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cryst abl i sabl és wtbiprfetitor less ofithe MWD If ezidethyidne soplyaerdd(ay #dst one | ow
crystallinit§ ethyl ene-al pha-ol efin copol ymer segnment, wherein said at
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ratio of the rod E%he on I) ii an@ Il)lrr% eLé@Qi agps'iatnhéw&mman@n

i ndi vi dual, é(. é’ pr re%hars»gmﬁommh@g at
| east 3 ngf Ine lﬂlls ava"au orf dl er in conposition from
one anoth ¥ niftdgeh EéhBining cilb Iﬁta Nlngt@ﬁ’al grﬁﬁéd@ttﬁﬁ%aHJWerMéiﬂﬂr&b&fA% nidyt D

(b) ethyl ﬁ@és@r@& tke\&em Q%ﬁ?&ﬁ@%ﬁda Vb4 Xtibiiizng BFdnd cAPRInG baeAl subrpas) 1B8Cexdmple) a2
car boxyl i ¢,as} @dﬂemp@baﬁut@mm,ba@mad@dgdeoup to formgrafted ethyl ene

copol ymer,  Wagheehitiohéh d¥hBinig grifed efhgnE dobdlineds dl tHeataniim@htip@ie irfzorporated into | S
Wi t hi n2010%ﬁinoh£rﬁﬂer&fs stdnars MRatirig osthélreaiiithit bledginosq@alpysitiers exhibi( l@)ter lovtempel-1 )

at | east eatmvpcdmpaiapiogertes fiaabisaginguseaingositiord cpntainigreynvantiomebnigngengentainidg gréftddeast
one seconeayiyneznpoymesr frthermde e ritragen dontainingxirified ethyenecopol3mery of tiyeinysoten funen
may conpr tigneasidispersapts indlegginque crpesitions andigyneraliviexhipi 7Ub%t§%'l§ sigfiar disparsancypfficagyy |

to [err] layeRnvantionslitrogerheontaining efeft%deﬂ“!ybk?/ Frelymers fallipgooninisla dhm scererpf Hiednsigt it t o
2 car b@fxyl"?ftﬁwfhm d groups 10 or anhydride group. The grafted ethyl ene

copol yner l's descrlbed and cl aimed in co-pendi ng European application
no. 903055 produce t he reactlon product, the
ConPonent S (QJ Fr?)J ( I fn co 90t ql reln rteg‘rretclopac‘)y rso’f letnguﬁh at
g:‘JISrr)E/lr gor O §$;q1g IaIO?F efﬁ\ rapr?se :ﬁg m &aamg ﬁ.érf | In mo-
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cont ai i ng cwanded deviatier is 19N mgmce@wes Wi Ynef tfgmelfm%@%%ﬂéﬁﬂ?e h35pmple.
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herei nafore are copol yners of ethyl erfd, wi t 30 Ieast one ot her
al pha-ol efin conprised of segnented cop lLl mer chains with conpositions
which gge intrano- |ecularly het erogerreem%—.andj i nternol ecul arly
honbgeneous. For conveni ence, certain ter 4 hat are repeated throughout
the present speC|f|cat|on are defi ned_bel-ﬁq(m— . Inter-CD defines the
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devi at kon) Rin ch se tyﬁﬁ ity, the higher the &1 SVischdit( [Raéx 1€ detet Rined €
et hyl ene conpQsiihd RAs ,qrm@mgl ven copo yrrer sanple needed to I nclude a given
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excl udi ng equal weight fractions fromboth ends of the distribution. The
devi ati on need not be symetrical. Wen expressed as a single nunber, for
exanple 15% Inter-CD, it shall nmean the |larger of the positive or negative
devi ati ons. For exanple, for a Gaussian conpositional distribution, 95.5%
of the polymer is within 20 wt. % et hyl ene of the nean if the



40 standard deviation is 10% The Inter-CD for 95.5 wt.% of the
polymer is 20 wt.% ethylene forsuch a sanple. b. intra-CDis the
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I es s t han (HerehafteFicalled an/Mf seigingntizand at legsl gmedow cystadiinity athylenealbhaciefin bapaiymer§egmento 0

. % pr efheraingiter colled a'E segmentp The eopelBnest may,be hferefreillystiated bycopplymprgseledied fiom,
and cont aithe gayp sensisting of @Pﬂm"éﬂ‘@‘"éﬁs%‘é‘?ﬂ"am '@ﬁf°l'%”"1§t599"@a%ﬂeq‘&5%t 57 wt. %
prefer#®ly at |east about 62 w.% an@f1 re- ferably at |east about 63
wt . % and which i s not great er tha 9@“ (I ) pr ef erabI y <85% and nost

pr ef er abl thlom ?@% %ﬁf tﬂﬂ%@f M segments, T
crystal ll ; can lﬁamgar efga'%are ; a‘?ﬂag% xlsanelfu tc?%tjan\ggt |sa in er,
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i ntranol eGlsiintialy &Ykl to thé MEIBURPWSIGHE STatid M SIEIERY) hitholldA KISk Rot BisehtRAS the pHiBtice of

porii ogs Qfis mnt.dhdmﬁedwalthé EOpbI ARG GOt by SHRIMEEeQ@EHT P&t tRair, Ther6ibre structraci
porti on c@npn (xsi)ae prdfertedast S wei ght percent of the chain and having a

nol ecul ar wepregfadablg fthecl sdgmants andO(dagraentst dhthie ceyolymercesé lodatedialofg 1B bapoignér chaktso

di ffer in teadonoslintited nunibeofthecepolymet dhains day agsbeidte besdre the wietiindbleps assecibted with

et hyl ene, patking thefpwictyetalinity & segnients prevents tutheregdldamegatierl. Thiredqoe ingipteferred enptiodiment,

pol ynmer@ | dheshheggmentig locaBdnear tisxcerfteriofthe grpplymer ghain and ahlneneMhgegment isdmthe shiaini on
15% or | ess ﬁ‘t“t’"f ey sbpwn helpwen ‘PP?P'!!FREWFW“P‘H’G aver age wei ght percent ethylene

conposi tion, where n the EOl r Ty é"’ehéﬁ”act eri zed by at Ieast one of
aratio of(‘”;f Q‘b‘”h" f%1 E'P?:t is‘iL 8.
As des%'l aﬁ" ‘§¥ °

S po;

izea uﬁs\) ﬁ‘an
(hereinaft er Le%é) Eﬁ%?@ ttils .mTJA{? chlggflsé’ %&éne%x cé?tealsfa*lgr%&i’sS’L‘?east
i1l ustrat %qe er‘?afa flé(ft?ieé .ﬁ‘iﬁ § Eé?ﬂUnta O DoginBiils domiphidd BtHy! n&é?.BQ 10e3ET
chai n 4 I Wab Bh&SiphaYibie. haprtaQ,t iRVoREiniAG Y PIB carB SHUKHRCFRM #nd T segments can also
M-T, (1) chRprish othérpolyme2adi€rnshoibd k., hobdRjugaéd dises atep¥Emoroefins. and M2 can
be the sane Sifice@ihe gré38@ Mventicls cohSidepsliGdbeMiospater izt f.the cOiitext ofdthllerlelprépiendxePM €
same or dicbpoBsr@rstit willtd dascBbedarCdetal intRe)cvRIaXt®f EPM.I S an i nteger of from1l to 3
and y i s an Copolpger()}8)0n acbrddnce @itiBthe piaset inveatianriscpréfdralfiimade,in 4 fobula cgactblyWheén s M
segnen#s | prqdowmi hiatubeldr reastoneitmdnomer feed@tyratthe mibe isletdt i kmewr\it the begbning afehe tibelar
posi t i onedeastoh sthrerte; due tajtsihigh teladlivitys will de preferentinily potymynized. Todeoneentratiimef mosgmershe
[err] and Imselufenphangesalong theliube injayor of prapyiens aq the ethidens isidepletest Ehoudsait, witkinefiomenind
t he sum offeadialy Aghepigt ircorgymgtrheins whichearq kighet in gtidere zoacapiTetiont i the shpirregments
substantially equal to the nol ecul ar wgi ght of the M segnment), although
this is not essential to the practice of 35 this invention. Preferably,
the copolynmer will contain only one M segnent per chain. Therefore,
structures | and 11 (x=1) are preferred. Preferably, the Msegnents and T
segnents of the copolynmer are |ocated along the copolymer chain so that
onIy a I|mted nunber of the copol ymer chains can associ ate before the
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packing the low crystallinity Tsegnents preventsfurtheraggl oneration.
Therefore, in a preferred enbodinent, 40 the Msegnent is |ocated near the
center of the copol yner chain and EB0400 8981M segnent is in the chain. As
will be shown below, a copolynmer of the structure [err] (wherein [err] and
T are as g«%&ﬁ aT-Ta P TaTolV/ N Inlatrlgs AUARIdG the BoihtSat @RlcH the PdilereriBtionAbacti®Pddimances)| dhd
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struct er einkfle ¢haipol yners (with x=z=1). It is believed this poorviscosity

nodi fier performance is due to the inabi I|ty of a center Tsegnent to

statically stabilize against gssoci at e} The M sggnents of, the copol yners
of this invention conpri s?ﬁ;ﬁ;@ﬁ §ra4—|-east one
ot her al pha- ol fegmenteg g E- PnPn&‘§‘PoPI§ EHPDB 'eﬁo?nsl’ Prr% T segnents

conpri ¥e ethylene and at | east 50 one ot her al pha oI efl n,
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the rI han 1 entst a
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depl et ed amfibatel@his rogekty 6Nnti-OU asrferpsda@imErdin i© Basb@lppn bt as 5 wejghit pergantyostioan e
concent r atdf edpolyrhérehain TEeIqieCD ofhgilymesie gecoldans witipthe preeenhipvesticoGarctersuctath@dt i n
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property, wightiesencswel e atieast49aveight phroend pthylene @feise eonpidered e painrptcerdeicawith
conposi t i dhabresntdpyentiont y (com positional variation within a chain) shal I
be referr ed T exerimpntsl aEOE!B“’eéﬂﬁ geterrining fngrp-GP dscps f°8°"73n'f'@‘rthb'r“§i‘:‘a‘? EPsWﬂ}%a

si tional g bejow. fhep %W&?’F?W&PWKP&W%PF@W‘W%? ey 4 ; 6553 frag-
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i nvention ition can var S as th
of the chaj ng‘r’gﬁ’e(gﬂ qeesPuy RNl Pﬁ%"hf‘f"ﬁ%‘b (‘:’)"°rﬂah”nr'hs "é’gr{sﬁlswm&p‘t%'elg ?g;g

i nter-chaif" ‘\73{‘7 dtton. The Inter-CD can be char acterized by the difference
in conppsition between the copol yner fractions contain- ing the highest and
| owest quantity of ethyA ene EEEEPRREPEEEPPEEPPEPPRPERPPPPPPe breadth of the
Inter-CD are 25 known gas il of et hyl ene and
propyl ene to anor phous %opoldﬁﬁgéﬁwﬁtggfﬁgﬁﬁé%ggad| um oxychl ori de
and al kyl al unmi num hal iYes" EEREEEPRERREEEPEREPRERRANEEPPRN] G B er;

