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Polymeric additives have been extensively used in lubricating oil compositions to impart desirable
viscosity-temperature characteristics to the compositions. For example, lubricating oll compositions which
use ethylene-propylene copolymers (EPM) or ethylene-propylens-non-conjugated diene terpolymers
56 (EPDM) or, more generally, ethylene-(C3-Ci3) alpha-olefin copolymers, as V... improvers are well known.
These additives are designed to permit lubricating oil formulation so that changes in viscosity occurring with
variations in temperature are kept as small as possible. Lubricating oils containing such polymeric additives
tend to maintain their viscosity at high temperature while at the same time maintaining desirable low
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SoLvent ot '”%f& ,s%,ﬁtmn i Rﬁ?“% DAY, ot 6
accordange m h tj\fl Feil¥it @8 é 'l;e r eﬂ v th? dd¥rallofid. €T rw§ °SC‘IJC V[]géf? thpo%}'

the copoly rAnG &l ﬂaﬁm S @r@m@ M Qﬂ@ blokdiRMS *r&dn%ﬂtstlhaﬁtalﬁid &\gtﬁt{dsforf dofl tﬂlg"@ by
aver age Weirgal &eigtich abofiing S Re foMNRHDrdchdiFb: WYa sbaledMontaiiBrGr a hifSHan-puriéd oven, a
preferred bpmeihicklidybrSofahd pdlyme? 48 RatddE8rSe0 MinlitBs bNS0RDSErhd fihd F tefiderBtBleN@n be
about 10% @piti€Mp adjdsfbd WaEHANI thedétylehbl REHIGHD By Rblecalar wdight Bkhé Pafmdr NEhis siiokia Wear
react or s®OpGdquateto Ratkead 105NBIBeUED weilghtgoBaleC ko frdgaentd of 04 50080 mdibcular weibiitoBEthY
t he i nt r a- Gayrafaticdajpoed norsubstamialybanyed seceeragstakhyleitccopeatoE b pbipwe ndithaigh pepyane h
that at | esmtis towwe Igsbort soissign Dfpredanerica th athyibna This pbiyraeros actidnated By the tseme precedaa s
chai n, eaclas gertigromolewrp weightrgecatsorl EthgibneScopentgé imepseiredesrt wellf ast iheleavlaaweight on
differ in @d@@sﬁastloma from one another by at |east 5 wei éght per cent
et hyl enefs Un| &g grocedure to characterize intramolecular heterogensity is laborious and even when performed at an
absolute optimum, does not show how the segments of the chain are connected. In fact it is not possible,
with current technology, to determine the polymer structure without recourse to the synthesis conditions.
With knowledge of the synthesis conditions, the structure can be defined as follows.
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- otherwi se indicated, this property of Intra-CD as referred to herein

I s based upon at least two 5 weight percent portions of copol ynmer chain.
The Intra-CD of copolynmer in accaEpdnpagesosigih t he present invention 20 can
be such that at |east two portigns of copolynmer chain differ by at |east 10
wei ght percent ethylene. Differences of at |east 20 wei ght percent, as well
as, of at [Edulere. appyleieger highe plefirpieti Phlymerizationy withy fransitiono retelcieataistst aan (e den
accor dangesbeg hyrihe feening eapalvinerizption morelrio am preroxiration; adpqyetg for feqresent Perpesgy (G-

det er mi nVeiPtpia rgrdiopediasof Pelviney Seignre ang Epgineerngevol. A 22 (1895 & tismegs). therdldivers
descri betP2B¥NRhhe MRACCRE'S FoPeTHier br Rirppcivly rfigsidstiref At Blid%sagnents along its
contout and the I nter-CD of the 25 fragrrents S determ ned The difference
in the two rRgukt fraked R iy grigjstrative
exanpl e bel ow. Oo(n:auor cannsaatogenemwmee qﬁdmrtccoemwlnmj 30
nononmer units. It con5|sts of 3 nol ecul es de5|gnat ed A, B, C 30

A EEE@EE B on A DOOLDRD 8 nQg B
FFFFFFB?:FFPFFFPPFFFPPPEPPPEEPPPtC£°r ‘tEEﬁEEBDEEEﬂEE%MPPP 35

Mol ecule Ais 36.8 wt. %ethylene, Bis 46.6% and Cis 50% ethyl ene. The
aver age @tv&vlhemws QBHsRR, JthglwfethnﬁﬂeﬁdrU Ghel 1Btic k-t frolEiOdmdufti 6F cBHERY, €&, tohiRe

I nt er - CDmbigr ahiuht étMadpylehs PNe@EIRG the2éain! R RALLEATRENHAY dhylshe Ind’ HroBREHe at

et hyl eaemblb.ad&n&ehﬁaua\éqeme[n@/iésb@tnrel?es | owest et hyl ene content pol yrer

contains 7.5% | ess ethylene than the average. O, 1n other words, 100

wei ght % of the polymer is within +5. 7% and -7.5% 40 et hyl ene about an
average of 44.3% Aectriihgl yBIRLINIERILD is 7.5% when A given weight %
of the polymer is k0% ¢gje y be represented schematically
as by turve 1 in Figure BP ?'!5#1 %Ig‘: g?e broken into fragnents, there
will be a newlInter-CD. For sinplicity, consider first breaking only

nol ecul e A Thafelption of Eaps Pdo @wvwrtﬁyetbmemta%my@ea@ af Pl9Sws: 45

EEEEP/ EEEPE/ EEPPE/ EPPEP/ PPEPP/ PPPPP Portions of 72.7% 72.7% 50% 30.8%
14.3% and 0% et hyl en O Q nkf a0l eculesgB and C are simlarly
brokerf®and the wei gh?‘??glct :}o%ﬁl el ar CEPO.18 @ &P grouped the new
I nter-CD shown by 50 curve 2 |n Figure 3 is obtained The difference

bet ween t hepl \\,e& lj)i( Eshald) o grg it thbigq&far Edinchithdr 3nd QralyS¥ipld ? #bleBile OF
ﬁ\'ﬂ
Rid

such dat g G5M&CH dASRbn 2Ot Nomb SHEHE She SddRRNSt r'at es at for this
sanpl g,at  |gpgf trai m&thcaﬁ G @pé&ﬂ&; Ridin, T RS @@ﬁﬂfaﬁi&i i&2¥er AR FC UTRAL Bdsi 4 be

wei ght % deangR dafatiot 1), fe@lyiond Wil 66 BRBShdd! dle FohiaIN 1A PrdpPBneSIBICE Hidn fR¥tioA lof theast
15% et hy h‘@ﬁtﬁ’neﬁ m%mrea&né Bbdiurh Mhugl itdef reocd? Gy A aliVeREr8ash [2€ tHe\iibnEhiéry 818 .conblied.

di f f-er enoalyiifiR, & GsRM Het coMPosiiepin @nedlymer daval Ha) in anéwetingediumt er nol ecul ar. | f

It were, thethsepauntbii onopérate dss ieadtedod atghen Ome ¢ aseichpedctorern at waiviedl pbigturea

r evealsedtubligr deaqydnenan dob hisleamiaed: diri¢ @ndsiblestboughoerustioh dt), tohdetadwige ddcidstateanéqus The
conposi t cowkitia feingriomee st & lgivempdiyt 2lohy tharrdiyher) chiin. Rdmenstiatiporaé nereawmM@R and

ori gi nal ingreesinfor Myhelerigetiie dikei provegithee contnasitaneh diskiytion i datrapipquigr. Ghe amieant of

| nt r a- COPphmer fgymedican bemdetermined inggitbertof toowaye Higmpios atcthe Spl¥mHiZie seidiem Mak 8f at ed
whi ch ar &°%esied. 41ty arprapriqte gyasehing to ﬁ?rfe'sﬁwglfqm '°'e§rp° a'qﬂs 8}?1'?%" HP Rest

or | owiésfmant of pojymerorngg spristop ARt ‘&‘P%W'Vﬁz?r' 6F' gt of

ori gi nal P® V‘Ber ﬂ'BU\/'sl '?'1‘°‘t"h e ameuthsf EoRqnet CCE"H%'GB M2y ﬂéf“c ? éeﬁ?t%r t%'ﬂ?eé’ﬁ at

(b) had SEEEEHMS of 72 7o et byl ene and 0% el iyl ene.ba otf tasat%@s%a Disdhe, &t
nighl'y na sl A heliddfin t’ k@ bl B any
LA && b gl sl

et hyl ene GI%&E&FOF u?i &J@greh&lr% aG&Q§ 046 JolyRBr dyPRdsisSRBIWN he end points Of
the 5 1 Fatidpadd Miodd he bednBmplofdcO GbHsRBteRtqsBiigM NES a I ower boundary for
intra-CD. Ty RhaReR o i FHRKCAL ér@'hg tﬁdae.r;?ryl BivE & chivisiride 16 loiiFREr cEMpbsiaeh in
fracti onadg of Be Polym&rRARH 36RO BF WbiRing\ F; laRITRITOIeCHs! biste B dpbamNtEDhteBisletulds | N
t he hyfoichapdstidtal @tAUInEh thd dxbimpIEegew beat wHaRSVQLeind aeiinomintre Gesqittidridé brey
show no (emplo)e@Sis Jhekand @k -silnt, Sy b s enjdiex( + Sooagnandt Rt Fo%2 ekp(1 $009k). Where "T," is

I nt er no| @egrbaaridelyinhoneipeames @s20(Q BCEi9TNRNeW.02eveal s the total intra-CD. In
principl e, thdukehd ax P lte, intiafnolpilae corhmsifionaledistributinns have dheerf ¢altylpted tising, these

fracti one&\ itk e @nqmqe@aygpe@ed gonditignptthegabeyved heat of polymerization in the adiabatic reactor, and
65 the following expressions relating heat of polymerization and polymer composition.

Heat of polymerization = 485 + 317x(E/AE + P)) callgm  (2)
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10 for the chain sections would be 72.7-0% = 72. 7% rather than 72.7-50% =
22. 7% seen by fractionating the whole m xture of nolecules A B, and C. In
order to deternmine the fraction ogp® 290legg®n Which is intranolecularly

het er ogeneous in a m xture of polyners conbined from several sources the

m xture nmust be separated into fractions which show no further heterogenity
upon subseqtieit dnd e pivemaboveamedicT the serrett fmeltavayage palywersatngwsijore ifttheyR . fand 8 ended
and f r ac-exaressiop é2) &rectdmedayrrseremio hehinashuraie thelpolymproigteamaleosiar cirheositiorabdishitiutioni nt o
which t hefv"b*iemg'r' 38 Pef PM Ranqin injtaymp pioRe pelvtayedtien enaditioes ﬁ@ reay GengHo bomagiisdgnded
effects EP'”t“bc °a %%?sw&b% '“o'fj%ﬁsﬂu‘rﬁ ffiere isriitieHikolifRor! feat they Atei s terrerlly

distri But"‘i‘%‘?}t '?e?;g eqt ? Vet or n’éT vgr t\ﬁ)((a'Qn?_rg)@:{‘lg?lmerecoconverS| on gsagn 85 in

the poly r;% l ] E h

gggvep:,g ¥en8rcceé?‘? aAt%?}:xné%unambl Q g rgeh e’ge Iene P°”8f:”;g g % | e d
th h t hyl

at herp{ ig o g °@J?>eagv%r s e f f Ldéﬁ °{?§Z a&? ¢ éay

the rat et O Rbrm :UBP&' ElpBolﬁJwé?glg'h mt;’éﬁ HS c¥\4banonbe

nmost seve,;hgn %%er b 8uck tHaY LIERRIOR BNY Glived %}n&@@éntr ;S“ecPé) P ahded Abd ON.

The shor t@gaded gya RSV tostE for BRAGHBDrdBRER cbisd Mh&él@xuélé&fvnﬁér{wd 1RERare Hofbds
secti ons.cad biso ¥Ambd. avai | abl e techni que for determ nation of conpositional

di spersity MelcuRdWeiiiladd mpiedue@sight idSiriBition 218! nyeasUrddRing 3 Wates1150Cgacieimsaadnl ON
whi ch i s dhasedgash bduppbd etadgmematie KME6 [DTSthERE! Riviets Beathi Ha.f ecimai iighe | S
descr i bedcattaringRdbtgmeter. Freasystoro saisbadat"135 1 wiBal, Omichixeibbrezene adcvatidEnphesel Stwdexp.
341 -ff an8hawa-Diehko | Ammqeak ing.) Holyshzama lgel, colubes 8020 pote Ad4sand 805 are yusesk: This technique is
Char act erdisgegséchin” TLic®id Ghronfat@B@hy of-Belyrmron acd Related Matedale 8I5.0Y. yPazess editbr. Matepl ene
and pr #pyRelkee, 198b| cel7afinoppprgiad hginebngeforance). Nsi Fdregtionpfes qofuzn wberading are
conposi t |W’°V?f’ gowasery 83y progreginaspaPted tandardsn oo HN Hﬂ%ﬁwewfaﬁtanm'wve ipeney mer
i s | ess sPtpndeaniopically producss ufogepat yis '%"93 Aﬂ“s”éfem‘tt'ﬁ%ﬁ’ ylp p&' ‘E?H%l’("i‘%)
correl at |%ﬂ&ﬁ£‘ﬁﬂlg§ﬁp gg‘&ﬁ%? At '@p %ev n‘t’“t e 4 ometer
descrlbe A

o s IS R s R M e
Addi ti ona s afe éy &%edr;ﬁ? ﬁtﬁé{ @aﬂé% ?qﬁje érgsept mJeﬁtﬁ)ﬁ a%ocloi!'t SEL%!mnethylene and

k

‘B

hydrocar bé?’Ua& @Bthé}oarb'h§ eﬁ' s BRigY &thgtss Q‘eﬂr&yéoﬁlg%cfuh& hi ing 3 to 18
Furt her Myagon £i9hs, 8'gY, pho e%teﬁ@-grﬂs brys-1, §t9 blolefing of $10% zgﬁ!)b FEPb Nadrdpug'tbced
Thus, fhechioam E&Ll@&éﬁoﬁ’sr HE I BEE pref&éarboﬁ&méréa HCactdt@dnBs wil fhe Dresertafehtin are
separ at edndd cbmitis&ts isfhylbrle dndd BlopTishY BA&thyiIshe, phoplibRCdnt @BRY. | ON procedure is as
fol l ows: Unhs a0ssRh&eh 1 AhogéTeriliet Sn fb 38.0dop@indrof biyRNARRI figheradpha-olefins§ DEHasLa a
1% sol ut i mepylede 6ftep Ghcjuae fothdr PdlyntetizdbRXBidhomers.| BpeaICHD Wesd b vednoinsrs trhdy I it red-

I nt o t he ®olgaddaivonessuct asttorr folloghing yoralfppiing legangtessvhi ch tine the precipitate is
al | oneeb t 0 assitalghteshai heyclicidispesstiasst 1.4-heradiehei t6-oatadivreed and the precipitate is
dried by proebsnehgd isbaimaeyslid\ifierss [seehr ps: (Souatyet. hesarioneicd. htimblayld Septadierons 4t
[err] Et hyldameéhytbiitoctadiens@nd the miked isomern eictiftygroABToenaand [dhudredcBOBO. Titrati on
is resurred cangingitu bdngq ubigyelic rdigped ofvsh ape 1 derlabpradienshd!.Bravdlopdedipneintand  180%
of the po fM?é?dW%ca‘&‘iS‘Pi ected. The ti trat ions are ideally controll ed to
produc# f ra?cf"i“‘ﬂﬁ'gg gic 4 L@%Hy W\Eﬂe’gﬁ'ﬂg ipngs é"’b"fs ’?‘i‘&‘l’m‘ r?i‘é’r‘"y“%’é ey at
o e e g e R e 155' o s

di stributi 7

wei ght  of %Orb "%a goéj?or %’ug'esun’% f° %%ﬂ r{y e \%\BI ia &o%‘?m\ one-2-
fractign of of @tnoﬁ Qém §t€c§ biBHds 4&109*%‘\%93 Wpr&ﬁt@%eéﬁ@o%e%’ gltaanh:%ntQﬁﬁé/ LiObk3t Y
col | ect edgrrRGid 961u§|e {8 stfafbd bRy ar prdi€Hd Ofrle O &M loroRAbY ke |sSs-SthyaliB-21 Nt
fragment sporfdmakd ERB]. §hdTBhLACH! LiRRe BVR1bEES) ifthe cdpdlylYr ol1g beTbm dEdt 838 bR with
accor di Ngoch & 15AEoding|oheMNoAOrhD FaQ Fbkuned rahgb i8o%eakh@d container in a

ni trogen- pungaebady Adled, the BN Hrbfeedd dooiftier O ackbt@anpOWiHRE pleSenhindngh i Gthyl&He-

m nut eso aprogyde Gr ethylbr@-prdpydnediont CIAPMAG T dtérd, 108 RveaRe &3HYIehd Ganitdny ofatle W6 oBther
based on toalg betals Jdwease208:00mt wdight babisnTHequeibrasd mimghits 25f. B @ rdEbiginelr mikimbiniis
shoul d beabog 302%d &tpimtéminy ethigehecentant LOBd ho P wh arweigbl igpais. The lpyafiered traximum is

f r agment s8%34. with treQUBG! preferesiiieing 80k BraterabiBibdcapelymerel at this inventiers infeaded for use as
subst ant i \a#cp%ewa' é°'l‘?1’éf'91‘@/é'fr agé weteiolfyiente ardonare prefecbly fror 5B 9l A fe ettflenprough
pr opy! &he t dhRiRoleeylapweight i copglymer mady ip acderdanse eitiuihe peeent 'oveetzqwrevﬁy oV wide
pol yrer i ‘@nge gdi Pﬂ'ﬁ‘é?f’éﬁ?t ?'Ré‘t 3/grege lolgewa yelghtaeouldiie a4 lejh arB 08k Jhe pPrefeeed ht
precursor“’““\glu P K %@1 f?’ﬂ%%’g 20000. {149 Qelieyed thef) thamgeimum waighhavedse
sel ect ed TPERE Yt caiid be as ° R PRy LR0000F The P pigfegpd
het erogeneity is | aborious and even when perforned at an absol ute opti num
does not show how the segnents of the ¢hain are connected. In fact it is
not possible, with current technol ogy, to determ ne the polynmer structure
wi t hout recourse to the synthesis conditions. Wth knowl edge of the
synthesis conditions, the structure can be defined as foll ows.



