&eﬂzﬁi%ﬁ&;' gfge Q'&gﬂg fﬁ@egérg I C')'{r%’ﬁ

d' un copolynere oligonere d' un corps reacti onnel aC|de I nsature et d une

ol 6fine de hawbriahh hach BMeRt vbktdigeRendghoAtisprih, WEHHOIGR salirePRRER, G ver@bridae\drd, um
suf fi sant poudasyGopdiytnefptbdukt hef-0§eNbiy, MMakléinstiGednhydnd tistS Ohd weitH uk ﬁlkﬂ@%ehl%er
huile | ubrifi amlbies veraersist v Lued da Copalimbpratiik peraistelie MetRyNimyided st.de | ' ol fi ne
total e sont constitues d un isonbre d'alkylvinylidbne, procede qui conprend
| a reacti on8-d¥erfahep eﬂthﬁmedlewthamehep@nwsnm.ewh das sengeitid] dacdligfirsere Copolymer-
reacti onnel aepd@‘tﬂ%s’atf@ms emfally dsence d' un initiateur radicalaire et d' un
solivant UI %end | e produit de r~action d' un corps reactionnel acide

i nsat ur e¥et % o 'Vefabreg pash;ejnam yerhergahendee Aeserughy P”é@lﬂaall-ﬁ%ﬂgsmsentwes!@r@)elnq#mrﬂeos
sol vant ne sof’ P " eiges ““ges"‘iﬁ'g “ot)saﬁ'ﬁ“ &a p yed ﬂ'ﬁ?sy?'gfﬁ'ﬁd‘l!'bm??@ UNiclgkylargeydcht,

(PIBSA) seul ; ?(Il? ’p ) S un ;% lf:; a!i'n en W pies, Olefins '@hhohem
pol yi sobut ene, ua@gewc g 'iS"?’ o YN 58&5‘?[“8 efireronistiesteas gjes 24:2ine
poi ds no culalre ans eque au noi ns 20 pour cent en poids de |la
conposi ti orhéqgﬁjiéﬂbﬁgje 21

1. Procédé de préparation d'un copolymdre oligomére d'un corps réactionnel acide insaturé et d'une
oléfine de haut poids moléculaire ayant un nombre d'atomes de carbone suffisant pour que le
50 copolymére résultant soit soluble dans une huile lubrifiante, dans lequel au moins 20 pour cent en
poids de I'oléfine totale sont constitués d'un isomére d'alkylvinylidéne, procédé qui comprend Ila
réaction de I'oléfine de haut poids moléculaire avec le corps réactionnel acide insaturé en présence
d'un initiateur radicalaire et d'un solvant qui comprend le produit de réaction d'un corps réactionnel
acide insaturé et d'une oléfine de haut poids moléculaire, sous réserve que le solvant ne soit pas :
55 {a) un anhydride polyisobuténylsuccinique (PIBSA) seul ;
(b) un polyPIBSA seul ; ou
(c) un mélange consistant en polyisobut&ne et un copolymére préparé par réaction d'une oléfine de
haut poids moléculaire, dans lequel au moins 20 pour cent en poids de la composition oléfinique

21



EP 0 446 211 Bl totale sont constitues d' un isonbre d' al kyl| nmlﬂﬂnﬂ“lﬁm””“l
d' un 'cbrps rdactionnel acide insagpiotegdiPpesence d un init '
radi calaire. 2. Procede suivant |a revendication 1, dans |equel I%® dorfis °
reactionnel acide insature utilise pour pr~parer 5 | e produit

copol ymdr i quetotals dost enétigs id'un isomdse dialkylingliddnaLibted'unOcorps réactionnel acide krisaturé en

|t X- G CHCH Opriisenceldunduiiintout radjcalire.e X et X' sont choi sis chacun

i ndependanment dans | e groupe consistant en -OH -C et un groupe -0-al kyle

i nf dri eur2afeeédésulantlageverdiogtiand. dans lsgyrble coips rigetiganslagidx insaturi utilis¢ paus qépqrqrs

sont pwei s cdﬁﬁ'@ﬁ"ﬁf’%ﬁ?"q“?%’Pé@@ﬁt’éﬁmdﬁdﬁb’mﬂb S. Proced6 suivant |la

re\}'éﬁdl cation 1 ou 2, dans |equel au noins 50 pour cent de |'olefine totale
utilis6e pour former |le produit copapyneriquegsont constitues d un isonere
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9. Procédé suivant I'une quelconque des revendications précédentes, dans lequel le solvant comprend (a)
un copolymére oligomére d'un corps réactionnel acide insaturé et d'une oléfine de haut poids
moléculaire, ou (b) un produit d'addition monomérique d'un corps réactionnel acide insaturé et d'une
U oléfine de haut poids moléculaire en un rapport molaire du corps réactionnel acide & I'oléfine au moins
40 égal & 1:1 ; ou un de leurs mélanges.
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