Makromss. Chem, V. 58 (12/ 12/ 62) 18 42, wherein a

p- xyl ene/ di rmblaydlef Ais BBt % estylene; Blis 4660%; sral G/ie 50% wihgene Sthel atepagh ethglbnecaatert for
copol yner thamixtufe iad4.3%For thk saindid the IntegCD it sucmtbétdllighest ethpipresiolymensontains %

sol vent / nomors ethylenetthan ket averggecyhile thelowestethyeneiqontent plymnarrentains H5% [sagritylengthagy | |
be discussed in nore detail below. 30 4 The inter-CD of copolyner in
accordance wth the present invention is such that 95 wt. % of the

copol yner chai ns have an et hyl ene conposition that differs fromthe average
wei ght percent ethyl ene conposition by 15 w. %or |ess. The preferred
inter-CD is about 13%or less, with the nost preferred being about 10% or
Iess In corrparlson Junghanns et al. found that their tubul ar reactor
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of the chain, differ in conposition fromone another by at |east 7 weight
percent ethylene. Unless otherwi se indicated, this property of intra-CD as
referred to herein is based upon &POMeRBIPBIwo 5 wei ght percent portions of
copol ymer chain. The intra-CD of copolynmer in accordance with the present
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Eomsevera
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art. s The catalyst components are preferably premixed, that is, reacted to form active catalyst outside of the
reactor, to ensure rapid chain initiation. Aging of the premixed catalyst system, that is, the time spent by the
catalyst components (e.g., vanadium compound and organo-aluminum) in each other’s presence outside of
the reactor, should preferably be kept within limits. If not aged for a sufficient period of time, the components
will not have reacted with each other sufficiently to yield an adequate quantity of active catalyst species, with
§5  the result of nonsimultaneous chain initiation. Also, it is known that the activity of the catalyst species will de-
crease with time so that the aging must be kept below a maximum limit. It is believed that the minimum aging
period, depending on such factors as concentration of catalyst components, temperature and mixing equip-
ment, could be as low as about 0.1 second. The preferred minimum aging period is about 0.5 second, while
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Chain transfer agents for the Ziegler-catalyzed pol ynerization of
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initiatorfognad ti Nng step the nal eic anhydride or other carboxylic acid
material used will be grafted onto both the polynmer and the solvent for the
reaction. Many solven uc 12 gl chl-probenze@e are relatively inert and
may be%*only slightlyg*f e dly &1 will téRY to be nore
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pr ef er r ed torpNeaperaach fs we snowp gdyipedingt bt then glakorateddetein. ubi | ity properties of
the resulting copper carboxylates. Al sg useful are oil-soluble copper

di t hi ocarbamates of the general fornmula [err] (where nis 1 or 2 and R and
R are the sane or different hydrocarbyl rad- 25 EP O 400 870 Bl icals
containing froml1l to 18, and preferably 2 to 12, carbon atons, and
including radicals such as-alkyl, alkenyl, aryl, aralkyl, alkaryl and

cycl oaI | phat I c radi caI S. Part | cuI arI y preferred as R and R‘ groups are

o Y r o ~ o o



10 lene succinimdes (having polymer groups of [err] of 700 to 5,000)

derived from pol yal kyl ene- pol yam nes, which have at |east one free

carboxylic acid group, with (b) a FR.0.490/870B et al conpound. Suitable

reactive netal com pounds include those such as cupric or cuprous

hydr oxi des, ©ovpdsitions wbent @ibleibing esetodgentidalCadditved @raty@&allPblerded info thHS B&Y8 ol in

car bonat e.amByniaiicharepdffective toepravide their sambisatierident @nctivAl RepreSdntavel effetiodathduint bf

succi ni ¢ @Hadditivaeare Iusra@d assfallows: of pol yi so- 15 butenyl succinic acid.

Preferably, the selected netal enployed Is its divalent form e.g., Cu+2.

The préferraditdwg rat es are pol yal kenyly tS¥cai, EI c acids Iﬂ wWhigch,t e

al kenyl group has a nol ecul ar wei ght grggter an about enyl

group desirably has a [err] from about 8)1, 400, and &BrFSeErSGb Wi th

a [err] of about 950 being nost preferred. Especially preferred is

pol yi sgbut Wistositye iModi gy dri de or aci gq_fhese materials ggﬁ desirably

be dissolved in a solvent, such as a ninéral oil, and heat ég in the

presence of a water sol uti on (or 20 slurry) of the nmetal bearing material.

Heat i ng maaryes igradnhdditeen 70. and gbowts[err] Tenper atgieg. of [err] to

[err] are entirely adequate. It may be necessary, depending upon the salt

pr oduced, got tg.allow the reaction to remain at a tenperature above about

[err] for Lof tine, eP¢g03-$onger than 5 howss,s5o0r

deconposition of the salt nmay occur. The copper antioxidants (e.g.,

Cu- pol yi sohyu succi nic anhydride, Cu-oleate, or m xtures thereof) wll

25  be ge%ml oyed in an anmount Wse ¥¢ @gdeabout 50 ¥&. 580 _apin by

wei ght2of the netal, in the final |ubriqaktbag)or fuel Conppﬁéfépfledj:rl ction

nodifiers serve to |rrpart the proper friction characteristics to

| ubricati n oi | conpositions such as automatic transm ssion fluids.

Repr esent a eé"ﬂ?% es of suitable fri@+RoR%nodifiers ar@. Iedind in U.S.

Patent No 3,933, 659 which dis- 30 closes fatty acid esters and am des;
at entp 6, | descri bgs ybdenum conpl exes. of

poI yI sobuter?’*lr s?écélnlbgz’akr?h HQde am noSaPEDrLﬁol s; U S PateM~ho® 4,105,571

whi ch di scl oses gl ycerol esters of dinerized fatty acids; U S Patent No.

3,779, 928 wnitd Fdandiings ageditisane phosphgnpgiagi d salts; U § a‘%

3,778,375 which discloses reaction products of a phosphona‘te h an

ol eam de; U.S. Patent No. 3,852,205 which discloses S-carboxyal kyl ene

hydr ocar byIAn§l}cUﬁnirmA§snts- car boxyal kyl eneobysir ocar byl sucoggmi os acid 35

and m xtures thereof; U S. Patent No. 3,879,306 which discloses

N( hydr oxyal kyl ) al ken ccinam c acids or succinimdes; U S. Patent No.

3, 932,290 &ﬁ?‘&%lﬂpsy\ﬁeééeﬁacti on prod®c®L5~%f di- (| ower @%y3)5 phosphites

and epoxi des; and U. S. Patent No. 4,028, 258 whi ch di scl oses the al kyl ene

oxi de addu I (hydroxyal kyl) al kenyl succi ni m des.

The nost prsg ?Qﬂeﬁ)lﬁg?#oy%éfgl%s ar e‘sg %/@rs or netal &1y of hydr o-

car byl substltuted succinic acids or anhydrides and thiobis-al kanols such

as des®ribeinerall 6i1PBasat No. 40 4, 3h BR3% Di spersams Jgidt ain oil

i nsol ubl es, resul ting fromoxidation during use, in suspension in the fluid

thus pre- v e flo cuI t| on and preC| pitation or deposition on

metal par t 1 i‘gg% ?&%’f’g g %W%Eﬁﬁ?sa?’yv% e agplifiyp|con-

succi njgm ‘lﬁeip"s ﬁ‘ﬁls %ﬁ':aﬁ'ﬁ"’"% '%“’s 'Efl(' PG %Ia@ﬁ‘é“sé\ﬂ@bl ni c
h drlde e capFKtu r"ated

anny ﬁt’bﬁ% i 1% PrQ& ?d%ltl se era a W  he ad E

salts thefnﬁ'l& eouslyto the bas o@Wforpl%en&bn t e addjti cenra i OI |

fl1 ow i npr géRibfeatingifiay be¥aciltdt M@é&éﬁ&%n@ y th |Whlar;m Yhis s not®

be pour edess&\!iﬁlhTti%d:dﬁcBhﬁ'éﬁsor ﬁcicﬁwéﬂﬁéckagk Wi bicall 369‘&9 ¥d tg orttd gdl ant' Sttive

whi ch sas eérdlobfonsl RdditiohdradaRivdstiEordpaiinoEHidS prdtidd tRe del ||=Udgé redntr@on Infife fln l%rﬁul@troﬁ

[err] di awhenltheagarivtmachagsislcormsifl dtR a GREEENNITBE SmouRQdf Y498 1ubhdARC TA0S, AhEfrodudld d
wax napht bfahepresentfioantios odnite@kidedassnis apbuis il Bfbe R orfitheR BdmphbR SaRbntdiorg Wit
pol ysi | oxethe degiplise additigas to feiin ddaiovecpackabesatiilaifin actlieMatedishts 1 icblet@E 1 EmouRtS of typ-
Ant i - wear icelly &ern aboutRs5 to hieviut 90fkaane prefigeablydiom abasiSiD@bMWETE%, ifd nigst pRdferftil fiofn about
Repr es&nt &tojabeus 5Q56 byowsighbadditives il thexaperopriatsemepodigasith tizrrematidecbeing base oll.