11 - EP 0 299 608 Bl Ethyl ene, propylene or high al pha-olefin

polyneri zations with transition netal catalysts can be de- scribed by the
term nal copol ynerizati on nodel ,gept@2gg60a@r oxi mati on adequate for the
present purpose. (G Ver Strate, Encycl opedia of Pol yner Science and

Engi neering, vol. 6, 522 (1986)). In this nodel, the relative reactivity of
t he t womeimemis £50i080. Apeaspddiatiy] peterredvangeceicweight-avgragen thpleslad @bightefdr eopolirodrs ows:

[ err] =inendeddor yemast\artpolyeer ie 6hYA0N00ABI ng to et hyl enezl1 (rate constant for
propyl ene TAYEIPRYMES Oéthhyvvem@ wilipiso be gengraly characterizedy byt aoMoqngy, Wieaasity (.-

proyl enfl™* Vd@F iy of frgm 1 ﬂgrlp?ﬁé%b‘y(ff"at@ to I8nand anpre p’PfG'iab'ét"H‘yﬂér‘fé% 2PNy to
pr opyi eW@B“’“GP\?@ﬂe'tchég E) O 05 preferably fram ;0 404 ?f%’f“?ﬁf pom {4t 381 i o of

th | 0 | @ﬁr ma in aacofcﬁ\éce }h tpe Bf?ﬁ ole far
enteri naremg%ﬁﬁP%V$ n'q : Qﬁhaq%f g% gﬁg%f ;Ei'”gstfwg ¢ 75
mol ar ¢ opP mers avn e;v I’GLIS nce ear d ra alon r culgr addu Vi appllgc)a lor(:js

and P? t ﬁ% fi olym Hﬁ%ss qwaﬂ?g vﬁtﬂ n Jl §5 ?hg tfp rre rEI) (?feﬁgd

wei gh f/Wl f15] wnth |e]ss than 1.2 being mosl s of[err]

dependen r&@és GrH 'a€tlordattg DEHATIRS p?el% tqaieﬁ}iox%s B45R b%MQQreInQﬂeW GB&cE the

pol ymer copanbﬁerpw YOFhdrizatoh QR al BEIREH Allire caiSlised ©f 54;%& Bees®lokent .
Edditionth lalphd-@¥éHh1 rhorBMerYWhétbin AR Brhdlitds Sof SRSABrhdr] b}%@bm eﬂ{ysﬁd lis vaied

SI gnlfé | gaRg b dodrsBr thb PEPMERRation MG corrBlied Abnke? a6 HMMbef HofdiRamdd Wadcrigda. Sdtion

et hyl enpoiymdrikatibe stomerargad nmore rapi dly than propyltene for a given fraction

of the nomayresowh BoltdnEfor thacdactivg miete thal is biatsve fortle puatos® cadfbe[usdd ih Rpndusting

decr easeolwisn pdhananizationsen sccardance eills themebserDinvantion. Féresxanplajsiiteble saveots modd be i on

i n the pwkogarben soiyasts stchas aliphatich eycioalipbatic ragd aneiatigrhydrbarkioh goleamtsuert hatogenatethoner

t hat zhasersiona cof sstichasolvantgyi Therprefprrad solyerds Brat Gl ar dewet. Gitraight chain ar giagqeed gbrimt i n

a 35t uPairaled hysipeerbenscemn toh@ eptiralechilinectic o aromalic hiydreqarhoes errrzoladle Nalgarreedn

(1) " 1 oPyskacubons Most Relo[rers ra fuFTeYFo SERKHD A ar GrAnghed FRgin P bogs. parieiagien

poi nt aP® f“Pfé'“ﬂH?ﬂ Hpstrativeaipmplos ol ppiMantsrae Parecrentsag: hesRIaVIERIaRFYFIPROPEIS | ng

MW al on§/% gt ; %ﬂ?&é“%"ﬁ °vel9§gp&g? ey ih;'meé P 'Wf‘?’l?nbel"ée"? POy 8l ar .

The é?m ro rn otr t free T sga 1" o ne m w ch s\’\g)stawfrJl Qfl

Sarrpl es mg(l:n Sﬁ urg3 § 3‘55 f of% 5"[@ main n& |t| P 9 ng

quenChl nv% Ui IB JB o t! !ar %r a%to Aotn chfR Wr

and t xﬂ rg?fie%/ ah’t@l}rf3 o diScliGH bW, é’ resul rdalifnt

pol yrggzr b&\@&ﬁtrgﬁ%n Il JaH'rbkﬁ\g ‘tﬁ%b@édopﬁ gt irPQfrdst) e R&Bton Hixt RO InVa BB htinadils | IHOW stirdd

known, {he r@8BU UFsPR) ATHRABES wid i Bhdoffg B34 1BCprédabe | BLRA di'dasBniidlg uhiRAst OF

t enper acorﬁdééuﬁbnpé@ify%é?e in-th8abdclor. CdnsdaiéntAViRs J@RInG RISt Potidaf oftthe rdabtloll MET

| S Meas wixerb will hive 26/ahedSof Afes 96 Bt 8 BiRgIALESTR it A& stitable for e piticese af this iseritibdIeS 1 N

t he™ bat elbweper iy sBavell Revivh Gat 8 aSBore kiirred Sanks(is Séries @it @i of Bub Cathipst e&ditdithe first reactor

| NSt ant asmcappexiteEiespstioroiancé f a dibulbireagn| Acoedingde istnl) tamiisli. sefldsiage topsidameditue

does notbe negeerdaacelwith Weaukgentaiverttior.r ]| and [err] or the heat of

pol ymer i zdk baih, redstor isj & suifahiesvessely oiiefeeabiy @guiensd with adeguateodgitatien. e yhichhibs tatalyst.ep.

Al of stiedte armpnomer #raadded abihe &tap lobthe golyiraripation T5¢ Shaegetof r%stent% is thepdaft tohe

pur pose PRITMeriae ©r plimelepg e létht Pradige (e desiigd P@i"f?b‘l” hajnsegment J o PROPAUNE BRFOPR t he

pol ynBr 3¢ 'dg?qu' 8rP"1f?'i'°f’ %Fe*ﬁém ?ﬂr Q‘atpf%‘?fs??d’ﬁﬂ‘lst vaHen- def i ni ng
[err] and 7R to "I%B" goeq SORYY BRI ZPeoBnee B AP Bnal
dlstrlblﬁ""fﬁ lt’ ?Wﬂ e.Le rr] and et hyl al uni num
sesqui chl a {hglcat s syste pro esse E! actave cat err] -1 8

h tal ang
exp( +4§00/ f&l sintl %g -ﬁan ry whichis af tﬁe %rtﬁsﬁorﬁe&a\%n
For refer m| pt the?en din of e bR tublidd rdabEr €S -17 the

i ntranol egy @rprmma%cbésqa% epS’rla ThichyRiel 5tREBBrel @ \eRd hﬁ@davé?é & bRh&Y, hdpatet hese
[err] E&%Iympﬂﬁﬁctﬁﬁaﬁﬁdﬂ) dRm6har et lahdragotants 8 g. 0N SR \bRS] hﬁaéthyﬁfme alpha-olefin
pol yer iagdadibridNwil e abiddd %ﬁlleablaﬁgl the loRFAE HIQY tubufd %5( dr Beving Q{el dRWed pRNRBREINONS
r el atsongh Aeatth edactO biy Wedelectad isRgesadn Gtirpal rydt®Fs 6 GBMASHh & icomrolidderidnn@f (as will be
pol yner ingraihafendescdt8d) to @i A Edpbikmers I8) hisdmderttign Howb iy, itli? normally necessary to add
essentially ali of the catalyst at the inlet of the tube or at the onset of batch reactor operation to meet the
requirement that essentially all polymer chains are initiated simultaneously.
Accordingly, processes in accordance with the present invention are carried out:
66 {a) in at least one mix-free reactor,
(b) using a catalyst system that produces essentially one active catalyst spscies,
(¢) using at least one reaction mixture which is essentially transfer agent-free, and
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EP 0 299 608 Bl The [err] and R2 given above predict the correct final
aver age polyner conposition. If the [err] and R2 and expression (2) are
someday proven to be inaccurate tIgP pasyessBi ntranol ecul ar conpositional
distribution will remain as defined herein in terns of the polynerization
conditions but may have to be nodified on the absol ute conposition scal es
presented i @) i et gnaposy 2nd yiger eonpifonsispfieient 1q feiietp IREBRI2HIMNCAT opseatpliva plbpehymer
error by 5 C'H%B?Emt"ﬁa??u%{yfew ercent however. Ethylene content is rreasured
by ASTM D39(§U‘°? P tihulg 'Ieé‘ﬁ‘?é %Pgeg E‘é‘g(g}’ T°§°ar5’éé'f‘9\é‘érﬁ"°%ss%ﬁ1‘ﬂ agagrdggce gyt
et hyl ene. Eﬁ? I ti ﬁIVB agF |e ar to em, but will
concent¥ ag‘? n? " rﬁacéﬂf esy?%(‘i' f'seeff t 'BAPE e O h%séﬁéa""ﬁ atnf)fl Yo prpsent
ﬁﬁx&.@wegr%@é. Foe rm;i esolnc TR eferaba)y Jﬁeofe o Bl oo

manner for
¥ |
s ° 4&% e

propyl ene E|Er N=Thes]
contents ?‘43 the artfay\halin the £

reasongpcege §£89ﬁtl§ Hﬁlﬁ&?éﬁo&%r o VR R |éc9|a Fnﬁés%ﬁ'?s m&@tSHibQ«S' on o

such po ynerssructifrbse&%crﬁ,s@.n%s Wafoni £540 3541 biRsindd B ua&.ag%amauqednbrh&@L R
operated gaifds dhiad pimerict6d, Qld srin @ @ N-4eLGRENL WhPdM EorRisbifoneid pithbdv éﬁst e
spectra. [ediioh ABELE the RBtous WAGHH & t13Yehbim ErnSIntAIchES tervd @lis Edtdibki &) Gedaing RY 1R
copol ymer sondnbasS£ theUduRPfeadidh GHE bil 4t the SRA RPNISAAhTRIIACIR cErfgarisdh Sthe IAa-CLS 6icturve S
Mol eculrar 2uemgtatby atdingaidficrial atiylene (agdn topibinaily  prépylehe) At &pdint BBGESHHE Bbe trSinragateh

WAt er s 15&actgre Whepe thaebdinsdvavecrlagoherhsbogtriaib theie @ugtip [Yael Inik-Ch's af Gltveodrestitives K\pI6
(LDC- M | t tmad Redjtionsxi The étrarCBavéiclye Fisdlonned if-additipmal| dogbriomec athbrethameihyiane isoangeder .
The syst etheieby peswitiing e whele ethylegietcomrosifiondrangeitc b amitiddiemdirechain. nobi | e phase.
Showdex ( Shdiie-cBrpaetionaiete catalyst ead) topedyes gipharpliofiy éppotyaiersrhee aggioung Bfsct 804
and 8030 afePolysarerodpp; psopp@%wpquomos(ﬂﬁo% disreesly pe MVP il gateint m'f'mddg P@ﬁﬁg‘ﬁg of
Pol yners &I9EPSP&s| 'ataéﬁP“P?a‘t‘eeY"F“aihg prqsw't '""3""°’Cé§%‘? '@d?‘t"bras tww@eqssema"wk aftive
1981, p. Sggy FPR?B? ‘f? BYR g bshoulfp d’H% Pfig ’F’V EBvBinm
spr eadi ng P B0 v "bsg%tpg éﬁ%’c}; i @%oi’ % d*&%ﬂ ac ta'VSj
e.g. t'@ﬁ%? Ie s of e co o e se | on taﬁ ‘i pecn s sh ul rlowﬁ){f% atl éao ced
hydr Oge“aﬁh% d er?d{ cihbr ﬂi% f

dermonst r atgy, ﬁpJn n%aJn J m%ed In thé%ﬁ% Sribb é‘%hm HU? .
[err] is ¢l ;ﬁﬁ tafyét%&o%hgeﬂa b inQoer beéﬁJ%QL@Géi cie¥€l ght rel ations

wher eas [ er Mechnfubd/d! dhdla&iblizing Icagysk B&olding 1 the Rt bil abfle REGY P SRS are mmT e
nuner i Gl sainal e &R, 6 BvidbAcdasyl &Y B UftitstO "EiRon6-PrEPRENG | Gbbblymety ScbdiityCRatios,
conput er  Eedidawéeil did SighifoanddtlO/\Ldzeditiadnd ) Ve St/ MdckdwloibdidsD4) 4B 9. Vi er a Beach,
Fl orida. As ek dsacksd Bpthe Guthard el dopdynters Madd Gk O Edhtmuces nowistirrdd@acipf &8 thave an

I nvent i on MWER clactpiides ®d MyfV, e ayd & naroanderadD Weasbe ol atalyetrspadigshapredeef Bna | t
I S bel i evedniilution &fahtioadtipin anddyed permeatioo whrdmatogréphgl €GRG) disie stawnt that rforrsipg@ attiye 18
car bon 3at epesies eatajysis the compbsitives of ihet feniiond vanprarhere tharl 3% alput 4 gyhagoandftierdWaf 3
to 6 car béreightite nysmhef-everagqratie) dortthese Sareiesrappripashesoh 4t el tiisdetien haractpiintic bdn of

pr ef er r ed abyp 8l Patds geamed dhec BPradMeastantiin [ertiingps eingim activacataist enqcies: Ontthpoether
conpri sed héﬁd é‘f‘ agalygts QF‘\%?&P@W'ME ap inteOR greates thap 240% |abob therpyeragectd mulls | s
wel | knowTofg M %ﬁ“é'wf‘l n piqaterHpangiOt The&%%?’fﬁ‘é‘rﬁs P dermayte Ao iR HEyrer

al pha- of efff rop often include oth

Typi cal ofz%%é%t PR ,ch ma@@ﬁa , wgg B Rae G neae B ¥F Eitae BB A Re

following n tal, P&, a metdl of %Fo%ﬁiugé‘gl & ha, Q/Baﬁiéc\flia VRN fe

such as: erﬁ@%%&ﬁt@%d( Rfahdtitef B po d&?r G &éufh%%“ﬁd&\d I-&F the
such as; 5- BElohY - hexadi'ene; 3, 7-di nethyl -1, 6-oct adi ene;

di met hyl -1, ﬁmosr&faﬁbde&@anﬁfldy&éw lrmpP%@tQ‘mb SEbBRESRS q,f iRt Owib 1 em&ean.dvem.on

di hydr oocich@pRes SydrdzhBeH-Rlublb | vaghdiudl EdmpBindCin Wihics NIRS vansditéd) valéhes is 3 to 5 and an