di al kyl di t huTbﬁﬂmb’ﬁwataéoramymley tolpigafly abgitt 1ive SpéfahecaddiDetrecigenyith thetmamden|
rust i nhi PAMOGREEAinc| ude the metal salts of sul phoni ¢ acids, al kyl phenols,
sul furized Af RPIdYEIghiFPEentagxRippsed harein ore Aesed on srliysHndmsieat (84) cantent ot theadditivd,
sol ubl e nono- and di carboxylic acids. ol ghly basic (viz, overbased) netal
sal es, such as highly basic al kaline earth netal sulfonates (especially Ca
and My salts) 55 are frequently used as detergents. Representative
exanpl es of such materials, and their nethods of prepara- tion, are found
in EP- A-0208560. Sone of these nunmerous additives can provide a
multiplicity of effects, e.g., a d| sper sant - OXI dat| on | nhi b |tor. Thi s

T Y 1 e ~ ——



such additives are illustrated as follows: 5 Addi tive
W.% a.i. W. % I . (Broad)
(Preferred) 10 Viscosity Modi f&FRed 400870 B1 .01-12
.01-4 Corrosion Inhibitor 0.01-5
.01-1. 5 1%ndior ughn thietotabweight oflanyoadditive-package, or formulation which will be thdsufhlof fhe a.i. weight
. 01- 1. 5 Adteach gdditive plus the weight of total oil or diluent. W.% a.i W. %
a.i. 20 As mentioned hereinafore, the nitrogen containing acid material grafted ethyl@&’ dbﬁdl&ners of the pres-
(Preferr e(’yt |tDpr§lﬁ@3grg apﬁlcularly useful as fuel and lubricating oil additives. 0.1-20
0. 1-8 %5 pouthe npaqqqtcont graftgd pthylene copolymers of this invention find@Heirprimary utility, however,
01-1.5 Ail[\[lﬁlbri%l poA @N§ which employ a base oil in which these copglyrogpsi ar@dissolved or dispersed.
. 001-0. 15 307 % {uge In preparing the lubricating compositions of theypreggnt.inyention include

. 001-1. 5 Se 00" qrqn :fa e lubricating oils for spark-ignited and compregsigyyignifed internal
bust|on en s s ch a g truck engines, marine and railroa ileﬁbengmes, and the like.

) 81’ é 4 0 g‘i& als ach ved%y employlng the additives of the present inv 3se olls oon-
QL lI"Iui

ada ted for us rtransmlttm figids ct n
Ba' ance V\hﬁ’i& dﬁn‘e‘rs‘é% f fﬁna@gp lc s, TG §% d%au?c uid \? ?
not neces#@hsanditkd IiRé. Qﬂﬁcr 16brigdhts], fnbiuéRialoRe] puri ol aﬁi& erfu% 0|I c §§ﬁ hs aso
sol ut i ons péHefitciomIRd ifdofdratich th&h@of‘i'ﬁe%ﬂ%ﬁ@@ﬂftth prékeft can
45 nabgve demad, tHoaditives TBRIRBENt rdntionARHy b8 Sultll iRc raﬁaﬂ*n% s@ﬁth&d& bé’s@‘ihstéu

(sai d conelkeyibstas & dichrbokyliz@Eids, pdiyghybolGindacohelslipbiiaigha dletitstifofybliiéHel Gik s&&s.{e@ rL O
here in agariaesmdadi pHosghofcaeids galysilsbmelomhycsever al addi tives can be added si -

nul t aneous| yrhe oitrédee cinteiningGarboxyi atio matetidh grattadutliyldad ¢op@ynterd of HRINBRS ifvieRtion are
Di ssol ut i giksafblet dissoleabibiin ¢ilnéth tenmtiend sultébie soera, ot ire stabipdispeible RgbreM. TheBiihs B
faci | i Pat sdubleydissglvabinin gil, anstablydispersible iy ol es thattermineldgyis tded herbia dbes abtinegassdalyt
this is nbdicgethatthe mpterialsase salhiecdinsplable, wiscibiel dr ¢apabis- of aeikyependddlin dilipalomd-|
be for mul B¥rEers+lidogs,meas; howerps that s arditiyes forittance. wee s5Oble pribtadly ispamsitile matitotanonal
addi tives ﬁ@t ?4";?@? SXPHh{ PRirdntended affgctiintae eryisorestin whkchd barildarrmpleyédoMoriegyer, the

mg II

=
QX

final for A ?fﬁg‘e%ﬁi‘ﬂ‘f"t"F {ray ﬂ%’cﬂ?ﬁ@j@"@%m@@ﬂ'?@f ghar Igyetsief particular copo-
pr edet ar m' R ﬁ ubr an Thus, the roducts of the present

i nvention, gmm a y° % é fint ALY ' de [P, "ﬁ% d'ﬁ? ?f’BW"é
Lo} van 3"l Wors g L w@ Eunv%‘; suw %

cont ai ni nGut@Hér%‘ﬁnt'oF‘GI il btygidn Br w

ab ut oa {I?%
about 3. Smbr@ prafdlly #oM dboufd! o 3 st
pref er abl M,efvuggmoakm& ﬁ,t,gnttoggabout 5 3’% v@m& ab éld%flves I'n t
appr opr i at e TRé feiNirg iednipled wihldh Inaé‘derp?d?ewe@Gﬁsodﬂﬁhtggnma%mgﬁ &a:gmf‘peﬁcb os are
formul at i py\eightyhieasitheryist ibatet, fudthed Madibte 1hd pAbsent Hivéertior. I ti've- package
Wi th the reresamger inaeatsth®psgaretion of af\bthyleHe- psoaylshe\w;bu@hkr dmfe%ahﬁn@mﬁ essed
her ei r¥5ar e based on active ingredient (a.i.) content of the additive, 27

EP 0 400 BXAMRE 1and/ or upon the total wei ght of any additive-package, or
formul ation which will be the sumof the a.i. weight of each additive plus
the wei ght & ethyieeg-presivienaygopelymen baving apsthytenetcomere of abeut 86 wiatd thickdning efficieicpgen
cont ai ni nf-Eaf thopRBedn My of ghouf 105,80, en Myydf ebrat 690 k Wik of 16984 ariudM. Dk, ©&+.088 st pre-

i nvent® onPaseddn f wpylareepctar ynder thefpligwing eondliiest  and | ubri cating oi |l additives. 5
The nitrogen containing grafted ethyl ene copolyners of this invention find
their primary utility, however, in lubricating oil conpositions, which
enpl oy a base oil in which these copolyners are dissolved or dispersed.
Thus, gase oils suitable for use In preparing the |ubricating conpositions
of the present invention include those conventionally enployed as crankcase
| ubricating oils forspark-ignited and conpression-ignited internal
conmbusti on engi nes, such as autonobile and truck engines, marine and

rail road diesel engines, and the |ike. 10 Advant ageous results are al so
achi ewed by enploying the additives of the present invention in base oils
con- ventionally enployed in and/or adapted for use as power transmtting
fluids such as automatic transm ssion fluids, tractor fluids, universal
tractor fluids and hydraulic fluids, heavy duty hydraulic fluids, power
steering fluids and the like. Gear lubricants, industrial oils, punp oils
and ot’her lubricating oil conpositions can al so benefit fromthe

i ncorporation therein of the additives of the present invention. 15

Thus, the additives of the present invention may be suitably incorporated
into synthetic base oils such as al kyl esters of dicarboxylic acids,

pol ygl ycol s and al cohol s; pol yal pha obgfins, pol ybutenes, al kyl benzenes,
or- ganic esters of phosphoric acids, polysilicone oils, etc. The nitrogen
containing carboxylic acid material grafted ethyl ene copol yners of the

i nstant invention are

ler




oil -soluble, dissolvable in oil with the aid of a suitable solvent, or are
stably dispersible therein. The terns oil- 20 soluble, dissolvable in oil,
or stably dispersible in oil as t KBP 490&7ABhol ogy i s used herein does not
necessarily indicate that the materials are sol uble, dissolvable, mscible,
or capabl e of bei dinoil in all pro- portions. It does nean,
however, that ther%fc#'['?'\'/% 53? TePf-ance, are sol t# €(ot Ft abl y dispersible
inoil to an exterReanﬁdn Ouliett Q‘e@pert their intemteds¥rhect in the
environment in vvhr i S € ed. Mreover,, the di tional
i ncor poration of ot er ad%n{ |I'Jve%§1 @3’? 4l so permt -Bh&hr %%gtr on of hi gher
level s of a parti GAt@&l¥sSpdrem8x Mempr. hereof, |f ;Béersﬁd') Accordi ngly,
while any effecti @ ,P*euﬁx’ ﬂh%pggﬁgnz or viscesity index inproving -
di sper sant ef fective anount, of Itrves of the present i nventi on can
be ing {)r porat ed i EFIRRF f‘iﬂ%léensewﬁrlaeedsagbru cating oil conposition, It
is contenpl ated that %ﬂ-:fsleifefs&%tehv@./@rmunt be sufficiept, §@ provide said
| ube oil conposi t'I%rle‘@f %In m)unt30f the additive of typr cally from about
0.001 to about 20,pret &ran vy aBodl %881 to about ¥3b/mD) nore preferably
fromabout 0.1 to abdiexane, and nost preferably f(ogm.aoout 0.25 to about
a/ho Wys % based on ghayypaeinght of said g \(,)dr?posr tion. ; T )fol | owi ng exanpl es,
i ch include preferred enbodi ments and erein_all s and percent ages
are by wei ght unl ess FEOR¥LEPEe i ndi cat ef; 96 ur t her (rllﬂ @sﬁt)rate t he present
invention. Exanple | vidlustrat es the prepasation ofc Aa+efAy) ene- propyl ene
copol yner of the mséﬁ. FI% e g 35 EXAMPLE 1 An etrgll ene- propyl ene
copol yer having an &emfCafts’sofitant of Oalfout 56 wt(.O-R634 t hi ckeni ng
efficiency (T.E ) of Sarlecpt H@x6pean [err}.of about %Q05,9¥&) an [err] of about
96,000 a [err] of #?g a0 -Lg&r}z gf 1.086 is pre- 40 pared in a tubular
react or under the oW ng conditron: 45 50 55 28 EP 0 400 870 B1

Reactor Inlet Tenp. Hexane 11.23 [err] Refot or  Qutl et Tenp.
[err] %% EthPiidast ream Feed; sfenp. [err]
Catal yst Prem x TenB 1 [er r] 8at alyst Premx Tine
(Sec.) TOPYL2N87 React or RS dence TilPe8@ec.) 10 at