1, 4- cycl olomysasdemtim 1.comsoned, oas tiadb@Rs thanfle cltast yiads! sedtiMg arb @Be caflyst

d. mul ti - rspétips @b des¢iel @bdve SR deastthe T thel g@aditih BEMEbLEINERFaNS LIGHINES pair selected must

t et r ahyadr aiso dentedy a vahdwtiohdsdmalbysdr oi ndene; di cycl opent adi ene;

bi cycl o- (2, 2in Iyrmsexp tt@amidla -veinadiom ; coanpiuany usefudlirk plattiiipg processed madckadente avitd the

cycl oal kylrregemmventioropid®@mes such as 5- net hyl ene- 2- nor bor nene (MNB) ,

5- et hyl i dene- 2- nor bor nene (ENB), 5-propyl ene- 2-norbornene,

S5-isopropyl i dene- 2- norbor nene, 5- (4ocyclopentenyl)-z-norbornene;

5-cycl ofiexyl i dene- 2- nor bor nene. O the non-conjugated dienes

typically used to prepare these cop | ymers, dienes containing at |east
VC1, (OR) 3_y
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one of the double bonds in a strained ring are preferred. The npst
preferred diene is 5-ethylidene-2- norbornene (ENB). The anobunt of diene
(wt. basis) in the copol yner cougglgbeg soggy about 0% to 20%with 0%to 15%
bei ng preferred. The nost preferred range is 0% to 10% As al ready not ed,
the nost preferred copolynmer in accordance with the present invention is

et hyl en@herg® $0-8pyd R r¥ea lndroedrbopl radivek pr opyl ene-di ene. I n either event, the
aver age Vekhyl ene content of the copolymer could be as |ow as 20%on a

wei ght N8icAck.The preferred mininumis 25% A nore preferred mininmumis
about 3098 fefe TrasathatAse!n yhighBaymay et be lirtgulsiiuiod g &n teloiyjht basis. The
pref ef r ¥°Afli numis 85% with the nost preferred bei ng 80% Preferably,

t he copg\{mf?@' BfieWki s i nvention intended for use as Vi scosi ty nodifier
contain "t'o 75 wt. % et hylene, and nore preferably from50 to 70 w. %
et hyl en °r§%° ! nol ecul ar wei ght of copol yner nmade in accordance with
t he pree,gw oony!, BRP ti”&% %‘gn vary over a w de range. It Is believed that the

wei gh - aVé ;‘%& rbaa%é ul L%cnsvﬁgéegg ?b?e kip h)%?oc!arggx s %&7 ):fi-.r B s&Jh ::gg
fu -

m ni ”“mrétr'éh ﬂ%—t&&ﬁkr and
that th ATHBMAEInE R maleRhage ol ecu ar wer ght cou be as as

12, 000, 000 The preferred maxi mumis 1, 000, 000. The nost preferred 13 EP
0 2995608 Bl maxi mumis 750, 000. | LS ally preferred range of

wei ght - aver age nol ecul ar wei ght f S% rs intended for use as V.M

pol ynmer is 50,000 to 500, 000. The coRolyngrs of this invention will also be
generally characterized by a Mooney ViscoSity (i.e., [err] (1" +4') [err] of
from1l to 100, preferably from10 to 70, and nore preferably from15 to 65,
and by a 9ntfduindk éniabayecdath &i (which/cef've[ie) sage of differe) preforgblp rapresentsed Br &bCy from
1.0 to 4limhaticngfisyclip e sremalis| hydbeagien Tadipat suct ag sthy\{EY. tpbenyt: ésaprapyd buly! @ ;rdr ryrrer
made i n ba¥lc bhutvh ridutyinhexsl. thwbgéﬂt naphitdraiG: GY) Pioterably depresagis g plkiene Livalgrti g

di stri brAdcgnot WD)6 $abo)% (89-nGHeovieHas °E9HaP’%fb't"é‘f“Pz‘@d“"’6 ara"rp@aﬁ fsmea ¢p) a
rati o off® @P? "ﬂ"é@' "‘f‘ﬂ'&?? 2"‘9%}‘1 aliges. %ﬂdla&mﬂ?es QG2 'é? "f'°§”
rel at®s PPg %P "8 yana BHOEBIP%‘ i
narr ow 5 & "e ef'irpr?f 58&? ﬁlr"‘“rﬂgr FImegy 3r °f"bsr E}‘I‘Bmc

e®Y
ulaﬁ these comﬁoun slcéauﬁj bﬁe

additiv 1§1o preferred copol yners have [err] less than
1.5 Wt 1§ss t A’], 25 being nost preferred. The preferred [err] is less
than J. %chyh Iegﬁqrﬁan 1.2 being nost preferred. Preferred processes in
accor dangg,h, h trhedpresent invention (as described hereinafter) produce
copol ymyird, poI yneri zation of a reaction m xture conprised of catalyst,

et hyl enevhdBth @ F' aprdser® Rfiratdbi 1a8164M, il s 0Pkl A5 RBRNRE abWa IR redpdch®
anmount s tief vaREeesmpoaidiofiuRl EheaaMbst paifdigl @R@no-diinintay ¢oathodkd islem blo@intrhakgiour se
of ths pedquiomdrida adch a8 AkELGL eoniiBOIded nmanner as will be hereinafter

descri bed. in Sgsitof pérfopadnyerer daralybt sysematompiised fob¥WClednd Al Clsnprefarablg |whenatR fsor

t he r easthylbhastbeet shavnt thdie pagicddrly exffedtivee Fholbest trtalystipeiosraneea the yeolan senduritsrof
conduct icalglyss sompénents pdded rte thezgedtiongixue shoold rrkyide @ mpleriratiohed ghuminuiyyenadium

i nvent i SNV Picat leastahpytt @, The preferpd minininy Alft is algytd- dhymaximum ARYig besed peipatily on

sol vefit s‘fh"s‘i&’&ﬁd"éf’é'mﬁlqgrgﬂ%ﬁsf E"W’Ls?él‘%’éiP F’zﬁi&fq pinigiza “Qraﬁﬁﬂtt PLChf) dptstes frelomey be

sol vent §a“38gaa';'ﬁ tas ‘i' ”(g a’fgl;'?ag\ﬁ Q;‘Bf,?’tg} IS YR Z‘?ﬁge a}';t E: W{(tw o e

| t r u [ I d
e R az‘rfg:?‘re o (L T O
Lerr], Vb@otv 5} o ooty e ﬁﬁp&% HeOVer

strai gh & so BB SolyR&HzLdo %er EX Mg high
Non- | i mléa\)el@%f uiﬁﬁ Pewnvﬁusefmp e?wrn@éLeﬁrer'JXs%Qggc{taag %mt?'ldﬁr@rl&rah;{ﬁd%ﬁﬂ dhgxane,

hept ane, il erarrﬁ@&omfamh&waaae be @& k@h@%@rﬂ@nzaﬂ%ﬁ%@é{ém G¥cd RERIRHLENRell
met hyl  qyednab Gssd dRilled is @8GHANe, benzene, tol uene, xylene, 25 chloroform

chl or @benzew@stranétart dgam top (e eidgst-itdyzedlpdtyMenza6H & aipha-QEkiks Tafol ved | kAdGwIEInb are .
These priasesaic by by oficaample byTiytirogan di disthyr fiicefer the pt@fionSyt HP@MandVERDAA Such one
I N whi clagenshae aery canrhoplynsediio xpng! the moipiiab@éigte eNERM rtdi EPDS ppddutdadan capdrabisOn
m xt ur e flomatiredoerctrsn Feydheyeseentigin aingls active speaibe dioglér cdiafy$taydonts dsbdripsaccaBian¢eabl e
react or svithrtes pressohinyenirousdditibroel ¢haib Lilansfer agents Wt TR rbduceshthe @olgmheyrmolghular
t ubul &r weight byt do¢ssnajvetfact tom anatecalergweiabt distdbutiere @nttie etherinandz chairt Jtdnalgr whctipse
r eact antdringntuyips regrtproRalymerizagign in |agRRrdance with thegiesent inventien hriqedes @olymerceaiacklan i on
wi |1 vartpioht deieputioneand dnterGDy Thus ther Riesencq of efivinctieasier agefds i deCeackine MIWE ARG n a
cont i nud§<MPIMBER Yramited 3ot ?'@3@&“‘?@%@“‘?‘%f°bF'b‘??a\’é‘d° frgtians: fe amAvS AL ng
feed to produce a solution of essentially uniform
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conposition everywhere in the reactor. Consequently, the growi ng chains in
a portion of the reaction mxture will have a variety of ages and thus a
single CFSTR is not suitable for theppresessepf this invention. However, it
is well known that 3 or nore stirred tanks in series with all of the
catalyst fed to the first reactor 35 can approxi mate the performance of a
t ubul ar r egbairoiransigiagent dsadghguld beJiptited tartfiose ampugte thakayovigesoratymst pfedusdn aesolgance n
accor dance with the desieedpintits @p tredersy MWD gnd comnssitiondl gispaciiort ip delipvagdthetoity maximum
vessel , pr @meyhpf ghaie ensispeaeniiresantdribe ipgetion agfwraeduldbe aﬁ B‘Q'WFﬁ Chmeleo! pldeagitipat |
sol ve nt ametasdo Manpdiurp.c0%ip) Brayidediha the resyiting:coppymen@roghist iy ipeaeqosdapgegyith theyflasired
charge of (i@i%#siepads MWD Aag CP%?QS"'?’B' gﬁ‘b IEP’ei‘e'" f'l?rab "‘E ﬂ‘eadP?S’ aig rtfﬁ'l‘fgﬁ agent,
?

duce thé Hb‘éﬂ"?’é’d’e 78R °%;
RAERE = oy iy R M L el
Processes %%g? gfrjner molocular gfel tat acceaéﬂlﬁ f:t:talb aci tgpifuh:! urth rmoie%l?thg %@qua b

t ubul ar re&MHFEEE

system t, in aQA%esﬂsu.d ys&a&‘ S
pol yner i Zat il &@% s &qtaa (E:E,al b vl ) s é’r&st be
pr oduces e%&ﬁ;ata v Cradich) st xahre%nﬁﬁlu%spoxy bR Gs e&efﬁeu 88T X1 U &

s essential l o c{,fa.ewa ht Cdisirtltioh " #4B ShiLcrR @RNAISd: bredde y catdiys) ddBfRatR| SUARY the
chai ns ar e 8#sLB ind! olymarzhtion NWHich abe tsltwlnm&nemgsdwmg oMaihg: Nt isSwellt knb¥a€ tHaa e
time forisavhabioh-bhea Clishler Gataéts ubsd B dtBordatd) Wit ke N@edeftintertitgt die Glibjdche tuthe
for a tubuldasctiva@C teadtiond Whith aegahetd ef ederirpore e dompiitop af eheCaafalysty MBiiough the
St ruct ur es réidtiosship Hetweert Bitivie catayatllifetiaat dnd rRatblly sy sydtedn panegposiviod i€ ag &hanmest present, for
structure lanalglyee catalaeld déaciivation 0| hee rdduced dbyr esingt et shotest gesjdeare firsmstd dowestof
t he et hyl enempesiushia thelreacionthatmdl! riddecrcthie dasirdd rhamometbentersionsher al ong the | ength
of a tubdl ar Povmstizationsrin agpridenge wiile the prpsend inyéntieroshpuie bp zendheled B GUhra Barman ¥
reactor, orundes consitipns wificient e iniliaigfrrapegatienaef gseeatially plk ceppalyer ghalgs ?‘ﬁ”‘&"ews'y This
cont r ol | ed ARPARsFomplished by ptligag e prasass Fiorsian)enngiiiqn deppriged bP'B‘Y m t he cosg
of this inventh®df talymants frp pyetorahly, ’fag e e ?@‘:&\ o flgym e&%@@ﬁ?‘ft ge t"SI I
of the cat é?gtgf t%ﬁnswfﬁgp iy In ?*w? {4 e grpmid g stgh%eé't yJas e et &y g

oper ati Oﬁ né w#hm%‘ w@ﬁp -a"rmm oﬂ: échf: emg eréﬁnc ime, egoé
initiated SI g}%ﬁi wﬁ?q ‘%] e Eﬁi me,psu%g S %;%3‘1:%% gt{g;;na%%&\%/t ;fﬁjgaényhst

present i nV lindheCrebift im3 ftgneou in i ecatalyst
reactor, e&b%'mgzze%reﬁs% ﬂhx{ﬁk s8 Yt fla ?h@bu&%@%‘& Belofr 3 HRRiuA nln\& P RDeitvéd H&
cat al yStaoS REELdnRPnum{ dging Pafidddadd ndur@ao'ﬁtsu@ﬂﬁct(E@QQEdn@éhtrmoxtoﬂéa?alﬂéh bdribonhents, tempera-
essenti al | fyrb A ®hdg saEEHAEN, [oRE be 3D towlds 0.1 sdebnd) TROBreBRed MBihinlumh) aging pBhials 8.5
manner and sder whil® B hosd pefefrbd Finfrhudi bgidgOperitd 1si BéeRoral VAROMS INRRIMOMm aging period
essent i al | yeoadi lbe Pighet/MF the Ipedfensd SaratibhaeRktiiminumSiataiet dybem tthdprbfalied @adrbudd isi S
t he pr ef er rasol sscomist A mo®\prdferdtl inaximara isr {00 Beromist THe mMEsHBeersdimaximdmayitdg paied i S0h
t he pr essntsetandsMba pamixihd eoulddiel perisrmgd atl ibwisinpaxétiure suctias 40 1Godribelns. ol drefexradiibéte s
are drawn ttoe gréraikingyespediormedh att 2506 bt below, wifiyA0y C bobetpwibeing mesterefaredy st ens  as
will readily Brefewblyitop ¢atalystaomparmnts rawramixed ingheorrepefidetof thé seleted polpmerization diluent
di scl osur e.or spivept nder revich mixipg sensifignss e g atgmeingemaridieynids ilumbers (fireg)b At least 10,000,
i nventi on, TR Pieteragly At iopH 50)00rapfemest Prpferablyoal feagin'@0.0q0h Impingorpenk pxsields TYRRSY isj
its si npf" Seiedehy  such a process woul d nake use of but a single reactor.
However, as would readily occur to the arti san havi ng the benefit of the
present disclosure, a series of reactors 10 be used with nultiple
nmononer feed to vary intranol ecul ar(}S:RErp as descri bed bel ow.
Structurgs described in the U S. Patent 4, éﬁo 753, obtai ned by adding
addi ti onal nononer(s) during the course of the polynerization, are shown in
curves 1-4 el &-fiufh, flomaﬁéﬁk RenfEP B4 &.s.&mtubesdm&&t(&q Y RIRldS1eRRP I<§/bm a@d PRI
t he cont ourgylgefedsity @bisdyhe chain. The Intra-CD of curve 1 is obtalned by
feeding all ofrhettb.epmeaﬁﬁ&eadhoﬁ hRtulelshéiiddisobe et Githin sk Tifits. Ble téri@rabirddtitheOf
a bat ch greasdctod et showld Ag@MABIy @ Mighteshcugh Itd SrevideRomblete Lapie chain iditidtion arakestdatyof the
addi ng addi dolyowadationtriacticrnThe(iength, of thpd ihe reattioy mixpreogppids AE)ighatbm@erghoe stouid harmgily
t he tube orhe shert enolightte miningzectbepamounitvé nrelesilaigle chizini trassidn andecatalystcdeativatibrowebctibrasl
t hei r | engt h. Tatperatund coatrdTh! the Bacti@umixigre3s complinated somawheti by lthe faab thelt thedrbiyimietzation
The i ntr a- GBaclién ganergles Mrdenubntitioread hpdt. Euckdiretlanisl preferaseindalen caraohly usingeapnechilled
et hyl eness sfeediigetie reagier &bhgosprbrthe heat 9f pelyridiedtien. Wity this echpianep 819i redctm iy apRiRted: o
be om tted qdfanFqllMeane Hhg femperature is allowed to increase during the course of polymerization. As an
alternative to feed prechill, heat can be removed from the reaction mixture, for example, by a heat
exchanger surrounding at least a portion of the reactor or by well-known autorefrigeration techniques in the
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The conposition of the catal yst used to produce al pha-ol efin copolynmers has

a profound effect on 20 copol yner product properties such as conpositional

di spersity and MAD. The catal yst ueR 0 2g%®6b8 Bt practici ng processes in

accordance with the present invention should be such as to yield

essentially one active catal yst species in the reaction m xture. Nbre

speci fi cal#sy of bachseasigrser p F"éﬂ‘%?‘&"a‘b[?‘“‘gf? BIsersSne primary active catal yst

speci es whi dradabaigirenstor proratian jp ypesne ijet "‘8?'?‘”’81‘“ thp eeaply pid Be frgp -50°C to

r eact i on. XHG tiisohplieved that the outlet '81“9%‘?‘“’5 F tp é%ac'@ﬁd'l"’ﬂ”’ PR P2 ’§9*\ﬁ§ 05 T 5%
ght% e °f’ﬂ‘é"‘f"8'¥“éﬁ' ol E‘B‘i“??‘i%‘:"e' Pf?fﬁ’é‘?”g B 48 dodhire £

10% or Te °§°*8’f°°t"!’i‘86 S R w e i § el ko %

ng?uL? |preg E; fﬁg}e tglgv:év?llﬁrfcr e?frgmgj%altﬁ V(? (5 Hgﬁ@l erw igh cen %bl y

h ‘mix t

contributes 5;? it SY8hd gb% Ioglﬁ'ﬁ uh%cﬁelxvlt rﬂh@ sml Qﬁga {orl'.gtem the

bel ow dﬁs S&dr&%ﬁ t&ﬁ‘p%ll S UGRitibAa! o Ra I:o%BMér”iQ A ddhdShit'4hE B :ﬁ’gnvfeﬂnoﬁ

nunber of eapfoleV Ssstrid a1 afabatie REEbEahd ard BB YbApKRSub B 356 D @fettebifRh o 'arﬂ&cﬁ)ﬂ tM§t

accor di g chiaiif @0 edpBFherOThedbdctionmingh MichoasR CniSraidfetoy\tbdud 13+ O BCeadPweigt | | |

of the ar bercéh® capoiyies @Rk BRCALL] £ 68 N infalh@E an Bltidy leMp&atite 3PIE-€Newill thus

Copol ynmer sequided el Wat HasRivbh Pechillsll 3 BEXO-63RC o BOSCORIthe HAIMEE that éxterfaDZddIMgl if)

and G 1elusedt b adbsorb MaChea ol giyriedimtiond thedBed (nb? Tebjperalute tobilddbes iyt edih Ihe dtive

aut hor s t lesripeatmcioystreints desadied iabova otbawise basqLepplfchisay stirred reactor shoul d

have an MAD GBeshasacf dpat zetrlovsly arjde rerdtor—te@paaztate dimitation\ihel preterredCayiinen aopaymer
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cat al yst sy®tdsnA prafepedininmimig 4 sesomeis Sthe nost reafaed dhaxioen Wi 013edohds. pr esent

i nvent isn c dirgferelp Shehfjuitt iswaaf herpolymbrirbios reegiimadiagsrihcogiptbe hiularreagtor el bievader

vanadi um Wwbusnt eondifors, ¢.9. 8 aifielv Heynoids) Anobes | (¥ of iahrieast J8.AYL nech, pPrefetably tah least

provi so t 188000 s reqst erpiprably i leasitf0gakear 1 09 oiiR0W te wevidedbedoyicad radipbeies as

descri bed °hB®{id in e rpacipe Flow Reynpids Numbey isrieined 3¢ conpound/ or gano- al um num pai r

sel ected nust 50 also contain a val ence-bonded hal ogen. In terns of

fornul a8, vanadi um conpounds usef UINR ne wAaeLJxing processes in accordance

with the present invention could be: 55 A

[err] 15 EP 0 299 608 Bl where x = 0-3 and R = a hydrocarbon radical;

A l)‘%‘ IS e i Si
al kyl - sabggﬁﬁg#mi 0 b s&fﬁw & qﬁ%q@ ot BTy T i b
moi ety) [ €17 ] it cdshéd, batkhfhe bhvaors ol u@rse@me&/&a@lam BRIVl AP bE L6k (a8 iohd s a,e,d do not

cause the criteria for a mix-free reactor to be violated, typically in amounts up to 20 mo! %, generally up to
5 mol %, based on the vanadium catalyst, e.g., butyl perchiorocrotonate, benzoyl chioride, and other
activators disclosed in EP-A-0291361 and EP-A-0291549. Other useful catalyst activators include esters of
60 halogenated organic acids, particularly alkyl trichloroacetates, alkyl tribromoacetates, esters of ethylene
glycol monoalkyl (particularly monoethyl) ethers with trichloroacstic acid and alky! perchlorocrotonates, and
acyl halides. Specific examples of these compounds include benzoyl chloride, methyl trichloroacetats, ethyl
trichioroacetate, methyl tribromoacetate, ethyl tribromoacetate, ethylene glycol monoethyl ether trich-
loroacetate, ethylene glycol monosthyl ether tribromoacetate, butyl perchlorocrotonate and methyl perch-

§5 lorocrotonate.
With reference to the accompanying drawings, particularly Fig 1, reference numeral 1 generally refers
to a premixing device for premixing the catalyst components. For purposes of illustration, it is assumed that
a copolymer of ethylene and propylene (EPM) is to be produced using as catalyst components vanadium

.m:g
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is derived froma dicarbonyl conmpound of the forrmula: [err] 20 In
formula (1) above, each R (which can be the sane or different) preferably
r epr esent stetgacileride jandt eshyl @lpminum is¢sgbicttidride. The patyskizatiorois am adiabalici solutigrdpatyoeeriiston
radi cal sUREpPogssusiag hgne Livpnt fon Reth i cathlysh pystsmydnd teueagtion mirtepy| , n- butyl ,

i -butyl, t b e Aremirag.davice ggrearigaseadomperadige gentrolrpaihi? A jyid flaw @"d‘ﬂ@ 39 adng AYise
repr esent s* 8-a [piNentee)qTo Apikng devieei ¢ are 89 hexepe, s@"%’ar"ﬂ@ﬁ‘ﬁm (tetraghloridp eang! Jethyi
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bty STatpe e é’i"r
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devi al lo (o] n
where R ang, o pepn ae s %w&gai&?f 5“"&%’ o) fﬁ 0 ztare
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chai n-t r arfxfena! qopiing MeaRs Myeh a5 Loai0 inpket Héromdg‘aﬁb'sw 2 ROTHADPf the fRseiaRIStpra 2 can
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conpounds acf‘“eé§°'¥'ﬁ%ﬁzﬁ'°f‘ RYyaerization g éap'dfyfq“P’l?BedrﬂE% aj the ‘é’é &h £t the,teprpigal end
reaction i feé‘“f"héh' hings °af‘ t‘i’é %€ PrEPY ey "P‘i’“é:ﬁp"dﬂ F’é"V"’B‘é@Bﬂ ggption
t hese cﬁsnsm'ﬁtg? (4 z ' T pﬁ’d ‘ £ P

of about 1 ,151 ?g,f%l{:%m ; @rﬁ . BPap Pt T AT LB %?% Pafs.

It is &% i A0SRl 2 R TR oAb W
corrpoundS 4@@,.6@%@9 A&S‘du cffa Y515 o0/ iﬁg\sﬁ &ﬁau:qa%sg a'gﬂfa '”be
gel AL 0g, (i e e oo Rl A >sT

di ene. To Rh&MANEnd BluSinfh YIMPARPGENIISs eSbS (QRRES bF U u@sthafmmml Water to form
t et r ahydr ofydoddPoonsbilisk Rsroxidbd Bidl téredRriing th8 thy@ByddE i biRiRNRIASr walek: it desida, be
add to t heotte konvBitibralidastingSasGé0ReNiduRis 3gh becsebd)iedl) @Gued@ dolubidh® BbhtdirfhgtrMAHA acids
skil'Ted i negheicarsy, Hs, HSEGHaEF0,T BrRiBb Gike)oy@etus shidtions budtaifing Ghissral ®adedlyg.ed
pol ymer bw ataugin adfnods, ptdiunoinathixiis asd we tue} ér Monowthastdl are il |l ustrated, by way
of exanpl e, Bijerlsgphratioe the Gquebue tiivly hydrcavigon hases hier jpstadel it & gravityf seﬂElMtfarmMyEBDM
Such agent svlutigne whish \pricerityrgentainsusniventt onreastet rradnomére and [cepplyimar praducy HEPMN)f is eV
and EPDM pihgeahceenduit 18 deophe) o initing ténkd%y & courgeetdnk Werould besa stpasd seriee oktenkertiol lnbd y
si ngl e act¢ivie fedgreyab coruit @P dor mixing danly 49, whersin dhpsremajeied fopctiort Biiutpalp beatag uprpuethe
present 44 nh& S 'B’Ha'“'%&f&?“l"iaéhd E)’F“E‘H%l[“ﬁ“"t"reé?r?é‘f ’é”P° ﬁldéeft‘%e‘bthwyﬁ'éﬂm%‘éz‘t he
pol ymer rm‘f1 °Ty o Fﬁ (RSB Wi geSuRl P°"v68{J ve any
di stri but i SEYSCE 1 tank'eg 4 rP&"“““c‘h?ff"ﬂ W f&%&bﬁ%ff’ B PR R L
react or p0| y%ﬁ h a opo %re%é (; \?@1 ra i se reser&ﬁ slter;\rﬁe stlhed wi rs% s%gn
pol yror 1ol sy ai} GhPh a&e@u@ IS oo berb LGS o
chain tran mge&g&qaqebrqu ,ﬁﬁﬁf on mxture s minim Ze
om tted alt ogghidyGhus an&Mnga dsﬁé‘hll& reE&orQ%?@ﬁ %'wnﬁ%aﬁp becfM th tHQRRAhE man
react i ons, yahiBnsAdHR 18 madd wilkdh the sdo StedaRBnBriioR. B} BkakbiBtRd SlicemBR Bhd Hﬁﬁﬁy
shoul d be i ivifpRdieddsifek) Afie cmetume%pwaate 5N BBy PORMHYAIBH aftf 06 Wercedtiations of
accor daBg ereddtdnty dalbe ehA6d 1o &0k thé BidlSe aplidatg@ar ds MAD and conposi ti onal
di spersity. By prasticdhglpraessdek i Radordalid with e igtes Wvbriibn, @fphSHiéin Ropdlyaiessf avingig|nt
present i nnarbe MWERCENibe mand ky diteet polyotbdkativg. Athodgh ghrrowav\ID 2ogalyinkisdhn 186 made using
transi ti onotheet kmbwn dectniques,asweitliagnyy grdionatiqar ov meaheni¢ah abgradation; aisisd ttechgques are
copol yrrer Egn gidhnect fojbe iinpraciical do the xtent\nf bdingt yneuitdisle for eainmercial-scale operation. As regards
PM and EPDM made in accordance with the present invention, the products have good shear stability and
(with specific intramolecular CD) exceflent low temperature properties which make them especially suitable
for lube oil applications.

18



5 limts as regards MAD and conpositional dispersity. Even in the absence
of added chain transfer agent, chain transfer reactions can occur because
propyl ene and the organo-al um nurgrc@agd eédgyst can al so act as chain transfer
agents. In general, anpng the organo-al um num conpounds that in conbination
wi th the vanadi um conpound yield just one active species, the

or gano- al urfi kbrisrine rpp camepstiibrain aghardasce ith he gesent inveol mrlsm eaer| amountedf ght
at acceppPaepyieek dubrieatines ol e ol af yubdeatied viscawity othish epntains ant ifastivp pracunt of issesitn/ v
ratio 10m°‘i’ifé9§b%l'|‘9%?°l"@t’t‘°’(9ﬁthfH‘ée"‘ﬁ‘ﬂ‘l ecul ar wei t of copol ymer product, that
A1/ N shoul & feﬁts‘?éﬁf“% elKe R/@g'eﬂe%@pﬂ'yfgﬂégfm ’%E’f?f’a?“evvé?f F?E’ aéi?’é% elfylene

apFITELe ey veo'vref OppOnER b apte e ) Rést b
ZEF‘jEE?. X}ﬁ%“ 3§§ I %@‘1@ awe"r% i ?,eﬁ E‘ﬁ l‘,}i e taver:f

Pt er - CD"‘én'e’F"f‘,’;"g t ;%b é:aﬁ ejgi&""&#‘ﬁtz“é%%/ pre ﬁre&?‘@‘fax.mgm? %%sec Ak 32%‘2 of

the pqlypgk ey Q6 oGilBaA ;op egr st ai ns.

known 't do Mﬁﬁ\é b brﬁﬂ vel &% atlngt élsua%%casﬁy %&an%?d@&@ oW t h
the pr es @tosity W&dMHotsOR a%ﬁhtss WRCbroddR RHE 0.08CRCAT Widkh.I 98 prpibrisQfiingthé Bkt
depend t pysaiy wiklaB Homb\ARN adcbrBing RO Sdtrd BMhdilibrichifg 6Rbaabsistk and¥hé BRIIBO prbtRe

rel at i onphiwBick &eVIBRIBan® &l th\66rv€ &1 & ivént casé. fvliteh e EXTUEIRARG Yo fob MiS$eL BR gasoline
CONpPOSk t bigiheictankvase IKuIONE, b pPiyee &bicentfatidns al)hoGialewithhathedabigdtof 0.6l &aI5l0 wigtdf ONn
can be r edug® dobyositia Wicht die arsduats tefidtiver 10 Prosliies eiecobityBodiination entes V1 impropeteat ur e
I n the r&gddaty suck adtynaric ladgives] are soltl lae oitl edditive donnentratae whetalm the ragditya ds pré®nt in

Pol yrer i zratunsms about 2dac 50 et esfaratiyhatiolteb {or 25sdv%t basquvamthe okl erhaul of higdrocarbon
conduct eahinera! glidibenhfonthe additivey THe peltears of dhidintenton sredyfidaliycisedhin lubgcating eils hesed

pr opagat Pbf hydrocagor minerdl lof) heying 2cigsesity rpb poash et Senistelas (ARTMOR4S) at 109I°'S, Rin be
acconpl i Yhesgtingypil ppsepipois semarised of @ gridys oka Rygrocabrn repsiRi P P 191aost90RY %hal ow.
The cat aFW’P"fc' grrisefine otl such 2s e3ere piedikasic poidy %%’éﬂle" ?SF?é& def"é?d fio@pqnabpsic Gc'f'%r m
act | ve ca? %Xg 4 i'%? 36‘? a"f‘ﬁ@s F'éélé? grnside "Ef' %‘ chal n | nitiati

| m Ien I in v nu ig
Cat aI )fgt t{f vrsile ecr norma

ﬁs ln
orer'= ik ié’" i aazrgzss ﬁsmjga *‘3%% % iﬁgﬁz o

limts it fowIitpr Jef‘s' hﬂ:%rk i %ﬁ San&"{h

not havehi{e ‘?Wet er@:ﬁ&hndﬂfd We pol él ehii 'oﬁmr téﬁ ﬂoﬂfal)(én?I Sedfimiddioméate et ity
of actsh VgroGsi %M&i S E L L5y oldin! d3pdciafly phiddbilteryf haWRQS hifhbel ABRGS Molbtifdk Neight

i ni tiati eNabold B0t 5000. DN WM koA disbdiein® Ghdldd ks AT sokiblE peIdIeleysSHs Hy@B6akRR

W | | decea@eedVsdcbint i silydadd, bl3atollibeduegy! B@bciﬁh%hy‘ﬂﬁdekﬁﬂtthéai SONDR JXBGIINFLENRY
limt. | tactofe B@LdliGY @ishetshits d@iVed frdde hytrdtadbHTsubELtIE fuedini® ehhydhielp and dirsgbstiiited uC h
factors asinc Gitol@i rAsbi sfulods disdesshnts tareClomgp claindliphatit @ppesadonst havieg anpblyainie Ng
equi prenetachesiuticeclie thastd ew Nenih lcopdanertion proldectyp fophet by dtomdensinglishoatg a maplar
peri od i groporfionsut dang cthaimhydresarbbre subsiiiutechpheha mite dbavi iterdmrandgis rof) fqresidepytei and 1
second. vl @5 toemerescdf ivpivalkrighapphyawing.othersinihedongechain byldencarbdnds a pelemes od Grteed
vanadi umCor @n&z é?l %Wﬁ%ﬂﬂeﬁh{'ﬁlfmvg‘%w hntmer gyasoe Mmoleemarayeiolh pfrfrere abpg700

seconds. t°A” 't picatty QantiRAbPY 05308 %68 ﬁfﬁ‘ess'ﬂ'fée’ﬂ‘ﬁ‘%t preferred

maxi mith % E?}gg&adgtyﬁ‘; §”" °S F?? Iaﬁl—? "l?b'ﬂﬂ Ef‘ek%émﬁré GRS d

| t I Vi Oll+ 7]

ggwperergfn,éf e‘%{otrpth nafeis%ulfgfﬁzoaa%zlc]s%?dicts\ahcy tta SI,DEJ ‘a" atﬁ ; (gesg% lﬁ‘i‘ﬁ :gga%d
refer abI rf:f‘] { h