Si destrem 1/2 Total Hexane 8826/ 1. 40 Inleat. 7)Feed Rates [err]
(K b/ by.) Hexane - (164, 8) 15

Et hyl ene Sldestrean e$d Spl..Zs Z“ %)(1 03) Propyl ene

6. 96 (§5dsejtrﬁérmr /2 7003015

(0.03375) 20 [err] 0. 39

(0.861) SweB@mplbl2MRStes the grafted, Le., sucam?gnhydnde grafted, ethylereropyibhe c§§di1ﬁ§$ SFeRM
Feed PBat dstahidmantsn. 23

Et hyl ene 1.37 (3.02) Propyl ene

2. 65 EXAMPLE2 (5.84) Total Hexane 88. 20 (194.
7) 30 Sidestream Feed Splits (wt.% Sidestream 1/2

et hyI (‘-Pne- F@n\a'eée cﬂtfm?d 3¢ @ Qnig titer3sacionand hetedita\7 81wt nitrogeiX puv§el. 7. 5grahG0
hydy d f@m' tr Wemr lmnwsmwpn stegfe cansistngcsif §-AEgrams efsepteisd i n
ac c or d an ca { ’ge ‘é‘t'k“‘ﬂrpé' oxideris ehaigediy "rerreqstoaasO ne
rgqc Af\ﬁ' [rﬁflqﬁ} %frdr- Q%eroxrgy rsgn plgﬁ%mto the

liter re °'
Q& 8}’ th‘fél actro ure rss ped wi h nitrogen rtwo The total acidity of the reaction mixture is
4  0.14 meq./g. of sample The M,, and M, of the grafted copolymer are 101,000 M,, and 87,000 Mn. The MM,
of this grafted copolymer is 1.16, while the M M, Is 1.137.

Examples 3-4 illustrate the nitrogen containing carboxylic acid material grafted ethylene-propylene copo-
lymers of the instant invention.

70/ 30 Exanpf08 grame pfla 1§ wt.%iSelytion b1 NifPtbeskoll ¢f a eopolymerpreparedin acthrdaiich dith the prbt ed,
Z %’rg

60 EXAMPLE 3

Into a reactor vessel containing 150 grams of a 20% oil solution of the succinic anhydride grafted ethylene-
propylene copolymer of EXAMPLE 2 are charged 196 grams of S130N mineral oil and 4.4 grams of N-iscde-
cyloxypropyi-1,3-diaminopropane. The resulting reaction mixture is heated to 190°C for two hours under nitro-

56  gen sparging to form the nitrogen containing succinic anhydride grafted ethylene-propylene copolymer.

29



of mal ei c anhydride are charged to the reactor in 10 stages, each stage
consisting of 1.75 grans of nmaleic anhydride. After each charge of nmaleic
anhydride, 0.28 grin of di-t-butyFPpdPaBPBe is charged to the reactor as
initiator for the free radical grafting reaction. After the |ast charge of
di -t - but ygxap@ie¥i de is introduced into the reactor, the reaction mxture is
stripped Wth nitrogen for two hours. The total acidity of the reaction

m xture i s o a@aclod vésed corthiningl15GGramd & a 20% @il foutior] (262 detifeingredient in B8O oif) otthe ed
copol ymer suadirtc dnbyldriGdgrafied rethlyledeyslofyBnddédpolynear of| EXAMPLE 2 are|chapfedi1Bé gramys ofiSt12QN
copol ysrer mineral bil &fd 7. 3raheoftahigiol eming (d rsixtire bBN-dodexyhiripiopyeng-tefraanihe, Nitetatesyltrihe

ni t r ogen mopylene-miraaminea-hexagdcylctripropytenerietreamingl N-ertddeeytitrieropnene-rietragming \N-astee
copo- | yndacy-tripfopyiéne-tétragminm and Meieasylitripropyl 0-teaaRIe) T 18 repyiting reactiop mixiutis heatsd o |
cont ai ni ntg 1903@foriwa hewrayndes nitreusn griaraing il formitkaNitggenchrainipg syecicantydrifs grafterethy-
grafted eeneyirenyieve gopiyRerene copol yner of EXAMPLE 2 are charged 196 grans of
S130N"rineral oil and 4.4 grans of N-isode- cyl oxypropyl -

, 3-di am nogrrlt?)ﬂpane. The resulting reaction mxture is heated to [err]for two
hours und€P™ tro- 55 gen spargi ng to formthe nitrogen containing
succrnrc nh dr|d raf t.ed LQ yl ene copol yner. 29 EP 0 400 870

E o‘?ﬂao FERC ?"E?rtﬁ?/rgécs"g c}(ﬁ'ntogr ning 150 grans of a 20% oil

SO' ut i On (20% Aftgh 4 &pol biatiyeit and 1680 %A Ut e} aliha-olelEmdHdmen daidCopdiyP¥dbmpsHRing
grafted ethylen rmcs?&m ﬁﬂﬁgﬁ SHabosEBgolyRier LEinidg & eBst GREHr B RMsebRBeghentds Of
S130N 5 m ner glothPbre uAitsnd atfeadl b 1Bw d#{stainkycdthyfone-aparytefit dopBliymiéridéginedt where-
N- dodecyl -t ri pr graxkaneast &elcAaEiisable sdymeRtcomsHass/dt lebst 10 W% yai®EPolymdr Bligaand e,
N- hexagdecyl - tr gntsie il 1643657Iwe% efipsie Wherdit-dai inaele @lihitylségniphipythies Tt greater than
t et raam ne, N- 063 wat% eligiyié, ahd whafeiyBpk espolyinerthasiaundlonslar weight distribution characterised by
N- ei cosyl -t ri pr epadsemme ot ot  refiatfiMyd), of Iddsehan@nd & ratigjof MY/NG bf leas then X 1BLand wheyein
heated to 1 [ er nfleabidwo poniipnid an isdividveldntramplequlagehetesqeanegiigrhait, gadhgentien damprising
ni trogen cont ai Bileagt SUBET swidshaim Hifferrin eempepitian rasionempnyher byeatieash7 wilyeteyipse, said
copol y#er. 10 Crepohgerbeing\graltaty#8i ti on conpri si n the reaction product of
15 (i) (& ethvientsty rp?rerrtsftureteﬁ rhopplic aﬂfamatf aé'é?gt‘%h@&m@r”ai F?H gé%t“%%

w0 98 Frrer

nonomer, said CG i ﬁﬁpﬁb‘ﬁgﬂ'mgmﬂ F%WB?'@%IW@F’FXW'Q %’gﬁ
chai ns cont ai n| ﬁ@iy’%&“sl"@%ﬂ Arless o(the MWD ok spiq ethy, e (NG yI ene units

d at | t t t h t,
e ey 25t e St RS el Y PRS2 aﬁ‘g&é’?‘t"gcﬁ‘jn%hﬂ%é’ﬁe sty &R

wt % of said c@bo?ymer chain and 20 contains at least 57 wt %

et hyl ene, 2 WhieRbmposRbrthckddiihgts Maina whbrdinlsdid SPBINRE i) (S PEE i iftérmoIedulsf Eckipbetiond han
53 wt % et hy| @sparsitypeich thétes wéight % ofsdid E6pPIharaRyins Ré@ a BonipobiRmUS weighta iof) és different

di st ri ut i onfreekiicanérage ebigibndsomabsitloeast one of of a ratio of [err] of |ess
than 2 and a ratio of [err] of less than 1.8, and wherein at |east two
portions & Bhe comesisiionsceardingie plaim3 wberain seif ipterfaslesylarsamensitianal dispprgity ab 3i¢popo-
portion conphmer (W?) igyguch $14k95 wpighk Hrpbrald.capalymenctialis hayp Acemposiion 13 Wslghy % PURRST r om
one anot her #ifereft frorp saiq averagg effnlang gampgeitions aj g 25 copol yner bei ng

gr af t ed wigt h r(e%mg&smi;c@araﬁd YO Bl RSy At A

having 1 to A5'stieH that 95 h%@ié?%c&%l adbriiéRidnQo 0% BH s AlbRAt
et hyl ene coppg,yggf‘rava odidR O ( he resultr ng grafted co- polyner is

within 10% or | ess of the M/\D of sard et hyl ene copolyner (i)(a); and (ii)
30 5. aThd compdsitioTeecqdiigiaany nizlatmritied wherelp seidloy crystallinity segpent otsaid pepolymeru p
and at*® east(l)(n)eommmrfrdiaﬂwoaﬁmwttdﬁ ghmne 2. The conposition accordi ng to
claim1l wher er n sar d copol i has an I nternol ecul ar _co % onal

di spersi t - stRafe 31‘;‘ 'a'% §'5F‘Hd e F¥Hlipiy segment fse ﬁ%?@'n'g o1 (@) com
conposi ti on R’@%rté‘i"b?&m@?‘ts’r’g BSUYEM% f erent 35 from sai d average

ethyl ege GONMPRSIoMbdifion abcordind 6 afyRAIRS | b @WhareiR Sdidkr Pihiz&ble dedrhdit cdmphRE Rildasts ai d
i nt er nol ecul gf wC@RPRAd. | onal di'spersity of said copo- lyner (i) ) I's such
that 95 wei ght % of said copol yner chains have a conposition 13 wei ght % or
| ess di f f &r efibe dompositismacdordinge anyef airhs/1 te hwhereimgaiicordymer (1)(@) has Fiotal minimpo ethyH on
accordi ng tolege edntvn@f%‘ﬁloebwelslabws; nt er nol ecul ar corrposi tional dispersity

f & - h th 95 ht %
hai ns hado. . {:m T gny Ghgayps | g%% ’é@’\%@l“é‘ﬁ et e e
et hyl ene corrffS'g'?tta "5??" 'afhvg'gEtcS’hIB’& 2e&8rding to any of clains 1 to 4

wherein said | ow crystal linity segnment of said copol yner
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R T .
45 (i1)(a) conprises from20 to 53 w. % et hyl ene. eco osition

according to claim5 wherein sald%!,p‘yv IlTinity segment

copolymer (i)(a) com prises from 1 li’g"(s)é{’vat/el ght % et hyl en "’”MJ”"I
conpositi ¢ ording to any of clains 1 to 6 wherein said crystal liZabfe *

segnent cm-éés at Ieast 57 wt. % ethylene. 8. The conposition according

to any of c r.ei
et hy- yl eny orv ss q %
accor g ”gm.L %£¥ a Ilo

sal d (%ag has a tot aI m ni num

amme a I

ﬁfog‘ﬁég Q% gj), of the

éyﬁg ? 6&3’ of S130N
char act er, D hi: -df oy
250, 000. d% I-trip e -tétgm -e cos

1L ar
g afm ) ropylene-

o 4 Garfn a?? it g
150 gr ansye Pdoeo o’m&JrJunaé}nH-B e Spdrgityfo R !Tu)éﬁmbdl% c'ciI ﬁg %(ﬁygﬂ
succi ni ¢ Igheprshylefiecopbighdred et hyT ene- propyl ene copo

charged 196 granms of S130N 5 mneral oil and 7.3 grams of a tall ow am ne
(a m xture of N-dodecyl-tripropylene-tetraam ne, N-tetradecyltri-

pr opyl encClalgtsr aam ne, N- hexadecyl - tripropyl ene-tetraam ne,

N- hept adecyl -tri propyl ene- tetraam ne, N octa-

decyl - t ritor dpipmesnition eqmeeising thereactiod plidwet fosy| -t ri propyl ene-tetraam ne). The
resul t’?ng reathion mixture is heated to [err] for two hours under mtrogen
sparging to for{f1eclyyerpia H”‘tﬂﬁ‘ﬁFH?%%E%@“Q!I@@F%?‘%""&WHW selécogelymer canpgsl

| ene- propyl ene '8 '}9%‘?” he Pﬂymefﬂ"’ﬂ‘éﬁﬂ%?’lglaﬁﬁswﬁﬁw@i%@e gegment o

reaction pr odu mandatleasto r tallin it a- lpflr\é:fs FRegmPeNy Where-
| east ,pne ot her §afs i W?gg?éfé%ﬁhmp ; ;gn ns °’°"t:'"a';

y h ct { db
criystal l'i sabl e eQ0®RL tlo Kﬁ :L§ aar:nde:,i%m.a

i nt ram)l ecul ar | é’a gg Qﬁé)

crystallinity eﬁtmgt@\p@poﬂ]om@aﬁh (’hBI .ﬁ&ﬂ\g a po bldn

| east one cryst ahdabisaith %fs%ﬁgn@mhlfmmn{psg&n h ene, said
copol ysrer chai nc@aﬁnaeemggraﬂedwith contai ns at Ieast 57 vvt A) et I ene,
wherein said | o) ehyencaity ronbingattra@aBatbox@RAkia matridd Rhving M 853 Gdrboky] @-chcf’ ouph &b
et hyl ene, and wirbydideigraay tolfobrd raftyd etliyldnacopdlyiwBl viiersinafe MIND i the rdéuiting bratiddi can
characteri sed bgolyater s @atBit 10 er lask obthe MWDEdf issid ethyldne cbdoly@ér (J@B and han 2 and a
ratio of [errii)of less than 1.8, and wherein at |east two portions of an
i ndi vitual i natiegaidine palyamine/con@inipg egie neoprisnanhanin, grapcnd ptosdsi ana seongan Snig  at
| east 5 wt%oﬁ"méPai d chain, di ffer in corrposition from one anot her by at
rafted with (b)

least 7 wf %ethyl ene e copol yner bein n
et hyl eni cal ld)é {? tdﬂm!f %gko saggog;zl met:(:: ug fﬁéal%xa?o ?n%g%lglg ;‘?(‘)é'%fg) fteorgn:

carboyylic a,gﬁ, oup

copol yner, V\herel n t resul ting grafted co- polynmer is wthin

10% or | essS ThHé cdrﬁb@suﬁMEc&f‘dlr@Qd danﬂtzf%hbﬁiﬁeale PRPho(888iar dobésfibnal @&Harsity bfkaid opo-

at | east oneynpelijd s saeh At E5Nelght Py ofsaldycosuhneP ElialfB hive A BoMSbs @518 weRhEl% 3 1ebs£aSt
one secondardjffeesnt froon sgid@audrage2thyleddiconposipasi t i on according to claim1 wherein

sai d gopol yner (i)(a) has an internol ecul ar conpositional dispersity such
that 95 Vi JAH? C%Paf'"%amf% ROT3jFS miprain said Inteppoleculatsiemeesitionab dspemitywefisajtheords or
| ess di f f er Offier @) issucht 3535 *#of 9 PRI CIRfISBRE 2CBTRSEINAN TP Wh % ogless diffgeent

conposi ti on accor graRyee V'ST 'Wer ein said internol ecul ar corrp03| ti onal

di spersitsy Ghe &fodsitoRR | ; 9
copol farer ch.?}:m,:aéggﬂf;ﬂm g‘ﬁi‘\gg%é{ ﬁlgﬁg?ﬁﬁﬁﬂ\e@g&@a }3 g%y?glg'ﬁ@d‘gp‘% ’é‘r‘{? es(r%td c$p%3ﬁ'1°rs aid
aver age et hyl ene conposition. he conposition according to claim3

wher ei n Sai dhe edmppsiipn @caahding tautai 6 #héreinsed lowl Erg@ingy segmert ofsait CopoIgRer(i)(h):omy

(i )(a) i s s wases from 80 @FH0weightt¥h ethilerfe. sai d copol ynmer chai ns have a conposition
ess di fferent from said average ethyl ene conposition. 5. The

corrp05| ti OnTg g&’ 1@#‘8%?@1"“&’%’?%“iwf'ﬂ'e'ﬂsWFé¥séﬁ"ﬁahi%ﬁ°€f"?"bme"ses atleast

crystalli nlty &R0t said copolynmer (i)(a) conprises from20 to 53 wt.

% et hyl eng. The com Bbﬁtlo‘ﬁ%ﬂa%bid aﬂ?of%ﬁ%ﬁ% f\?\%ré(? %Id%bﬂayﬁuem@fh% ?toaﬂh glgwhrq\élthg

crystal | i ni tighe e6HHRE20 9F onBleihnfRR! Y BT com I'ses trom
wei ghgs % et hyl ene.

9. The composition according to any of claims 1 to 8 wherein said copolymer (i)(a) is characterized by a
weight-average molecular weight of from 20,000 to 250,000.
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50 7. The conposition according to any of clains 1 to 6 ' '
crystallizabl e segnent conprises at |east 57 w. % et hyl enmmmum"ﬂ,m!”!"
conposi tion according to any of cIBRAAIO87RBY 7 wherein said copol yrer (13 (a
has a total mninmumethy- |ene content of 20 % on a weight basis. 55 9.

The conpodo.t Tiertompmsitivrddcomditglo anywf amsCl ta® Witereln daid c8polyiner () has MWD Chyparkeyirae
(i)(a) is chbysisesgoneed rdiy oM, of less-tbanch. Sapd amadib efddy/Marof lessithdnt1.5f f r om 20, 000
to 250,000, 30 EP 0 400 870 Bl 10. The conposition according to any of
claims 1 b EMGH@P%;F'PP&%&"H"%%’I"9%‘?3’1:@%5}3’ (Bfanper MR chasqctarized by atinpsty

| east @ne of °% o & A Of MMt Ipgs than™ 28 8ad 4 UL MM of iy thap 42 o of [err] of less
than 1.5. 13 lynethfodsREASrdidg®an?6reRirdl A1 bffordit il RpbImsbiel ) cReimillont SRR TET
(i)(a) has aemc&‘ﬁ@ﬁﬁﬁﬁw&tgmg?)%of%s&qm&:ﬁ pwone%(i)@ a ra%' 0 OP&JFGH]
of less than 1.25 and a ratio of [err] 1g)‘MLgss than 1.2. 12. The

corrposimt ion according to any of claiggri- (W .k wherein said copolyner's
(i)(a) "chain segnment sequenc- es aggTchamectrgyiaed by at |east one of the
structures: {whdréin x iiticrapd dack infbéls of 136 & MecoRiprises bRQ@ ystallRdblelsehiflent , T chinpridggdaids €S
sai d cryst al lowzeysiaitinityaggifent, M dndM3rEp the ssnea Hitferbrd andodaytcdodiplides art M sSgp@neard,
[err] and M2Ttand Tt dreths aaree @diffeliehtfaed @xch campdsesadisegnempr i ses an M segnent, and
[err] @nd T2 _are the sanme or different and each conprises a T segnent. 5
13. The cdfpdlaempasitianacerrdingieciaim 12whereinsaid copplupers f)(@) shalp seespnst sorHences are ehar-3)
chai n segmenfUBY Ry iruture | andisgne. 5cterized by structure 11 and x i s one.
14. The cQREPeRd doinpditial dcirdhidtSidii 15 Bhif 3 wherdin ifr st Bolymel()ES sl dnbl T558krbnts

copol ymer (i hfe@d) subdhrftially e'shméélghl-gversa8 MBigdutar @bightOf Substantial Iy the sane
wei ght 2aver age nol ecul ar weight. 20 I5. The conposition according to claim

14 wher ei 5. Thes@mgositiop adcyndieg to(dajni &4 whekedn Is satd cripolyriwe (I)@itighdumand the agightrapérageul ar
wei ghts of seldcuiae weibhtsipfcbafi X' seyTrsgraenisss subtatialyt dqed! fto/the geight-aiveyageimeplecular
wei ght - aver aweightol saidiM womemdi ght of said Msegnment. 25 16. The conposition

e S TS S 5 Bl s RS LA SN ©
aci d erfal : I ' ' XerTY

[err] rmnoungé;() ﬁ?sg'f%zﬂﬂqwﬁéﬂr%wm%@""aﬁ e mpropsaty 5 Sn b 27 et -
monounsat ur at’ & °r"r%ur'1'%acz§ar%o'§'<(§/ FCORCT BT e &1 MENE T Tur es thereof. 17. The