€. 9. fdré&’newg% Py ntsLof r&ﬁ% th Rure of
pref er abloVersdsed @ atiBRd nddfr& cQE@R lsiruided lbRdhat, obiihe® b C: to €12

| npi nge gyl pheH I3 ® dé;egaydm?[,sem 40 defined as [err] 46 Wnere Nis fluid

f1 ow vel ocithy apicwdas additived usefal dré tho BR-sdlubRezirdi dryBlokby(0@idphosphdtd hdvinglladotdl @nNai t y
(9. /[ edor Jigasteincirtor moins,i prefdratiy alkyl growms SF CiCH, poalieg) grodief ¥ emgeadbrugitems typichlg
react i on usadxit enantslpbs-G% oy eighte kept within certain limts. The tenperature
at the so @thacuitablei sohwehntiong hvisodsily indexnisptoyerd @r Misephityemelifighs, tre tir defindwlymers
conpl et e,sughagsi atheg Btvlensiprdpylengt ¢opelyraars {ags thse disclesd irhibe pudr \artens i disaisseshabove),
react i on.poiypusnp.diygiogenaipd polyreers pidsqresae pi Ritadiens angr copelyseantiandaiprpplyrogis of styrene

t enper 3t WY@ SORISER andi briadiens. privrarh et allyhatigres & alkvhmathacylatese cepetyBas abfalky!
undesi rab‘f*’@‘aﬁ’h'atlaﬁ W‘Pa’ﬁ%’?‘érpyﬁﬂlﬂm@a’?hl“ th'G’é'a??ﬂ'ﬁV'\/é{‘ﬂhﬁﬁﬁy'ﬁ‘%aWﬁ'%ﬁ@d PPé'ﬁ‘B'@r%ft ure
cont r ol % W’ 3'2"(%?‘%"°f“§' %Y‘r? Féa'wgtﬂ?em‘fatwfetfw@e‘r repted: Wilbt

t he poly P'?° a?f |"‘8rf‘ B PRI AFeAT RS "%ma?{weﬁ BSHERCRL Y sippfiols and
problemis, preferably, taken care of by using prechilled 55 feed to the
reactor to absorb the heat of polyneri2®ation. Wth this technique, the
reactor is operated adiabatically and the tenperature is allowed to

i ncrease during the course of polynerization. As an alternative to feed
prechill, heat can be renoved fromthe reaction mxture, for exanple, by a

sel ect gd AR %ﬁafz% gﬁﬁﬁgﬁ:; i M% aaé% harv'g‘d bQSIH&XJs pso B IS,



exchanger surrounding at |east a portion of the reactor or by well-known
autorefrigeration techniques in the 17 EP 0 299 608 Bl case of batch
reactors or nmultiple stirred react ®P0 299 eéd8B1es. |f adi abatic reactor
operation is used, the inlet tenperature of the reactor feed could be from
[err] to [err] It is believed that the outlet tenperature of the reaction
m xt ure coﬂF'EPsthﬁd@eﬁFMiag’%ms orafted vith &bt @idrordana. wyify!curtidies oriatep aiftaliiur e

is 70 * C. Polghdnapaer P drﬁé)ﬁf?"ﬁlﬁ??’?%e sl hypropenates Styzppe-Byiedieng frolymens diurier or
cool i ng, st H‘Z%F*“‘" ”5," Wét"ke TB“P aipgived asyaayiediio pgvids dhe yiscosity sanoey
it has beef '” ° %Fnﬁ'éh Q‘PHVIf%’mé’a*E’Bﬁ?%ﬂf'“eEF?"EcPﬁB ?l'%é'f““'arfﬁe a
sol vent i ‘Zﬁié‘? "°' i g Ol A0S o oSl b
reaction nlu%( F\ é;lfunze ar?;@l é %ik }rﬂztnuézn LN usuatllFF.I gr(%{nc qul WI%(EO 3 wel ht
vei ght per )« al ‘%en ts a} BQ IR:( E

per We'ght i Brobd 9 £0. 1ROV Faidiht 9§M{%ub u
woul d be, vigh L.tovys rsngfﬁf. aw?\gt:%: Ol oegmya%e‘i %ﬁé Jﬁe&aé's b

terrper at urgnhg@;a I trons I ng COpO ynmer I n accor dance with e present

i nvention. F%t»f@&ﬁaggr&‘@ ar@ 5!‘9 thd! aﬂiu@@ﬁg Sificohe pélrids BraSbnB R é?:\&:ht@tof 0.001 to 1

t enper at ur Reight pbréénk. [PodH Rin %Hsﬁﬂts aAdl luBo bIERM imPraveld Xb WEA JoRENdIRiMaridEint® ¥ from
copol ymer. 0.0Ne 1®RetdeOmoidl tybicte ik | 0.011 1B CIr @E86.Siot Modteripeé odil UdaSestdiksadd Qutricalidg C
f or eachs waswgity. [astraiatof @AY GoyiBdpredsants antl %obs dil etlow |impivbve?d whi¢hesirs JnormBlly used in
mai nt ai N albrzatngell coapstivet ae @olgherd and tapolydersiiol h-alii sttraetytater and an-ditegye abrildiast
has been peawolnérk efl di-oralkyd rivrharate [and tvingl acetetea mipka-gldiiat copolirears adikyleed | naphghalegesi s
used -t 0 abswelpmers eor heravlymdrs o | alpheplpfing t dnd rstyreriecandioe @lkiirstyeane.t tyrprer dieliort emaleial| d
be hi gher egrplimerpandibeliee. t enperat ure constraints descri bed above ot herwi se
bei ng appl i cdpreed hB@E‘a'D%@"‘M"QHQ!@F have theyngicaias mesning®t or t enper at ure

limtati ons Thigkening efficience (-Brds fefined %?(}E?dﬂ?r?é?he CORR PR Pf %R?'Vé?f’b‘{tﬂ’ﬁ?e

outlet is scWf'°"/ YOGt C:egi"iaxta pa"eur 4 F‘é‘ﬁ'@rar%ﬂ’dl‘?ﬁﬁ(l’?ﬂfﬁﬁ'ﬁ’
gzesszs ;1 %‘.%g L aﬁa* (gf» % % ?PV"&‘ ﬁ 5@‘;@'@
concent rat h‘: t ‘"scgjé W jt} samrf/? b PRSIy u" gji ne of
at |ea Ife j ffl l e pr ﬁ\OEG? ?o {hﬁ %35 rpo%ér% Qhe

react or shg,g, A,apgg, P gh enou t'o provide good m Xing

reactants inbRenped iual p@bﬁ,e&afltmuﬁ@é%n@walom sregenx.hmt.dn@ret&auéea @Ianumber of
directi gp. s ghited@di al mxing is beneficial not only to both the Intra- and
Inter -CD of MAveMR MRt TeEcomBR,NSsing W tednRibe tissciBel linThEAM-B5820 afdadires viscosity in

t enper at ur esn@ioRd lafdidd stkbes i Padchie. NRRATas@eRetimidat-2byc.t he pol yneri zati on

reacti on. RadiCsl(Cdle Craskirgt Sihdater), asihgeditechnigte i ASTIA-DRE0204 higiushbar piscosBorgeasiitément
pol ymer s winl dentipeisest. This tit Barelaien bhaubricdtieralsaesistaptah toldibiineistatihg.on  of t he
copol ynes si fow poink ARV PA% measuted dndegmbecantigrddast er in the high tenperature
regi ons resulTP eugief MM Beserminad iy ABTM Dr§h4t Thisis eFiqatialiy the same agithd ASTAM MEMingted

t hat achi e¢oM®@rcepta sipveepalingisyais LsadsThesyel it fefined ip SAR Perse Ne- B5@448K. (Pnﬂgmegﬁm

Vi scous soP‘Lﬁ‘l ons. This probl em can be overcone to sone extent throug

use of radwall Poreent; crygta mwo%vn EQ?"‘%’{PGIPV%"%?%PT f?c'}?iqk‘é*r as % in q Wﬁ%ﬁt’ Jdchd

by the K&nr¢ mplesar; deurte r‘fs's"o 17é °‘r°§3§ i yropd Bfunetos ofthe
reaction m§ i‘d’j{ mir?e%lts é?n{:a I‘!T er;g "ik'on reﬁeg[‘j ee sh) dplme'& ba B?PN%Q g;d‘ioﬂ'zdf

bel i eved

mnimumis gn is Welt @ J@%o heold ﬁair@é %‘11 MML& v ith §&RAG chibiydis become
bel i evedgt Q@ﬁcr&ﬁ@mgﬁﬁhg‘f}%& agnqugg-l Hde AhcyeioBilisS R PoNMS: Schndd, G{Qra&ﬁ/

naxi mim i s rhlke SLHEBET 1f o eof rm%e RERSE Py BT STBISEARD IedHiSTESHaWAI S - finDdegree of
Pref er abl y crybtihhitf,| thd ebﬁémw Hustl NS Ash YHAEHdriTA Lok 88 ch@RGHLIPR HGASS elnlpbRUE s kdhe
tubul ar repedsible 181 rhdasldé indBsbRdentiy 8 LdrRBlini§ OB b tsb@htht ofa @hain ¥hendit s EAhected to
Reynol ds Nuédesetaifrisfortions. Rmust ®a skerrd@thBQRb crystinity[Sds @bm MeyhightetiyRReportloRs. 000,
and nostsopr efshealtapiligtindee 3531 heH3ureH the (meecBanical 1stddili} 0 poiPmar® Qiséd08d) V.. trfprivevih de
t he desi r edrani@aledlibripanisi sogjeaddd tb lhigh Birain eltes.IThé biesel ialotjentor tdst Was ddey (CHOAS 1P er
I s def i ned eguivaeatrte DINF18822 i fio Mptermine fSSLIthe pblymey unddr dest i \isfadvet e jujtatilh base oil (for

i nsi de t ubé&xafipigne savenispxiracted 15Qpayiralyto @ eelgtive yiscosity fof 2itoB aldAQT €.yThe 8il aljtipreis tiei
and [err] cculsiedtough scdinsp!tf 'g’]lféi% dor 2 tpipl of dhity, Ragsesc EheaS) it calgulated fem the initial
the sel &t éeov‘ah'amﬂyﬁf'eoafw k {ne fipal Kingyaatic igaesityVi). 3pphjthe, Basp stceatvrw ae&ﬁb@)

the criteria'903H{Veyiiyryol 4 (eforance;sample (sgeqyited bydhe i etho ?ESSFF ajityate, {hp) up
to 20 nol (yngi ﬁ%r ;gonpy S- l etguard Water Tolerance Test, as defined i SAE Pape No. 870845. The test

ml of a formulated oil at room temperature through the 5 micron pore size
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5 nmol % based on the vanadium catal yst, e.g., butyl perchlorocrotonate,
benzoyl chloride, and other activators disclosed in EP-A-0291361 and

EP- A-0291549. O her useful cat al \eptg sgdtdggagior s i ncl ude esters of 50

hal ogenat ed organi c acids, particularly alkyl trichloroacetates, alkyl

tri bronoacetates, esters of ethylene glycol nonoal kyl (particularly

nonoet hyadomptivediter. fassing parfortanesr ie alaitadovith diowl ratas @f atlidegt 4 pimic landowithca modmeant es,
and acy| fltaaveighbeain $@@mof i c_exanpl es of these conpounds include benzoyl
chlori de, frefhiplloving; exsmrissode emd;%@w ¥alugy ere dpiatlinge b GECAAES usieg tojdl scattered

tri br onolgbbinigpsly inod B righloroBerEens At dB%1Ge emaloy] sﬁém ROV rasrYering yhotemeer
trich-S | fPP‘c‘J%Fc'@F%ﬂ“@ tn feéﬁé‘ (dgéﬁﬂ 10A{ess{ - eYAEF Werp [dBledtiNgd demaneeiutigt v |

per chl or %’B‘E"?FH ({3 ?Lt'???d "5§‘° spyieaton. d'ﬂ‘ﬁtpéec'sw t'ﬂs Eé’f lope. fRntent

g @ﬂf S e b

gener al l i xaneis ac is u'e solven Y by & 1o da i wo. the

compogen zgf'jaﬁ%na. i 9 5 Qéééé uﬁgﬁﬂfm e 6 a5 tg%% Pl ?Qﬁﬁri%f of
c u i Intra~ C ition

vanadi ungd g:ghest ne r| tn% ErQICf Rgﬂtﬁgnhaingan@trﬁ% er?ethé’ﬂh&%(]ch fractions.

sesqui Chh@Ltsles al evanaba'm'tﬁeasd,&a.cl SolydrAHAR A Iife: roS @Yty LrktidD aRP tné MRkts 2RL 1 ON
process phhimdzaioh@fve® Rlneepbeifcitionbot h the catal yst system and the reaction
m xtupe. The prem Xxing device conprises a tenperature control bath 2, a

fluid fl examraedurior GoMPMRISTNX Ng device 4 (e.g., a nmixing tee). To m xing
device 4 are Ted nhexane solvent, vanadiumtetrachl oride and ethyl 5

al um num s ésitjisiegdnipler & d@iot hirathytphe-pregytbne ospdiymbis obditferitg athylend contént are ptepated v .
Upon bei ing enxemtionaincaniinupyscflogrestirrerc tadk reatier. Messellpblymers @eet bigas of priox tad rviscasiy
causede t vodiffiepdpchiotoly. nThessnepniet asJefergpdsi dateal($anplen of hepolyermimRues tdiahddr4tarbe,
for a tisepsmeininly aveibisn CGaiglvply Bensmerstang seivant yere fedite o\psqaliangecton gt rates shpwn in

t enper at e accompanying (TRRle |- Aleyaae #ps Pusifigraprir toTuge by BRTSIEE QYA mejecyiziesiones: (Inipy et
to give ?‘H@ "tlé‘g?"’r Z‘} 4@a‘(’§1§%‘?‘s)§ﬁ‘l’ BifiGe 9n! (Y"e %’P%?t(iﬂ' é)aY'ﬂmbgﬁH't?P'tD"G PAr40p gRy40

out | et ofey" QI%"“P A a§ﬁ°l-'ﬁfz one aad pf°ﬁé‘°"t? 1] yst
sol ut FdnP¥FY v%’ert P@ 3t

OlpCular sieve atmen as a v g}?{:‘ Irmv 8)( yg?p P Eq’rat e
m xi ng V‘fxﬂf& ﬁ%ﬂ Qn%o? ng%ﬂ)( 9‘\* ?y me%ﬁ]’aﬁgexhﬁ o rlez1 :re

fed thr ? d by Ailst

nmechani cg f&gdxﬁfnpsrgtﬁt’e énﬁerumur?ﬁefhe %a FB&E\&@&W‘ .tﬂ”tﬁ%' {364 ta@s%rb{,r?

reasons, génbdtediny M ﬁzzahz%ndﬁr ehe rréa‘é‘ r ostlof PREFured wadldonkBied’ & 418 P‘J' tb %E vy LO
t he i nl edissdfutidn@ thb Alondkwerd\dnti R lifliPiled Ala&Sr. hi gh enough to acconplish the
desired | eatalysifsoufitini Wi tpPepdiad B XiisBduing 1378s X I0R nthm%mﬁ@ln\feﬂnémmmss may
be cool eébnsifted 619810 §ALEGROH AT 17 6 TEheRank OThPsetidiutiths e f6das the eshcbef chidsehgalimt ur e
at the r EabiEiarFor hbedse off cHilsBpremiging the fwolsdiuiichs P6re pietheed wict b farnd escommBipasrao f eed
poi nt g5 183 Intavhersactarddi ti onal nononers (e.g., ethylene and propyl ene as
shown) and/Copohimex apsedenghedlhy comettingwithndiiute @auebar HCI ahd repsvbled be steal distikibodf t hat
t he r eacthedilugatrvith millrirying o dhe pidudy tolremeveresidual (velatiips, Th palgrers werh stabitized withe-hit e

f eed poi Wt & Yoagesi 108, p hisdevechpiveen! antizonidand (Ge Gejg): Ahecioduetisa preparedavdsyanalyzpd for
desired W%ﬁ%s%r’?‘*ﬂa’nﬁ'%t YptrPurasing 319 teRhRiayes é"sﬂéPﬂS'e'F the gpesifiggtion Fasults