COMPOSi ti QR AR RnPasiitn dcorGihctb BhihGe WPl 5 & ¢, héMbiinkatlirBted édrtoxylic acid material
nonoungAt ur alseeleslédrimamuiaid dnfydAds, MalBBbad, ad midlres thereof] S Sel ected from nal ei c
anhydride, maleic acid, and m xtures thereof. 18. The conposition according
to cl ai m 19. Wheetompgsitigmacdorfliegtp tlaitnd7 wieereir saivdh to fheradnaunaétereted dicashokydis §did reatexieli d
materi al is ivanatsicanbydtidedri de. 35 19. The conposition according to any of
claims 1t wherej n_sai pol am ne contains 1 prinar arg,no oup, .from

sitio ) o to 1 eln sai E] ntaing~1 ry dmino
(o0 Sacortha)p SHiefe o Sl A te ol ol B At
conposition 3ccdrcﬂ'ng arany 2 ore Erere T’to 8 ereln said pol yam ne
further cQpl ghd\éompostidh batbrdRy toQy SrRRINBI1QEY 9 Whbreirsaid pbiySmiRORNRRST kéritaM3 adGPbdi Ng
to any of cl gkygenatort.0 20 wherein said polyam ne is represented by the
formula [err] Wierein: [err] is hydrocarbylene containing from1l to about 6
car bon® 2. [The depndosiiomadggrtinge anyefitlaiinn1 ta g0 Whenin shidipalyantien is re@reseateth bythe forpila
R3 is hydrocarbyl containing from HNQB' MR- Rarbone; A is oxygen or
sul fur, y isV‘Q'é'PB;,or one; and z has a value of from1l to 6. 50 22. The
conposi ti on accoRi#f "1"6’W%?“&i°?ﬂ“2’1“%@r1é??P°E‘(§r°1"?b°’é?hd R2 are al kyl ene and R3
is alkyl. 23. Th a:ﬁ §'E¥?"8ﬁ9'5%’¢:}9rﬂ§1“ﬂ °f:¥5’0tc§° 512 wherein [err] and R2
are i ndependent | .350 °§:£I°@6W"§i ik é° PB4 carbon atoms and R3 is
al ykl cont ai ni ng fsrz OE. ntepaf:go carbons. 55 24. The conposition of matter
according to cl al s am%g‘fr,%hqt grr] and R2 are propylene, and R3 is alkyl
con- taining from to (S carbon atons. 25. The conposition according to
any of scl @rmrie dompdstios BIEPInG folt@int P1awterePIR! BdORMAE allgfend dnfl R (sialkyi. and (iii) a
err] to
[ ] 23. The compasition according to claim 22 wherein R! and R2 are independently alkylene containing from 2

to 4 carbon atoms and R3 is alykl containing from 5 to 30 carbons.

ss 24. The composition of matter according to claim 23 wherein R? and R? are propylene, and R? is alkyl con-
taining from 10 to 20 carbon atoms.

25. The composition according to any of claim 1 to 24 comprising reaction product of (i), (ii) and (iii) a Cgo to
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31 EP 0 400 870 B1 [err] hydrocar byI substituted car boxy Jﬂlluinlﬂlw III"I"I
conponent containing 1 to 2 carboxylic acid groups or an-

26. The conposition according to & ¢49828Bhherein said [err] to [err]

hydr ocar byl substituted carboxylic acid 5 conponent (iii) conprises
[err] to [ eCk hyasodarnyt sublstitltedsaabbeiyid atidcodmbeheht@oftaitig 1 ©@i2canbgkd/dcidgroaaps ¢ aps
anhydri de. Bytridélgreupconposi ti on according to claim 26 wherein said [err] to
[err] hydrocarbyl substituted dicarboxylic acid or anhydride |s selected

from [ er PP {TBP §oBPPYtiop aeeping faplAm 23 whsrein %P&?@G@ehwr%af%ﬁﬂs"“ﬁ@rqajbmé% qeidy 1 |
hydr odar byI o Bqnt (1), Bampprissg Ceojth e AFTRSRERY| Sybstituted G teiChq dRadbexvligsidop nhydride. o g’

The conpgg ‘Sﬁ ,ﬁﬁ&ﬁ% ElcBiing 8 catrPleWneré: @Q@&eb ﬂx&ljoch%g;é%i:? t&léeﬁ&fﬂoch acid

hydrocar by| ¢ W8 te% G.'d;otﬁca R Seni 5 rocarbyl
substi t ut ed gshdfitbtbdduecifd dhphil g,,dn% u,eﬁlﬂe,g f€agi nous conposition co rising:
(1) oI eag| nous material; and (11) conposition according to any of

cl ai nd 1280 Tﬂﬁ;omaﬁjtmﬂ'dmeonﬁnmpdﬁmm Olbrefrosald ICehitdChoothpiracahy| sutid@utedemcariicantydiidel s

| ubri cat i ngcendrisesPdlybutény setstipted succimmanhydride.di ng to cl aim 29 containing from
0.001 to 20 vvt % of (ii). 20 Patentanspruche 1. Zusamrensetzung, die das
Reakt i on&fr & aR 9"\?%”2"8 s't'°"°°’"p"’("l9) (a) einem Copol ymer aus Ethylen und

d alsrqipors bei das Co- pol
T e o AT o AU ReT BB,  wobel das Co- polymer

kristalligpl eﬁmmeés.tﬁﬁmhg RYfainlBDlhsleRIEls RBRIalgRund i ndestens ein
Ethyl en-a- A efi n- Copol ynersegnent mt niedriger Kristallinitat enthalten,

wobei das1mThdespesiton adcording toicaina?d costhisingfeaned. (e gt %mf (llest ens 30

10 Gew. % der Copol ynmerkette ausnmacht und m ndestens 57 Gew. % Et hyl en
enth3lt, wobei des Segnent mt niedriger Krlstallinitit nicht nehr als 53
Gew. % Et Rptestaneplieh®t und wobei das Copo- |yner esne

Mol ekul argevm chtsverteilung besitzt, die durch m ndestens sines der

Ver hf I t ni ssé“Wl’M’s’%W %ﬁ?sdgfk“&'l‘sgm?‘kh‘f?ﬂ MS/ MW von weniger als 1,8

geken ei chno? |st zwe Ant ei Ie e ner | ndi VI
i nt ranol ekul ar 8'1“ F‘B e" % g‘? e °r ' nmen
mer | polym
lgn | n u
v bel

Gew. % der Kett eq:g %en‘:goé ‘:’:_egj p?]l gﬁ :tafr:iGew %
Ethyl en von- e' ﬁ knéﬂan itbard's r? ndestens
et hyl gpi sch ei HBGTR | PE}% IHEQ‘SEI&E%'?'G% A'Eth lén h%n ol das

Car bonsi | ur egr L%Haﬁaé‘ntﬂﬂﬂfedrﬁb:%‘rﬁtéi :chﬂQJhPﬂpﬁa G, EQEA ert tuncH;FHbQi% €

Et hyl encopol y mBgmet bindtbiékGidrgeWibiasbricilin bB4RktCdid durch AFndENdnE Elhed U6 VerRkitnidBOM

resul tierenden ﬁﬁnéﬁ.gwsus 2 OndIRR) Ve Rériiger 515188 Bekokhz¥iErnetid), uka Qdﬁrmmtegﬂweﬁo

der Mol ekul ar geaiteilélbiner @dividlidilen) Btréhtfekithr oo Béhap Rétis ) Wh Beneh jeder AntbiSrhindestenk 5( 1 | )
m ndest ens ei neGewMs kyrasitaausidcht, sith in ke Fusammersietzngllin mindeSterSTi Genh Efhgien woAd

m ndest ens ei neeiroder kmerskheiden/wobieiclys Caplymentihal t . 2. Zusammenset zung nach
Anspruch 1, bei(bjathylegiach eifgsb Lngesittigfem)Gachonsdiummatenial mih & bis B Canborséwégmippercoder

Di spersitit 46 einer Anhgdridgriproaenforftiet unugegfrepftbaie hyencopdighg 2@ Bldéte wolsk dieivloleku-
Copol ymer ket t erfargewiahtsyertolungdepsesultiersrislengeipiienften Gapplymets isneshaiityon 1l % eleCranio? oder
weni g& von derd°EIM?'EW@&QW'F'!‘!"PWWMGEFWy‘P’@ﬁ@!ymmﬁ%tuzﬁn unt er- schei det .

3. Zusamensel %Weﬂﬁé’ﬁi"ﬂ'ﬁ HmiaBt, dasinuiie phndre i“ﬁ‘t“é?HR?FéR‘Uf“&ﬁ'eéteEi PSP ti t
der Zusanmmens¥PATHYMEeEuPRYethalt. o6 yrrer s (i)(a) sine solche ist, daB 95
Gew. % dery, COpOlIRIeltahd fabh AsSGond s s%lg %& gﬁjn\é@amﬁq%nno.&b@mssas.am 13
Gew. %épder \YE HuSrmet Stz Eufﬂélétqaﬁ 951Bbw. n@ﬁ'&h@z’iﬁlﬁ%@é&}d&gww&l er-

schel det. 4.gen, 4ldSRAIRNAS wmena@nkgemarasm hsehnit#iBtlen &eHyleRAuSaninitin€dt ARG Gt ar e
Dispersitit sdﬁmeZusam‘rensetzung des Copolyners (1)(a) elne solche 1st, dae!

95 Gew. % der Copol ynerketten sine Zusanmenset zung aufwei - son, die si ch um

10 Gew. %% d&rsammensptzunanach Ahsprueh & béh der Hininternolesuiare Ditipbryitibaer Zesammensetauna degy
unt er so scheiG@ealymegsxi)(a) eine solche ist, daR 95 Gew.% der Copolymerketten sine Zusammensetzung aufwei-

sen, die sich um 13 Gew.% oder weniger von der durchschnittiichen Ethylenzusammensetzung unter-
scheidet.

4. Zusammensetzung nach Anspruch 3, bel der die intermolekulare Dispersitét der Zusammensetzung des
Copolymers (i)(a) eine solche ist, dal 95 Gew.% der Copolymerketten eine Zusammensetzung aufwei-
sen, die sich um 10 Gew.% oder weniger von der durchschnittiichen Ethylenzusammensetzung unter-
scheidet,
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Elljsgmiggsgzguﬁé nach ei nem der Anspruche | bis 4, CbeI derdas ammm"mu""””"'

niedriger Kristallinitit von dem PEART (i)(a) 20 bis 53 Gew. % Ethyl ed *
unfallt. 6. Zusammensetzung nach Anspruch 5, bel der das Segnent mt

ni edri ge’. KEussinmbnsktauriginechsinam derAnpoijsbe 1/ied, b der das Segrtien} fitrjieddiger KiistallbEEt Gaw. %
Et hyl en unf a¢mcopommer(mmma@wzmylenmrsm nem der AnsprOche | bis 6 beI
der das kfistallisierbare Se rrent m ndestens 57 Gew. % Et hyl en unfal '
zusamenSet ﬁ;li?ﬁg F\ 'ﬁ’g‘?m@l %grﬁ H?H?é Sqansnignitpiedyiger Krigtajlinibyon %6?99%?’