%’n

desiréfi P fE‘Ta ?d rnal cool i n ne ns such as a cooI j acket surrounding
at | east %\% %ﬁe ? %"é';féas 'ﬁa% 'e @y i Q;? %P’ty ,&F’f gfbout the

pol yner i ese resu in Cco tm u FS e)él t of
(orar 1 g 18 L@{rﬁ oy mcem,a.o b oo
by thesi B, re%@iéﬁ& (ﬂ@ty&t Snik ckgﬁx’e

t he reactqaiordExdefthéhs? Vﬁn?gnbg ot b%e%a@ &J dlﬁ'tje %th}stg styl\@ fobi uce% ovver
al kanol , pelymeréIst@miasr stGdtde.(€. 9., aqueous HA ) as quench I qui gener al

usi ng fron11 to 30 nol es of quench liquid per nole of total V and Al in the
reaction mxture. Wth reference to Fig 2 which schematically illustrates a
process for m xi ng copolyner with |lube oil, quenched pol ynmerization product
fromreactor 12 is fed through conduit 16 to deashing section 17 wherein 30
catal yst residues are renoved fromthe reaction m xture in a known manner
(known as deashi ng). The vanadi um and al um num conpound resi dues can be
removed by reacting themw th water to form hydrocarbon-insol ubl e

hydr o¥fdes and then extracting the hydroxides into dilute acid or water. If
desired, other conventional deashing aqueous |iquids can be used, e.g.,
aqueous sol utions containing mneral acids
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(e.g., Ha, HBr, [err] and the like), aqueous sol utions containing

m neral bases (e.g., 35 caustic anmmoni a, sodi um nethoxide and the |ike) or
m xtures thereof. After separatingpdgowspgeus and hydrocarbon phases, for
instance in a gravity settler, the polynmer solution, which primarily

cont ai ns solvent, unreacted nononers and copol yner product (EPM is fed

t hr ough conduathe Ex@nnles. Tsadowi” iehnsrethy| aupinuardesqu@hlonde.) cour se, tank 19 coul d be
a staged series of tanks. Hot lube oil is fed through conduit 20 to m xing
tank 19, wherein the remaining reaction mxture is heated up such 40 that
the remainin exane and unreacted nononers are vaporized and renoved

t hr ougt? recyglwe conduit 21 through which they flow back for reuse in

prem xi ng deyi¢e follow ng suitable purification to renpve any catal yst

poi sons. Thegapgol yner prodect o Being hydrocar borf sl ukd e, is now present

in the lube @il Tand @ s rendwed fbem kank 19 s a.topdl Wrergin-§ 1 sel ution.
Al ternagfively, the copolynmer solution fromthe gravity settler can be steam
distilled w Lh subsequent 45 extrusion drying of the polynmer and then m xed
with a hydrogajbon mneral oil diluent to produce an oil additive
concentrate Bl ube oil additive. Havi ng thus described the above
illustrativeoreactor system itswll readily occur to the artisan that many
vari atipns c@rfBe nmage wi thi®f 812 Sscape bf t8e preséht } nyentin. For

exanmpl e, the’ff cenght and® Rufrbef ~bf hulftipl® feed N tes, 2he ¢hoi ce of
tenperature profile during polynerization and the concentrations of 50
reactants caf be varied to suit the end-use application. By practicing
processes i ngagcordance with the present invention, alpha-olefin copolyners
havi ng 2¢ery Tdfrow MAD can be gade by direct polynerization. Although
narrow MAD< Brohynmers can bg gfde using.ot heg kngwn f eghni ques, such as by
fracti onat |% T mechani cg ~de@r@gtlat iSpn,; the@e terhny ques s@re gpnsidered to
be i npract im al to the extent of being unsuitable for conmercial-scale
operation. s
i nvent i®n, © Pe|products have good shear stability and (with specific

i ntranol ecul Bmt CD) excel lent | ow tenperature properties which nmake them
especial ly sgi-table for |ube ol applications. 19 EP 0 299 608 Bl A

| ubricating gigigconpgsiti gﬁiqg\gqqur danee wigh tﬁfe pr esent i nvention
conprisgs a or ampunt mbasestock | wbri cating oid (ulié oi f) ofe

| ubricating viscosity which contains an effective anount of viscosity

nmodi fi er being a copolyner of the inwntion. In current practice,

et hyl ene- propyl ene copol yner is nost 'Eor eferred. The preferred §verage

ethyl ene 5 content of the copolymer, on a weight basis, for usg as a | ube
oi | addistive is about from35%to 75% For |ube oil additive applications,
it is believed that the copolyner coi dgavesa. wei ght-average 8pl ecul-ag

wei ght as | ow as 5, @0.9 Ehe pr@ferred nithi nugnys 15, 000 wi§ h 58 000_Bei ng
the nost preferred fnifgn®® 1L™T sy beld eeg tH@ the nmaxi minwePght *8ver age
mol ecul ar wei ght could H& 25 bty As H0o& B0aS *The prefer r edi*smanki Trung s

300, 000° with 280, 00® Ri.ng t6& Fust Dr & §rr&& naxi mum Thege L%t ;are 10
control l ed by t# caht elnFor & § kel &€ rBduitenments @ ,shéap 5
stability. CopokLymers of StBiSssimvdntion Y&y §& empl qyed i n, Kubrdi Zatttgp oil's
as viscosity infex iQprdel & 9 iSscEsi S nory i &t g4 N gt s fvar ya
broadly, from 0. & t® 493k L& STHeNprpp@ Ti of S ai i t{re“ggst griesup Ep i l |
vary somewhat a@®rdgngdtlo the natur¢ of FhelI% gdgil@ @ B bEsestidk and
the specific purpose for which the lubricant is to serve in a given case.
When used as lubricating oils for diesel or gasoline 15 engi ne crankcase

| ubricants, tHeeCRBTRYUIBIlyntBdSeprbiandd] wiEns thad Gesl0 Foraher Wisedridtricrprépattios, P GidsaingD. 1
t o 15. Osowt(P85@in df leechtcopahimet DNMOO Biné bics1 50NN (MidiCantidont) basestock nevekat oit ¢ontgining 0.8 Wo%i de
Vi scosi ty aradiofnimeiai iobe ainpbiuo teprédssantrpiuraaraereing! .acelatq | Ragfidwy 449U Exxop Chamiet Ca.) to
addi ti ves reake SABIQW-48 oilsi Theardslilting Wbe cibcrrpasiticas agre tee tesied to drtermidel CCS viecosities
present i rata?fo@hens! NV vdsosities fat t25 ° QOThatdta therebf elvtaitedyaresdymmeariZed inoTapls 1Beléwbas ed
on the total anpbunt of hydrocarbon mneral oil diluent for the additive.
The pol §fners of this invention are typically used in lubricating oils based
20 on a hydrocarbon mneral oil having a viscosity of about 2-40

centi stokes (ASTM D-445) at [err] but

regards 55 EPM and EPDM nmade in accordance with the present

e

e

@by
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| ubricating oil basestocks conprised of a m xture of a hydrocarbon m neral
oil and up to about 50 wt% of a synthetic lubricating oil such as esters of
di basi ¢ acids and conpl ex est ers ggdy 200ed8B10m nonobasi ¢ aci ds, pol ygl ycol s,
di basi c acids and al cohols are al so considered suitable. Finished

| ubricating oils containing the ethylene-al pha-ol efin polynmers of the
present invention wll 25 typical contain a &gunber of other conventi onal
additives in amounts required to gtoujde hhei rqnorgal attendant functions
and these include ashl ess dispersaht®, netal d? ovéerbased netal detergent
addi tives, zinc dihydrocarbyl dithiophospflate (or other) anti-wear

addi ties, other viscosity nodifiers, anti-oxidants, pour depressants, |ube
oil flow inprovers, rust inhibitopk, fuel econony or friction reducing
additives and the |ike. The ashl ess dispersants include the pol yal kenyl or
bor at ed pol yal kenyl succi ni m des ere the al kenyl 30 group if derived from
a [err] olefin, especially polyisgputgenyl havtpg awnunber average nol ecul ar
wei ght of about 700 to 5,000. Oh | gnowquis ersants include the oi
sol ubl e pol yol esters of hydrocarbgn substsgtuted succinic anhydride, e.g.,
pol yi sobut enyl succi nic anhydri desdand the oi|l sol ubl e oxazoline and | actone
oxazol i ne di spersants derived from hydrocarbon substituted succinic
anhydrd de and di-substituted am al cohols. Al so useful as dispersants are
| ong chain aliphatic hydrocarbons9having a polyanmine 35 attached directly
thereto and Manni ch condensati on products formed by condensi ng about a
mol ar proportion of |ong chain hygrogarbon sulstityted phenol w th about 1
to 2-5 noles of formal dehyde and gboydt 0.5 to 2 molies of pol yal kyl ene

pol yaAt ne, wherein the |ong,chai mihy§irocagbonq s appolyner of a [err] to
[err] (e.g., [err] to [err]~monoollefin ang the pol yner has a number average
nmol ecul ar wei ght of from abgut 708 to 5,000. Lubricating oils typically
contain about 0.5 to 8 wt.%jof ashl ess dispersant. 40 The et al
detergent additives suitabled in the gil are k@pmn in the art and include
one of° nore nenbers sel ect ed fromjt hg gr Qup cgpsisging of overbased

oi | -sol ubl e cal ci um nmagnesi um bari ume phenat es;« sul furi zed phenates,

sul fonates, and salicyl ates, espe iagly the sél fondtes of [err] al kyl
substituted benzene or toluene sulfonic acids which have a total base
nunber, of 80 to 300. These overbased materials nmay be used as the sole
netal detergent additive or in imatian W th th8 sane additives in the
neutral 45 formbut the overal | Onidt af def%rgeﬁt adgdi ti ve conbi nati on shoul d
have a basicity as represented by the foregoing total base numnber.
Preferably they are present in anmounts of fromO0.5 to 8 wt.%wth a m xture
of ovesbased nmagnesi um sul furi zedgphgnat s andgneutgal cal ci um sul furi zed
phenate, obtained fromJ[err] to 2 @l kylg phepol s Qheing especially useful.
The anti-wear additives useful are the oil-soluble zinc

di hydr ocar byi di t hi ophosphate having a total of at so |east 5 carbon atons,
preferably al kyl groups of [err], dr al karyl groups of 7 to 19 carbon atons,
typicafly used in amounts of 0.% @%by weight. Cther suitable conventional
viscosity index inprovers, or viggosjty quiprrs,mare the ol efin polyners
such as ot her ethylene-propyleng opolymers (e@.g.,«those disclosed in the
prior art as discussed above), ybut ene, hydrogenated pol yners of

i soprepe or butadi ene and copolymers and terpol ynmers of styrene 55 with

i soprene and/ or butadi ene, polyneris of al kyl acryl ates or al kyl

met hacryl ates, copolynmers of al kyl{ nethacrylates with N-vinyl pyrrolidone

or di net hyl am noal kyl rnet hacryl at#, fpost-grafted pel yners of

et hyl ene- propyl ene with an activeg omerk sucl as Ll ei ¢ anhydri de which
may beefurther reacted with al cohgll or an al kyl ene pol yam ne,
styrene-mal ei ¢ anhydri de pol ynmers {post-reacted with al cohols and 20 EP O

299 608 Bl am nes, ethyl ene-propyl ene copolyners grafted with N vinyl

pyrrolidone, 2-vinyl pyridine or other suitable polar nononer, or

hydr ogenat el thet ghoemn tables OYiF"elae defined firy 4P B 12682 dneansyhe irerdyimeedeEliedpd sYargr s

func- i geseiestie despprsp insthe IFCH deshmalin® it fraposiie) tor determing ECS viseosly: Abieisysargerss

r equi red“’tbl?Pf yrvbgl‘:é%;{’ﬁhg%v%@%osiqt? blglan e de@%&&%ﬁ&r& éherjfgior}i S‘\r/l(?'g?ﬁ’?lf?lr} 0

accordance ’ K1 é A u @ (l') W)

linitati QS c"fSF?s%‘eFﬁw‘E‘@A%%P 602t - ?’%’&e’%i‘“ sh%ga %‘8 @ g%éff‘?"?)"r?‘aby igh

i nhibitors are hindered phenols, such as 2,6-ditertiary-butyl-paracresol,
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am nes, sulfurized phenols and al kyl phenot hi azi nes; usually a |ubricating
oil will contain 0.01 to 3 weight percent of oxidation inhibitor depending
on its effectiveness. Rust inhibitorEP Q289 8gpBbyed in very snall

proportions such as 0.1 to 1 weight percent with suitable rust 10

i nhibitors be|n xemplified by [err] aliphatic succinic aC|d or .
anhydri des §EH5 5’§' d%?!'éﬁ?ﬁ“'dé‘ﬂﬁgl ’ﬁ?’i‘f" PaTY &f -30:Gy The %’?F?pé‘ ﬁ'P'é‘ 'F“ le 1-3 fails
typically t WTRGIOLRE LY 9 8PRaVS ) ?‘Vp'?“ég§é'i‘ﬁ f"iahafé?hﬁ hédg “?ﬁ)‘ieef’o
1 wei ght pe Pou 0 ressant s vers

usca gencp o sl nFEb e SERFEIA i o oty RSV i
0.01 to 1°w’ )eef ra ff)ses tocks of Iubrlcatlng 15

Vi scosity. '%fi?ﬁé@?bﬂ@oﬂﬁmﬂgﬁ p0| nt depressants and | ube oil flow
i mprovers in lubricating oil conpositions are
pol ymers and Cﬁﬂowgﬁa& Sefbnsitated E’t&é' o8BI e%re)(é QrfRonfOF TR:-g3}, Kots, AHWY LA Rdrability

copol ynerg (Bgrfd?fhan@é YolyhblSBert & HEHdred iM% |lbadBb@ tédctorPdnd N3Ol Edt Rorth in Table i
copol yrmer s, paibky! at ed napht hal enes, copol yners or terpol yners of

al pha- ol efi ns ragieb stshbwaweadbdfaamtyadfkwngsmmn eflendS totfiert Bn CEHSK YHigufeR b Esnbws the
copol yner s aeskabifie ot hisehg Righ ethylenBScohte®tbnhe€C® i Thus, ti orfeOmbaigl cag) bb G6UNE th PyePare
t he i ndi cat ecpolyeany30ga:% dthyiakcthesa JESST andi GOSWenefit. wiill gecrus, itdief VEneftdetaran bédavoided.
rati o of #she Nghi Thhior peoivacstl isofesiebip Ginys the beltnydr dareoré sifictiveas thizkenin Ithesd | than iablaw
by Exxon Chd#ii cal Conpany as Paratone N), having a Staudi nger nol ecul ar
wei ght of 20,000, required to thicken a solvent-extracted neutral m neral

| ubri cat i ng EXAMPLES GO GOMPAHRIEONsi ty of 6.93.[err] (150 SUS) at 37.8 C, a
viscosity index of 105 and an ASTM pour point of O F (-8 O &Solvent 150
Neutral) 26  tBiszexgmele dustralesjpe improyemenh §‘§‘BR‘€'§° 8f°pg’&ﬁsr‘ib'at"8d hé"ﬂRé'f”@kﬂ narrow
percent of é"vf' é‘f‘"‘lﬁ”db‘{ﬂ' °'Y’é Lﬂ?" oydange it & ﬁ‘e b

viscosity a otqr ptor.

%n’e
thé,;:fg?gwgﬁ"%v e Rl 0 :czgfi z:‘:?:e:ﬂl%ze::ﬁ

0.75 pOWe e{ \l}!‘% Y /bd9S e mﬁed tst MG nprafd s
oropert1 62 QPRI ,ggig wggc&akrilé i m el .51 ss '“89 e 91
by a nunber LGk ydt é&hm Vi sconeter) a

}egﬁl% dotvﬁ‘s‘ﬁ' én of
t echni que descg ch@ tsBiu LiPsErad MUifs vaﬁh&&p%u&aau.& qsst %hﬁﬁ s-mdrs of

yield stressyiifidd Rasard. The dcelaty¥@ Sontie @6fr’(hélgd>f ahyi[err] d Cr anki ng
Si nul atorgy, using a technique in ASTM D2602, a hi gh shear VI scosity

measurenment in centipoises. This test is related to a lubricating oil's
resi stance to cold engine starting. 36 Pour point, ASTM D97, neasured
in degrees centigrade. TPl cycle MRV - Determ ned by ASTM D4684. This is
essentially the sane as the ASTM MRV noted above, except a slow cooling
cycle is wsed. The cycle is defined in SAE Paper No. 850443, K. O Henderson
et al. Percent crystallinity can be neasured by a variety of techniques, as
defined in G Ver Strate, Z W 40 W Ichinsky, J. Pol. Sci. Physics, A2, 9,
127 (1971). The degree of crystallinity neasured is a function of the
sanpl e’ s annealing history. Some |ow anount is desirable in this product
when the ®anple is annealed at 20 C for nore than 48 hours after
preparation of a void-free, strain-free specinmen by heating to 150 C for 30
mnutes in a suitable nold. It is well known that ' honogeneous intra-CD EP
copol ymers made w ith vanadium catalysts become 45 semcrystalline in the
55-65 wt. % ethylene region. [See, Encyclopedia of Polymer Science, cited
above, at Flgure 5 thereof.] If one of the segnmented polynmers of the
present invention shows a finite degree of crystallinity, the crystallinity
must arise fromthat portion of the chain which is high in ethylene. It is
not possible to neasure independently the crystallinity on a segnent of a
chain whese it is connected to noncrystalline portions. It nust be inferred

that the crystallinity arises fromthe high ethylene portions. 50 Shear
stability index (SSI) neasures the nechanical stability of polynmers used as
V.l. inprovers in crankcase |ubricants subjected to high strain rates. The

di esel fuel injector test Was used (CEC L-14-A-79; equivalent to DIN 51382)

To deteffmine SSI, the polynmer under test is dissolved in a suitable base
oil (for exanple, a solvent extracted 150 neutral) to a relative viscosity
of 2 to 3 at [err]. The oil solution is then circulated through a diesel
fuel injector, for a total of thirty passes. The SSI is calculated fromthe
initial 55 [err] kinematic viscosity [err] the final kinematic viscosity
[err] and the base oil viscosity [err] as288SlI (%



= 100 x [err] A reference sanple (as required by the DIN nethod) is used to
calibrate the test. Filterability - Cumm ns-Fl eetguard Water Tol erance
Test, as defined in SAE Paper No.gBg@6d6as 81e test requires filtration of
200 mM. of a fornulated oil at roomtenperature through the 5 m cron pore
size 21 EP 0 299 608 Bl autonotive filter. Passing performance is
obtained with flowrates of at least 4 mM/mn and with a_maximumfilter
wei ght gain of 20 ng. In the follow ng exanples, [err] agd [err] values
wer e determ ned by GPC/ LAL é. Si ng)toéal scaftered Iight;i ntoensi ty in 1,24
trichl orobenzene at 135 C, |engl oyidg & rormat i KMX-6 séat teeri ng
photoneter: 5 specific refledfiti véli ndex™ nt entnt%dibdcis . 104 (g/cc)- 1.
[err] values were deternin E firomTn 81 ufd oy t i Be- ol Fcular Jwei ght
relationship as di scussed ,ij® ®he specification, data precision .15.
Et hyl ene content (wt.% determ ned using infrared anal ysis by ASTM
D- 3900 Method A, accuratedio + 2% et hyl ene. Conpositional distribution was
deternimned on fractions ch conprise 5-20% of the original polyner
wei ght, hexanef/i sopropyl "3l cghol is used as the sol vent/non solvent pair.
Inter-CD is determined as $fe|10 conpgsi i oral gange that, i pgl udes 95 wt. %
of the polyner. Intra-CD i termineg b fragn@nting,ch@ ngto ca. 5% of
their original nolecul ar e Imt ra- CB | s» determ ned as trhe di fference
in conposition between the |bighest ethylene fractions of the original and
fragmented chains and between the | owest such fractions. Intra-CD is also
eval uated fromthe adi abatic polynerization [err] T, the reactivity ratios
and the heats of polynerization as given in the specification. 15 EXAVPLE 1
FOR COVPARI SON I n this exanplid, a series of ethyl ene-propyl ene copol yners
of differing ethylene contentuwerespreparedwn @ convent konal continuous
flow stirred tank refactor. Thelse psl y&er & aroe tgpi eal cof gprieo)r art
viscosity 20 nodifigf technol®gy. TheSe Serve a% r8f eenfe data. (Sanples
of copolynmers in Ru 1-3 and™1-4 are comrercially avail able.) Catalyst,
nononerzs and sol ven? were fed to a 3 gallon reactor at rates shown in the
acconpanyi ng Table 1. Hexane s pyrified, prjor,touseg by passing over 4A
nol ecul ar si eves (Union Carbide, Lvnde Dw. @A @/ 18" pell®etsy and silica
gel (W R Gace Co., Davisionf Chexi cal Bl v.e PA-480 20- 40 mesh) to renove
polar inpurities which act as ctatal yst poi sons. Gaseous ethyl ene and
propyl elle were 25 passed over hot (270 C) [err] (Harshaw Chem cal Co.,
CU1900 1/4" spheres) to renove oxygen followed by nol ecul ar sieve treatnent
(as above) for water renoval, [The nononers were then conbined with the
hexane upstream of the react®dr{ and passed through a chiller which provided
a | ow epough tenperature to~conpl etely disssalve~t he nenomers in the hexane.
Pol ynerization tenperature @Y conir ol eds bysadpustd ng: t hé feed tenperature
and running the reactor adi gbaficall y¥w tth t'le feel? alsordbi n§ heat of
reaction 30 generated by the polynerization. The reactor outlet pressure
was controlled at 413 kPa to ensure dissolution of the nononers and a
liquid |l ed reactor. Catal yst solution was prepared by dissolving 37.4 g.
of [err] in 7 1 of purified n-hexane. Cocatal yst consisted of 96. 0 g [err]
in 7 1, of n-hexane. These solutions were fed to the reactor at rates shown
in Table 1A For the case of catalyst prem xing the two solutions were
prem xed at 0 * C for 10 secongls prior to 35 entry into the reactor.
Copol yn®#f¥ was deashed by contagting with dilute aqueous HCl and recovered
by steamdistillation of the luent with.mLl dryihg of jhe _product to
renove residual volatiles. Thé}pol Hme\r{%s wer eTstgbi I\flpze‘l\d vét h10.1 wt. %
| rganox 1076, a hi ndered phen anti - &i d"éntN(ONba'\beiNgy)‘\.’ The product so
prepared was anal yzed for co sition, and nol ecul ar wei ght distribution
usi ng t K& techni gues di scussed}{in the specification. Results 40 were as in
Tabl e 1A. The copol yners were essentially conpositionally honbgeneous with
het erogeneity 3% about the average, i.e., nearly within experimental error
of beiNg CQiRInGh Sbshuibiisiag GALBICIs, in 5.0 liters of purified n-hexane. In the case of catalyst premixing, the
55 two solutions were premixed at a given temperature (as indicated in Table MA) for 8 seconds prior to enfry

into the reactor. ' - 4
Table A lists the feed rates for the monomers, catalyst, and residence times. Polymer was recovere

and analyzed as in Example 1.
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These results indicate that for copolynmer nmade in a continuous flow stirred
reactor the [err] was about 2. Since in a backm xed reactor the nononer
concentrations are constant, the | ntBP0 2% G8BY ess than 45 5% et hyl ene.
Catal yst prem xing and the presence of hydrogen have no effect on [err] in

a backm xed react or g rrents over ran rrerr zatj on % gé p
wi th the sagpggrp K ?{f %Q“ .nfi.g %gb o t pf@;t;rrgg aired bighes
22 EP O uI

e chl or oqig0lysE 4 e same, E@ W f‘”@” t*ﬁW“%”
?ofqt“her e ngc 1P'°BIW)°|§9)’ ebt’fjeeesrm' a'arg‘é"%o i nm§ ! %ﬁé m of each *

copol yrrer in 100 gm; of S150N (M d- Contl nent) basestock m neral oil
containing 0.4 w. f a conmercial d4«be oil pewwndepressanty (funarate
vinyl acetate; Par af'1 ow 449, BOOR GheRiT (§me0 JSTake S:RE“J,.QN4O oils.
The resulting | ube oI corrposrtrons Wer e then tested"to Yef'et fi“he CCS
viscositi;gs (at -20 C) and MRV viscosities (at [err]). The data thereby
obtained are sumari zed in Table 1B below . 55 23 EP0299608B1 [err] In
the above table, "VE' (as defi ned in ASTM D2602) neans the copol yners

exhi bited a strong vi sgoel @838 reSpchee ig th8 CCS teégt, making it

i npossi ble to deter MRE CE8 Vi SCosi tey = ~Thit s |s<tmaco-epm1abl enfior VI

i nproverss Polynmers 1-1 and 1-2 have unacceptably high MRV viscosities. The
SAE J300 requirenent for TOMX oils is MRV viscosity |ess than 30,000 cP at
[err] . Polynmers 1-1, 1-2, and 1-3 all have unaccept ably,-hr gh 24 EP O
299 608 Bl pour poinjs, IQNX_lej groulgjr_lgavg a @uxi rrum~gour poi nt of
-30.C. The oil prepajre fxem Sa;rmj,e Sla3 taiQ s; tﬂw*&gmrgn.s:liliegt,guard filter
test becdfise it conpletely plugs the filter af t er only 8 m of oil has been
filtered. It is appar ent fromthese ropertr es that conventional technol ogy
pol ymers of above 5 %(L'n ag rcage ege cdntent and ot acceptabl e
as viscosity nodifi NS + EXANPLE 9 FC&?V@CME’ IS@@%hlvsnexaﬁp'I-ewdaermnstrat es
the effegf of ethylene content on TE-SSI, CCS, MRV and filterability 10
performance. The myrrers were all prepared in a backm xed reactor and data
are set forth in T&ble I beI ow. Figure 5 shows the desi rﬁblllty of having
hi gh et hyl ene conzﬁgmcgn, E- S§IWNF| g}r &nghog/;j§e Jegirgbitity of having
hi gh et hyl ene cont €esS. "THus, 'H“"sor're NE&TS® can~ Per found <t 0 prepare
copol ynerz>50 wt . t hyl ene, these TE-SSI and CCS benefits will accrue, If
the VE effect can™ife avoi ded.
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15 A high TE for a given SSI is desirable since the polyner is nore
effective at thickening the oil than at | ow TE. EXAMPLE 3 FOR COVPARI SON 20
This exanple illustrates the inprovEfBiRB9 B B sconetric properties obtained
by preparing a narrow MAD, narrow Intra-CD copol yrrer |n accordance with

U S. Patent 4,540 Th | ALl 67

o et o @“’e o e i Aoy °°"1'§§ﬁ‘%5
39

5 I?é;p |\Q E at$4'0 E g( &%

conti nuously
unr eact ed 4§~t Sa Widr

were intgo Fe‘asi 3y agéoﬁrﬁ;tayb@%ww% 8 tﬁmnmﬁg i basrammw 2755 wW/BDAVBRIGS
were purifigggiemyshed W §idar PR85! ggrt i | | ation procedures and reactor

tenperat ure VWifh e obw BRp&ature Broperid¥Phe nakrow MRS Lkl naREERE4CIS sHdSan GrRddvembrt €d
at about 5 ibaics(gAogRiced BarhE B3] BBJanal B3 ! ot GRS thb 6.0deRisticC affeal, Ywhbreas the
deashi ng f a6hvientiohdt fechnBlogibiadoyhpiratv® EkEmMpRIR (SaGpIEY BP aidesly) ld. [l gesevd! WIM\Oviscosities
vanadi umeot et ashimproveaticwith 1s8veral @assivigldluds NHdweldr t rehé ofOthesp LDombératile Exdeiead) @amplbla e
cocat al yst egitsitspassireypood poind Xhel datd indiesté jhat 18 a3 Ghelidterdbilith Bosbibe 2erage ethjler® cadiont
608 Bl [ er mjustlls Es@®waBO0ULI0BH win%s digg conclbdegrthatl Bomdgenends intra-@D 8 uhacteptable ddr mmetingfall e d
n- hexane. iparfarmance geriaof cat al yst prem xi ng, the 55 two sol utions were

prem xed at_a gl ven tenperature (as indicated in Table I11A) for 8 seconds
prior to’%rﬁﬂkﬁ_o the reactor. Table II1Alists the feed rates for the
nononers, cataly and residence tines. Polyrrer was recovered and anal yzed
as in Exarrp e'Ms °"2’Bp'° illugtratep) tho gayprayed F’E?Pe f Py e novpl §%9F1°E}EH FRpRlmee ppthis
cal cul ated ;th'?" ‘{SH‘E “?9 %(B‘E"SY"’ b fipyepaciyy Bxampla s, pod %{%p“lilé’g ‘f?é%"‘l"h 5y a"z"d in
speC|f|cat|(§)m an m' ﬁlé‘f'?' g‘l‘i‘erf "'f"i’alr Pea H"‘?’ w uns? é;fg 3¢
3- Il to 3 7 E%ﬁ § eﬁt’v%j%/Eac co 8 8 sgo% !\)gé St0c Péuﬁ depr ssantqﬁ\ ﬁure
ol as in "rné 'T'?Q’ fo e%c &]tR{[%?‘}g&fn&?.s
t her eby detsglrfgth]gqab@g sumrarl ze e W. CerT
EP0299608B1
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These sanples were all prepared at high ethylene (> 50 wt. % aver age

et hyl ene content) where conventional technology failed. The narrow MAD

obvi ously inproved the TE-SSI rel atEpp2b8 pog B$ can be seen by conpari son
with Figure 5. For exanple, sanples 3-2 and 3-3 have the sane average

et hyl ene content, 64 w. % and interpolation between their respective TE' s
shows that the TE at 40 % SSI can be 5 1increased by approximtely 0.2 TE
units, due to the narroﬁqngwof MAD. Senpl e~3-7 at 550t . % average et hyl ene
shows a sinilar TE-SSI fedPt. Wth r&ardto | 6w t efber aflre properti es,
the narrow MAD and narrow i ntra-CD show an i nprovenent In CCS perfornmance.
Sanpl es 8-5, 3-6 and 3-7 do not exhibit the viscoelastic effect, whereas

t he conventional technol gy of Conparative Exanple 2 (Sanples 2-6 and 2-7)
did. In general, MRV visiosities 10 are also inproved with several passing
val ues. However, none §f th,e.se Conpar gt i ve fFxangl e 3 sanpl es exhi bit

passi ng pour poi nt. Thg Matg i ndigcat e hat @0 pEss tlge fi I|t erability test

t he average et hyl ene cemient must be Bel owdB0 t o 64 . % It is concluded
t hat honogeneous intra-CD is unacceptable for neeting all performance
criteria. 15 EXAMPLE 4 This exanple illustrates the inproved properties
obtai ned by the novel gegnented copolymers of this invention. Using the
procedurg of Conpar atlae Exanpl e 3, and enpl oying the conditions sunmari zed
in Table | VA a seriesgof copol ynmers were prepared.” The polyners were
recovered and anal yzed™aq i g 20 Conparative Exanple 1. The copol yner chain
contours are illustratfydif oy Rung 4-1 and 4-2 ip Figures 14 and 15,
respectively. Eaeh copgl menN was ot henwdl ssol ved=in t ba:&estock pour
depressaqt m xt uce described in Exarrpl e 1. 'The resul t'i ng I'ufe oidl
conpositions wer it ested, and the data ther eby obtained is Set forth in
Table 1VB. 25 30 136 40 45 50 55 28 EP 0 299 608 Bl [erg]25 I3> 29 EP