(i) (af eineM&7H V'§’éw{' Yyl engehal t von 20 % bezogen auf das
Gew cht, zbegidamine nsgtzur%%&rﬁmﬂ%grtﬁ@lgﬂgchg 261 6 HelHoFdad RiLRSIBHEE B@qden@ﬁi&eﬁensbe'
der das Copol;-y@m(/,,lg_} yfh udidicch ein urchschnitt- I'iches Ml ekul argew ch

(Gewi chtsmttel) von 20 000 bis 250 000 gekennzeichnet ist. 15 10.
Zusanmenset Zusagmagsetzurginadveingid derAnsppildie hbis 7, biiidsr d@s Cdpelymetdil(a)ansn ioipaley Ge-r

(i )(a5 Si nesm¢tmqugeon W/Gh&mmravfem Gﬂgcmubéaim st di e durch m ndest ens

L e B Bl
Copolgyrrer ([ W olgkuiargeyig é?ﬂ?gqﬂmﬁ?l ngg‘?@;ﬁ;gpaﬁqr\%ft’st di e durch

m ndegt eRg, sagaﬁﬁ.egexrzmﬁ%m dirtel P RnsPAGEA HOF) bYIRIBH 43S Coptlymerl(iyaPeint WoidWuitaiyhy von
weni ger  al's wibhteve RO AT EARIILE MR Qurch Frindesleds eifsbSRIVERRIRIESEWIEM, W& FWenfer 4N 5 und

der Anspr Cchyl, tnswediger alda|s gddhabeRhiselt eENnsegnent sequenzen des Copo- |yners
(t)(a) durch m ndestens el ne der Strukturen 25

(1) .- Zgsahmensetzunp-na¢ivAnspriich 10, bel der)das Cpolymel (k) einéTidlgkulafgBwichtsverteilung
gekenpizei chadweist digglurch mindestpageines derdferpiiltaises MM yamweanigaralsl 128 undd/My, vy wenigers | nd,
M das krl sta‘Fﬂﬁs?'@F'!?a'P'H‘GB%‘g mant umc aat, T das Segnment mit niedriger
Krlstalll [ e erse eden nd 30 ud
jeweils e?nﬁms%ensagnihﬁ* %23 g" l?b' 91 {F‘Z‘y e| (%"se r('5,‘?"%’\‘/e reg%:’ﬂdes “si nd
und Jevvel | s“ern e assen WAL am’rensetzung nach Anspruch 12,
bel d& die Kettensegrrentsequenzen ,@eg Gppol,\yrrq-ﬁ)s (i)(a) durch Struktur It
gekennzei chnet sind und x gl eiclypl i s . g _Tz’; gesammenset zung nach
Anspruch 12 gadfrzeidret shidin 6596n £lin@ y RASIRES ZdhenWbiEh B2 dind, 1l @48 O RARIeyARISef ) ( 2)
I mwesent | i meumbRE T@hﬂ@h@ntdhtrnﬁgﬁ‘gﬁh{ﬂsfamhw&h&ad\m1QKMM%IG@WG&MrschIeden sind
(Cew ght sm uiiddéweilHensMiSagmient Urifasseti) SIRITYERISE bigidnalieNatbhisdas Eidinb jelvdils eladlseger i n
dem Copol ymeentumjasseh. di e Sunme der durchschnittlichen Ml ekul argew chte
(Gewichtsmttel) der Segnents T1 und T2 i mwesentlichen gleich dem

dur chschrip+ gy§ammagpetzung naghf\apprugh|1 @ Leiidardt %‘HQQ"PM%?W Senalymerg (éa) durch

M Segnent s PEYkiur§ gekepnzaighppisiddpd tgiyehidth ei nem der AnsprQche 1 bis 15, bet

der d d t
aﬁ; dgf g{h”%ﬁi&%}ﬁb‘i& gt brgln‘éprgéiﬁ I%tg iﬂ;ﬁ%ﬁe% Sdghdhee Q'?Qm gﬂ&gy@g¢ (g)rs]_

saur enat eri aI el nfac ungesattl gtem C3- nocar onS| urenmateri al
und M schangeeamdaﬁsaueng nééh Ahdpruchlis wmnsﬁnzmupgqui(a)&asmhmdhr disichsdhaitticley das
ei nf ach ungesBkddrgpviehtedGewihBmEal{ ddDs egntehd TS grdiTe iedesentiiche gleiihsigm durbristhnitti!  aus
der Guppe bisntMolekulaigesinht (Sigtitsnstel) descviSyalwentd jst.Val ei nsi ure und M schungen
daraus. 50 _18. Zusarmensetzun nach Anspru h 17, b l der das ei nfach
ungesattl&t 5“ mepgstzuny dar dagg ?7% UPat .
19. Zusanme ag Yf% Y% %?e‘?‘i‘ga °B‘fh esﬁ‘?m% g PP n |
pri m peAm nSYIUBPE:" T 81 $"E L& Thda se Moy %’BB‘E%’“ g upd Misghuggpn da

Kohl enst off Qﬁﬁmﬁueﬁ‘daizmd Jeeh Arpruc’f@; beZdéseamaéﬁnswaa tQ@;m.s@mé&uiﬁ;amen.a@r uche

1 bis 19, b@ atfewshdst B d6AGHPpesbieine 845 WdidisBerbunRyoRk, MaRiSHureSd Misthigéat om
enthalt. 33daraus?2l. Zusanmenset zung nach ei nem der Ansprwche | bis 20, be!

dem des Pol yam n der Fornol H2ZN(R - NH)2(R2 - A)YR3 entspricht, in der Rl
sin zwm Wi8r £h epgotELRATACISANSPry¢ o7 f ekder dagieinfabh ingesattigte .- Bis KadPicarkonsitfoptenen
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um!l e Amlnogruppen und 7 bis 80 Kohlenstoffatome enthéit.

8 20. Zusammensetzung nach einem der Anspriiche 1 bis 19, bei der das Polyamin auRerdem ein Schwefel-

oder Sauerstoffatom enthéit.
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A Sauerstoff oder Schwefel !st: y O odor ist und z einen
besitzt. 10 22. Zusammenset zung nach Anspruch 21, be! der ml'”W“ﬂ“W‘HM
sind und R3 Al kyl ist. 23. Zusanm®EhS#OBTHR! nach Anspruch 22+ bel dem Rs um
R2 unabhangig Alkylen mt 2 bis 4 Kohlenstoffato- men sind und R3 Al kyl mt
5 bi s 30 2KoRusamsendefzatgovaemeiib8ider Andpridiati isi2a) ialusmninePy@mintacFonaeth Anspr uch
23, bei der R und R2 Propyl en si rtdN@heNBIRMANRF nmit 10 bis 20

Kohl enst of f avtepfieht, indar. 25, Zusammenset zung nach ei nem der Anspruche | bis
24, di e das RReinrwaiwnrtigey otlerwessasyoftresy mit { pis ytwa fffotiensioffatemendst, O bi s

C4- koMl enwa &8 eif swehrertigaytahlepwasearstafiestznit hejpstva b Krilersle Bigyit 1 bis 2

Car bonsal ur &9t phiaawasgerstofirest nyj | bis epwya @ Koblenpiaffateranigipe unfalit. 26.
Zusammenset rielbedentrapefelish 25, bel der die Ov bis

C4- kohl enwa¥d@ ‘§&(‘ﬁ‘1"i"ﬁ%§ ityl orte Carbon- saurekonponente (iii) Ow bis

C4- koh) enwa$SBPL Yt Yo P8 et*brt e c4- bis C10-Di carbonsiure odor -an-

hydr i & UrghaBleampBnsafungAHerAHEERIG N Z66Mhr RAGHE ROARIMASHA uidie AlGlistder di e Ow bis
C400- kohl enwasser st of fsubstitui erte Di carbon- sal ure odor des entsprechende
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Anspr uch 247 Malerislzigammensetzyng naciArspryeh 22, belde R 'od RE Propyles sigd nd R Akt rait 19l

st ei nsaur eadRYAPIFORINA-eny| substi t ui ertes Ber nst ei nsi ur eanhydrid unfaft.
29. 6119@5;%5@%5@9&: &elrg}n%er%ﬁs rﬁche1bis£4',aiecg_g k%ﬁon%o@ﬁt!v@tl(l), gnd((iii)'e)nels' ne
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Zusamenset s ginsraahydAdbpipbelGhrait®, bei der (i) Schmer6l !st.
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pha- ol ef | ne L h a 'L
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%en gpids d ethylene, le segment de faible cris- tallinite ne contenant
pas pl us 2de Zoshnfieadata00g cheh Ahsptdaly RE D8I dai ddseCqf B8 @, y-REtledwangerstbffsubstituierte Bern-

di stri but i omstethesupanigydridpolyanyisibstituiertes 8einatsinggiereanbgdrid uinfait. au noi ns d' un
rapport MW inferieur A 2 et d un rapport M/MP inferleur A 1,8 et deux
porti ons 2u Wgn Fueampmensetzyng.diens i ndi vi duel | e A het erogeneite intranp-

| ecul @ re, dofdlgesMegrrlurdonstitye au mains 5 % en poids de |adite chatne,

differant |' ufijeing&upammensetzupggomal ainem des Ansprdchs s 2 unfelhyi ns 7 % en poi ds
0" ethyl ey Adeflintenesliond dEPARPRLPIY bk ] SenfidRfiw( D) Une mali bre acids

car boxyl i que A nono- | nsat ur ation et yl eni que ayant 1-2 groupes acids

car boxy- i QueammensptnbinaciAadspaich 290die 0,001 by 20eewI%\(icath@k.y mer e det hyl bne
greffé la distribution de poids no- 34 | ecul aire du copol ynbre greffe
resultant s'ecartant de 10 % ou noins de la distribution de poids no-

| ecul ai r eReyaudicatibwpol ynere d' ethylene (i) (a); et (ii) au noins une

pol yam ne contenant seul enent un groups amno prinmaire et au noins un

gr oups, ant: - Gegeastiepermpranent leproguit dedagiRdsi t i on sul vant |a revendication 1,
dans l'aquel | e® e copol Ymere' E:Fi I‘)%I(a)' a une dispersit6 de conposition

i nt er nol 6cul ai r@)“l‘églcP'%" ?“ Y %fy%gj;?ﬁ:@%‘é"%ﬁ%g“é f Fﬁ;@%f'"uu;;@agwggwee
al ent une COWDOWT jl bwljs f&%ﬁgpr%ét yléne et au éoinsé%ggggent@ogtpme dqgﬂyltne e‘t '§:

b/
ga cl
. [] nt cristafli
Cor’rposscl, tion my&:ﬂﬂ%éﬂ@de ﬁi\ﬁcré nité, ce segment cristallisable constituant au moins 10 % en polds de

la chaine du copolymére et contenant au moins 57 % en poids d'éthyléne, le segment de faible cris-
tallinité ne contenant pas plus de 53 % en poids d'éthyléne et le copolymére ayant une distribution
de poids moléculaire caractérisée par I'un au moins d'un rapport My/M, inférieur & 2 et d'un rapport
M /M, inférieur & 1,8, et deux portions au moins d'une chaine individuelle & hétérogénéité intramo-
léculaire, dont chacune constitue au moins 6 % en poids de ladite chaine, différant I'une de I'autre
dans leur composition d’au moins 7 % en poids d'éthyléne, ledit copolyméare étant greffé avec (b)
une matiére acide carboxylique 2 mono-insaturation éthylénique ayant 1-2 groupes acide carboxy-
lique ou groupe anhydride pour former un copolymére d’éthyléne greffé, la distribution de poids mo-
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3. Conposition suivant |a revendication 2, dans |aquelle |
conposi tion internoleculaire du co- Pol ynbre (1) (a) esat tgmuﬂmu“m“ﬁ"ﬂ
poi ds desdites chal nes de copol ynih®4% T une conposition qui diftbre de *
13 % en poids ou noins de ladite corrp05|t|on noyenne en bt hyl ene. 4.

Conposi ti on sullsalaire duogoBrhdtd dietra tebuitant3'scartam de #0586 brhdinks db & dtriBIOF &d goRls ME-
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dans | e copolynere (i)(a) eat pri nC| dhl emgit Tegal A | a noyenne pon- deral e
du pol ds nol ecul aire dudit segrrent M 18 - @ ition sulvant |'une

quel conque des revendications | W15, "aan@"l adueM e | a matlbre acide
carboxy- 35 ol x ef y; rapiéseptpnt Shacursdes nerepres entiesy decta 3. Mygmerepd leditpeamest gistglligasle. T
conpr énant  GAEPTeRdidE pRamap!;de aibig;cristalty Ft(%’b &ontigprsiaues gy diffespriss &8 FP"(B!P"EP“UF“E) une
mati ere aci G4 YAoRETeN Pkyistd usé’"‘rﬁfﬁi'ﬂ"? tfgreats giromareanepthacup unRegMeianges de

t
f:; uglal 'eel{ :?o&a ig:glgr;l'zuiva%&z bikd ?&)é h':,é}?‘a ﬁe&%(%sg{g g&g@uo%%g%nﬁyﬂgkg K ‘% du co-

choi sisg entre ydr| de nal b| que, I'acid bi que et des nbl anges de ces
mat i eres .14.18:pmﬁhmpm®ivhmtwm&umoammt12 Ioalalmummdnc@aa idens ldavielle tha B&gments Usdt Tadahsa

mati ere aci dascomlmrda(beeym principaiemeot la méme mpyenmepofidbrale dUbOidestlédulaghydr i de

mal bi que. 03|t|on sui vant |'une quel conque des revendi cations 1
A 18, dan‘§ |°aga§rﬂp'éswva"t }B o fitnedaqpells | E?E‘ﬁéesafﬁ?yﬁﬁ“’EP‘?%F'F%“es poids ¢

gr oupés am 8%%?5 T ot P?ﬂ’?hlg“”a& VAPREPACDeN S 0T HRP"

sul vant | ﬂ%f’ H‘Eﬂfé"'ﬂé?”?"eﬁ?%‘ﬁ?i‘ ations 1 A 19, dans Iaquel le la

pol yam n 9169 %ﬁ\b@sﬁisn Sfvaft Wine Gueiidndie Q8o dRaicHLhs 1 § 16)dard e RNfatierd 2cide carboxy-
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| aguel l e | a pol yam ne est repre- sentbe par la formuli {"'
A r R3 dans |aquelle: 20 EP 0409 870R1 un groups hydrocar

contenant 1 a environ 6 atonmes de carbons; R2 esat un groups hydr ocar byI ene
cont enant lliqae monetinsetarédi)(Bitestvhdsicliangia glogreciBeraatiundmatgreaifesdidasbdtyiqua ioyd- ©

cont enant lingktushen G,avCi¢l Oneanalidme aicidemomrdromgigue’menatinshtlé ey Gel 6,6tdds enéaogekr e; vy

21. Conposition sulvant |'une quel conque des revendi catlolqmll!

a | a val eurderepmatiresat 25 z a une valeur de 1 a 6. 22.

Oorrpo;i tiﬁ)n Snﬁ:' é&ﬂ{suléuéeve di cai En 21, dans Ia eldilce Rlagéﬂl’%ﬁ%g&té\?ges

gr oupés nt la
revendi cat i %‘n g?”‘ i °P%d3 yf’ Beelgpe. | dFEBlréﬂgeeﬂ qEB"H EFUBHABHE des

grou- pegg @Anwglﬁ'dﬂ%m%ﬂs %Oﬁl'afcat%nﬁ &ar@‘aﬂﬁ@@la%ﬂ&@&%@ﬁar%xylﬁge |ﬁ§9tuﬂreQUpS
al kyl e cont §nadlf eserafnyafdeh de carbons. . Conposition suivant |a

revend| cation 23, dans Iaque Ie Rl et R2 sont des groupes propylene et R3
eat ufl 3%. Compogjticnspiganallukiy huelcomué desaevenddatians 2@ 18 tdanseisquelie (€ pohjamine coniént 1
Conposi t i ongreupe a@int pimaired écﬁmdwmre Sdmdairev@r\écaomrles)nscaﬂboﬁe 24, conprenant

| e produit de reactl on de i) %isd un conposant aci ds

car boxy| PuEomrestigSyiyantiung ‘1; emé%%aﬁ EﬁYF’E’ °é‘??" B 1A FuB g PeliRmize centignten
groupgs aci % ULFHBAIA eYPLUS P 'l?ups anhydride. 40 26. Conposition suivant
la revengj Cé«snl.pqauo%%mvm%e Lmu%& Bes! rsveﬁams?ﬁ a@t»o%hﬁﬁqmnbea%hﬁnqu& rpré-
subst i t uant gghpds &iasauly| e en I'I1) conprend un acl ds ou

anhydri de di car Boxyl ique en 4 A ﬁ;Q(d\ mubat)\)ggant hydrocarbyle en C50 a
C400. 27. (quaprgielld :Oon sui vant |a revendication 26, dans |aquelle |'"acide ou
anhydwi de di carfestyunigihuge HydrecHisylshé coadhandba environ dajdiies dacdmyone; en Cw A C400
eat chol si ent rRe estrungoupkshySracattyldhajeoatesant Ud ervirdnGeatdmel delcapae byl e en COw A
CA00, un anhydrRécet wigmopetydroearbilesolieranttluientiroh yeiatorgerrde grbonen C60 A C400 et

| eur s nel anges.A &8loxydéngade ¢dute: sui vant | a revendi cation 27, dans |aquelle
| * anhydri de suctd!avdeelusimstit uant hydrocarbyle en Cm A C400 conprend un
anhyd?i de succﬂrﬁ'@aéa'ﬁ"éﬂbéﬁl t uant poI ybutbnyl e 50 29. Conposition

ol eagi ne e renant gz S

conposi t?%n OQ%H s"'ﬁgulﬁ‘e q%Jdé c°(5'r¥1'u<3"s u"’reeven |sc?z"i d%éﬂm"pfgﬂk%égee seswgo
Conposi ti on® s | a revendi cation 29 dans laquelle (i) est une huile

| ubri f,i ans.econtpbsitidrRUEBIa tevaraicatioh 221 Bans laqude RE &P prisdeRidntdfas pen dMinwiedes grou-001 A

20 % en poi pis altgereQBRa@mAH 2 4 dtdmes ddarbone et R3 est un groupe alkyle contenant 5 4 30 atomes de
carbone.

24. Composition sulvant la revendication 23, dans laquelie R et R2 sont des groupes propyléne et R3 est un
36 groupe alkyle contenant 10 & 20 atomes de carbone.

25. Composition suivant 'une quelconque des revendications 1 & 24, comprenant le produit de réaction de
(D, (ii) et (iii) d’'un composant acide carboxylique & substituant hydrocarbyle en Cgy & Cyq0 contenant 1 &
2 groupes acide carboxylique ou groupe anhydride.

40 26. Composition suivant la revendication 25, dans laquelle le composant acide carboxylique & substituant hy-
drocarbyle en Cgy & Cyqo (fii) comprend un acide ou anhydride dicarboxylique en C, a C,, & substituant
hydrocarbyle en Cgo & Cyoo-

27. Composition suivant la revendication 26, dans laquelle I'acide ou anhydride dicarboxylique & substituant
45 hydrocarbyle en Cg & Cyq0 €5t cholsi entre un acide succinique & substituant hydrocarbyle en Cgg & Cyqq,
un anhydride succinique & substituant hydrocarbyle en Csg & C4qp et leurs mélanges.

28. Composition suivant la revendication 27, dans laquelle I'anhydride succinique & substituant hydrocarbyle
en Csp & Cy90 comprend un anhydride succinique & substituant polybutényle.

29. Composition oléagineuse, comprenant :
(i) une matiére oléagineuse ; et
{ii) une composition suivant 'une quelconque des revendications 1 & 28.

55 30. Composition suivant la revendication 29, dans laquelle (i) est une huile lubrifiante.

31. Composition suivant la revendication 29, contenant 0,001 & 20 % en poids de composant ().
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