0 299 608 B1 TABLH | VB 4 Rgn : Et hyl ene WQ% c=TE ~5§CS E‘cP) MRV
(cP) Pour Poi nt.f er r:L I ter &i | | by 8l 481 o © A 53x 3.6
2750 % 10 0 _- 4.8 3 S PasS. 9 5242%
55 & 27% £, 00Q; 2 &35 8 T SPass
48 so These sarrpl es with the T-M T segnent di Str] butl on yield an i mproved
bal ance of all propertie CCS and MRV are acceptable, as they were for
several gf the hormgen@ sanpl gs of QCorrpar ati y,e Exarpl e 3 »
0 2 'ﬂ' Q‘ 2] ﬁ \.D =3 8
o~ ~N o~ > o~ o~ > 40.;
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s N o o o e o o 2
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However, now pour points are acceptable and polynmers with acceptabl e pour
point and filterability are 55 obtained (Sanples 4-1 and 4-2 ). The
crystallizable "M segnment producesol2owess Beosity while the
noncrystallizable "T" segnents inhibit the formation of gels which give

hi gh pour points, high viscosity or yield stress in MRV and poor
filterability. 30 EP 0 299 608 Bl EXAMPLE 5 This exanple illustrates the
preparation of, copol ymers corga@l 7g,, Org Mgeg_’mentm&nd onef-T segnment. The
procedure of Q} grat, ve Ega beo '_i/\zgs g epyeat ey werrgluoyl n Nt he conditions
set forth in I VA. The resd ting I"ube oi I” conpositions yielded data
set fofth in TabIeV TABLEVRun No. Ethylene W.% TE CCS (cP MRV
(cP) Pour Point ( © | Filterability SSI 5-1 53 8.3
2900 12, 000 -Sh.J Pass 54 The gopolyngr jqt
exanpl e (V\,b.ose‘ .chalﬂ coBt.our d&d RSt nafl @i 18 Fidgune, 16) &l so cfeak By
provi dgs Hm Bved ®vi scoftet? I'é® pr oper? Pes” cotpard ? o 't e copol‘}ynﬁafg,s in
Conpar at i v Exanpl e 1, in a conpletely simlar manner to Exanpl eu4 8 ghis
MT segmem:al pol ymer shows inproved properties over the conven-5ti®aal

t echnol ogy, mfACpmar ative Exanples 1 and 2, and the honobgeneous, e»na$ Sow MAD

pol yners gfe ar aei vehggng‘l,ewsggjz\g Exqnpl e 6. nathi g exanpl ega &

hi

l'

hr
s

segman{sed rq_ gr"emg,ucﬁ_ag ExampPer 4 |g§nmgp¢[g3 ,e&(ggapto;hat t h® '§h and
| ow porti g the chain are exchanged, so that the ends are hj g gthyl ene
and the c§ er is low (Conditions for this polymer's preparati$h§ & set
out in TablZ® | VA above. ) This corresponds to a MT-Mstructure 2§* 3§
(Structure dV, as explained above). The aver age conposition is 3 h& &anme as
Exanpl @ 4- 53 wt. % ethylene. This copglymger's chain contour ﬂggs.ék
illustrate |gure li’wﬂihe«c ol ymera s~d| @dwed imthe bapgst pour
depr essant «m xJ-mren descri bed «w%;ngra%&esu 5 e t<a£m=| at gu|%€ﬁabl e
VIl below Table VII 30 Run No. Ethylene W.% TE COS (cP) 4 s @cP)
MRV Yi eId Stress (Pa. )‘J Pogr Point [err] 8-1 53  ~ @g&g“u 2780
29, 000% 140 ® 2 232 35 This polyner i g€ unagggept @Y e as
a commercial viscosi ty’:m)dl"‘fl er becausp it eghibits a neasareal B ¥l
stress in the MRV, .as:Bell §as high MRE€ viscosity. Thestwo crystialfl 8§ e
sections on the~gd §ripd m)ﬁecul es perrﬁ't t hef or mat i o.m of & wedkgria®dik in
the MRy at | ow i’wper&bur eémm ch iss sol id-1 mke capa | e ofg a

su
finite stress bef owp est abl i &Hed (the so- cal I &d ylg%
above which strg 5% 240 ?etwork |§3)rok bw ndtherz)'ll | 54 ag
al though with ag ghelﬁ Wi scosi g4 han nple 4-4. Th&go

the present |nvgmg§r§ reN &0 usefgit- g n aur’ctm)t“l ve apg i ndustrg
8 &

was i

% Rellafe i
g ol
d
no Segeis
igiaity;” In
ARd
o

mechansscal good§ 68 gzﬁﬂqrﬁ% dye £@* heig 26U §t andi p& res;:i st ShEET
weat hering, goof &&™ &4 & 3) i%rtf&sﬁ argdg ﬁk%‘” ﬁbl | i tS("Lr.) copanded
with large quaniid Ed&sh afa i &rSTand'ed 8 dile mé‘ resuldi i I TOW cost
comﬁounds gher Sffoﬁgiglﬁei%@oh g%gg&g §|§§‘H i :35&5 b crops-| | nkEd
Wi t perom e ||§| gmg)wsnorg t |gdn@m cuey %‘i I’>« 5unetwor S
whi ch, “due to t Ke% » atarr ow , have@geod pe prope-rtl =, Typi cal

autonotive uses are tire sidewalls, inner tubes radi at or and heater hose,
vacuum t ubi ng, weat her stri pping and sponge door seal s. Typi cal nmechani cal
goods uses are for appliance, industr'ﬁy apd garden hoses, both nolded and
extruded sponge parts, gaskets and seal's and conveyor belt covers. These

copol ymer hesives a.%pl-l-e}nc-e—pa-r-t-s-a-,—l-n—hes-es—and
gasket s, (wRpeNand EdwlereaWbiad ﬁ'ﬁastqf@s(c‘ﬁl e MAVrieP) |s Bour Point(y Gh] + Titerabibiy g SSh
descri ptijon,g-1ong skilgzed | n gge| ardrscan eqsdoby lasceruai n t he essent|i ab
character|i stixs |of 55 36 2750 12,000 -35.3 Pass 48

50

These samples with the T-M-T segment distribution yield an improved balance of all properties. CGS
and MRV are acceptable, as they were for several of the homogeneous samples of Comparative Example 3.
However, now pour points are acceptable and polymers with acceptable pour point and filterability are
obtained (Samples 4-1 and 4-2 ). The crystallizable "M" segment produces low viscosity while the
noncrystallizable "T" segments inhibit the formation of gels which give high pour points, high viscosity or
yield stress in MRV and poor filterability.
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third invention and, without departing fromthe spirit and scope thereof,
make vari ous changes and nodifications of the invention to adapt it to
vari ous usages and conditions. O ai i $239608B8%opol yner of ethylene and at
| east one al pha-ol efin mononmer, said copol yner conprising in-

t ranol ecul aBuY et.erogeneous copol ymer chains containing at |east one
relatively e rich segnent (M and at | east one al pha-olefin rich

segnent (T), RdnibeXhuskfidShe biihdRG 88 nidfs BRaifirig one NFBegmentaAd 8RET Bloment.
EXAVPLE 5 T%%ﬁ@i@&'}% (Pluerfiion, bl (v @Js%b. J%ﬁeesm nxrgarf%nhc.ﬂrﬁ, AN

one M seqTefle @iflin®id6o di oRBSMIBAs yields§ s St mneraeu vConpar atlve Exanpl e '3 was
repeated, enploying the conditions set forth in Table IVA. 5 The resulting

| ube oil conpositions yielded data set fygigvin Table V. TABLE V 10 Run
No. | Ethylene W.% TE CCs (cP) MRV (cP) Pour Point [err]

Filterabili SSto=4% 33 29060 ——— 2000
(31,7 o [ Pun PRk Ettviene wa | TE L 008 GBIl NRYER) k Py oint (O} |y ileretity ) B!
contour is Jllsstrpted $n Fi guds 16)2080 sof chzemwl y| prowides i fpr Geed
Vi sconetri c propertres conpared 10 the coporymwers i conparative exanpre 1,

in a conpl eygd Yook b Al niE RN tﬂo%gplcgm&r is! Gl rat%T £ E:GE"@} p%% %pérwrg?éwdes
shows i npr owpsiovw @&%&&.@am EardeOB W kopdiy Db sy FRGHhdy ©
Exanpl es 1 gRflr ZnandddGo ERp omrgie Ve SgmeRidl o HelMuNaw ;msa ampémmetﬁ@&dnve%-
Exanpl e 3. #dhal Emaaﬂyeofﬁcdﬁaarﬁhb ExEEP! @ncP2, 508 rfmﬁmg&feauécwm NPAIG [boRers of
Exanpl e 4 | soyaedias Bdmpseept that the high and | ow portions of the chain
are exchanged, so that the ends are high ethylene and the center is |ow.
(Condi ti ozglseiarmpletmi s polynmer's preparation are set out in Table |IVA above.)
This corresponds to a MT-Mstructure 25 (Structure 1V, as expl ai ned
above). The avemisgxanpierpssgnentsd sirecturd suck amExarplebk isrmerered -o3ceptSiBat\tie. highy and low
et hyl ene. Thertiong ghthe phaisy are exchaned. sdiaighe ends aie| Highsthylgaeahdithe Eeniguis dowl {Condifess
copol yner wigs ti§ Bavsmeye dreppration cireh aed et ipclebip Y skrup) Taig otesnendst QraeMdieM eiriaiesy
in Exanple Etrugtae Y. as %I‘P\é'"?dab‘ti’l"%it &y FW%EP‘EP"?P‘P" sehy fpmer s Fample) 4'305%‘1‘1 %
No. Ethyl eﬁ‘éy'W’ s cppolymeripeh c,"P)“W' stralqd)in FigR/1%i el d Stress {Pa

Point [err] 8- Fe copolymer waggtésso ed ‘in thg bzge tock pou (fepressant ngtwediescn ed in Examplg_ 4
-32 35 Thi s PBSHRECTRYR I MIME as a commercial viscosity nodifier
because it exhibits a neasureable yield bR in the MRV, as well as high
MRV viscosity. The two crystallizable secat | ons on the polynmer nol ecul es
permt t he f k_ network in the N at _lowtenperatures which
is solid-IikefundgppBihulerst WappdEt]i AGS BPF | IMRAVACR){ rNR\SYieje Bisase (Fal) §viouisPoint (* C)

establ i shed {(tge Sp- calgsed y| eglgg st@fggs) @[Q,@(ye Whl ch fdor €ss the 40,3

network i s bByeken nd J*c ot-H—-s—lagaa—+F e—at-t-heugh—y
vi scosi ty°t han

gx -1, The copol mers of the resent |nvent|on are
al so usef ul f"hp m‘% g\a 7@%’?’ %ll‘" EE’ 'fte Ydetse"Bf E ?SI"B viele
al

=P

to their oufSt &8 "8 %f ‘g ploouies
rm tion au es hl a le of
and the abi ':I p rtx:\E z l?igs ore s esta hsﬁ {é ts \ above lc%ﬁ ess

pl asticizgrg ?w&?éii ;élri’?éfd tﬂ% v?Jc sity R
this inventi Ol e S g nw.n ﬁﬁaa ety o goods
radiati on t gufkdibd, @8l FEF o:.&g‘anmﬂ&l?e‘é@tﬁ ﬁ'agmng bt b ropRAE SN ol Bty to

have good pes tewgEawee wit Big8 hhdn@ies ofTMBr‘sQﬁJ pIESHEI LD sifhg U B cBdt Borhcluis. Therefore,
sidewal | s, iHanRlmbrdREMIs ivadibRtMrbearSs-Red ith daasi@e iniaerd Wrwiiradiftign toNRsd Bsymer
st ri ppi nges anewagows, 6leas e harow WWD,aale §oog babintnte FORHBs. T9RGal atdndi@ uses are
appl i ance, tindsiddwalisa linnam eibepa ratitator Neds eiwated bdde, mawhnahe dutingd weather stripping and sponge
doorseals. Typical mechanical goods uses are for appliance, industrial and garden hoses, both molded and
extruded sponge parts, gaskets and seals and conveyor belt covers., These copolymers are also useful in
adhesives, appliance parts as in hoses and gaskets, wire and cable and plastics blending.
50 From the foregoing description, one skilled in the art can easily ascertain the essential characteristics of
third invention and, without departing from the spirit and scope thereof, make various changes and
modifications of the invention to adapt it to various usages and conditions.

Claims
85
1. A copolymer of ethylene and at least one alpha-olefin monomer, said copolymer comprising in-
framolecularly heterogensous copolymer chains containing at least one relatively methylene rich
segment (M) and at least one alpha-olefin rich segment (T), wherein at least two portions of an
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extruded sponge parts, gaskets and seals and conveyor belt covers. These
copolyners are al so useful in adhesives, appliance parts as in hoses and
gaskets, wire and cable and pl astics bl endi ng. so Fro u[ﬂm '
description, one skilled in the SP10 229/ POR R, | y ascertain m L Bmﬂﬂllm”m
characteristics of third invention and, w thout departing ftonithHe dpifit*

and scopsalBet gof . nake various changes and nodi fications of the invention
to adapt**rt—t-o-varl ous usages and conditions. Cainms 55 1. A copolymer of

et hyl ene angk é&m{:l@@lﬁ&tra%@ ShotrdaRtdN & bddly 8RR EIning St SRIUnY &Haoné §TERErheht.NT
i n- tranmb @rdddard & CIMHEEINE ERPPISI GEPRPIHERI oRpldingSthe BnkiBbdi sBOfPAR inl RBRLIVANE
r el at b veihy re3BfingyhtR e conpobiticne §islBd ddtd\et RAKlinatablb ®ast one al pha-olefin rich
segnent (T), wherein at |least two portions of an 31 EP 0 299 608 B1

i ndi vidual intranol ecul arly heterogermasusvchain, each portion conprising at
| east 5 wei ght percent of said chain, differ in conposition from one

anot he% NuniNo. ! e%yle% \)Of? mTE r(ﬁ% P ngﬁ B . ?iﬂér&il Oéy!mer
has are ] ecUH-ad-—we. t 1.0 A | ess
than 2 andFor fhe r@Bio Mi/ My fi s 20ess It htaPoq 8, chaPdcter ilsed’aFﬁ tfﬁaﬁ"f shi d

segrment(s) (M are crystallizable 5 segnment (s) constituting at [ east
10 Wt . %Thefeosohintbr [0 ks BiamBiB Aiwhtte Rsh Botdun G AushBD & FRWe! 18P QIstRleBrBUbravides
vei ght ~ ohpraded vsesetieQiopaniels admpaenage copdiyretsia ComMparaie ERdmpM 1| ik asdompidtelt . 0
and s3i Ginglergmanmb( ©)Exéniple &r Thid BWT sagysitall doiymist Shose giesves phﬁd’tné’sngan’ltha‘ta'\‘va@e
et hyl endiomb tecntogpfof Gompanative Exdmamies S3andt 2,%nd 1@ hdhogdriesusc opokvyM¥D mivowersdefng
to cl ai rﬁompafatvpﬁganm!pa nt er nol ecul ar conpositional dispersity such that 95
. % of said copol ymer chains have a conposition 15 wt.%or |ess different
i n etﬂylﬁéﬂﬂ?ifom said average w. % et hyl ene conposition. 3. The copol yrrer
according to claim?2 wherein said i nterrml ecul ar co 05|t| onal disp er5|

2 3 i 3 “"sg:g%%::@s;:aqeagfﬁﬁj A e R

1
for |sp||ym s_pragparation
CorrpOSI t(ét uc ureﬁN as g% P

| nt er#o| GOHL ARG Q Qpﬁa&a é&&ﬁeon%u?@%ﬁ?t mpos‘ g That 95° ‘Ranay G

copol yner f fa'ir-g)él ne
from salgs@gg?ﬁdélaﬁg%i%%%@@ %:%rgr?)omk%%'rg dgéreés%ﬁzm'gg%o %/ﬁ@%d é’ggo ng to
any of clains 1 to 4, wherein said |low crystallinity segnent(s) conprise(s)

an average ethylene content of from 2@pbeu53 Wt % 25 6. The copol ymer
accor#ing to CI aim5, wherein sal d | ow crystal i ni ty segrrent(s) corrprl se(s)
an aver Tt 1 9) V] \Jl Y1
e cor o RPN e BT T § (O PN (oL L Mg Sy ] Eooe Br )
conpri se(s)31an avera@;e et hgeene yemt gnt20000 al | east 1462 wt. % 30-B Ths
copol yner—according to any of _crains I 10 7, Wi ch has a wel gnt-aver ag

mol ecll s WRlyRBY is UhadcbRiBeLas P rinferclat vQ&Q«tyorQ&!megbecIrE% dc Bhey Weas%ﬁgﬂé Qfefag to
G ai m 8, Wik the N, & Wi 8 Righ MEETRBRITTEHE fd! AlstaliBibRibctiBhs nrtﬁ’enb RBiels30
1. 000, 0Q43riOtne THRatoRRP AWK nawsrR it B Qv alCo® | 8P peratdidyl WHichNB Sof-ie.] dibéble of
aver age sipioaRyla0fniy\Rir&Bthedfe fowOBcdidnighid (e sé28iedQfdid &idss).ldbovel WRIcH BRRE YHEET
accor gi n@twotx i< brakemadd tha/oit & agdiremictaithdlbh &ites acénaiighseekcbyty &lan ERAgple #Ne Of a
rati o of Mwe\opa¥mdresichd prasentlinention Gredaldoaisefal i hutdvitdtibd\arafindueitial nidaisanicdl. goods12.
The copdpyiivationsa deoodhargputstandBigaresistdnte whvesathering Sguiedl hgeod edingoprspedties it the ability to
conposi thecampeundadorith lzigroguaetitiehef filers pralpplasticigdraatesultgat oy cesta@ompounds. Therefors,
the polymers of this invention can be cross-linked with peroxide initiators or with radiation to yield polymer
45 networks which, due to their narrow MWD, have good performance properties. Typical automotive uses are
tire sidewalls, inner tubes, radiator and heater hose, vacuum tubing, weather stripping and sponge
doorseals. Typical mechanical goods uses are for appliance, industrial and garden hoses, both molded and
extruded sponge parts, gaskets and seals and conveyor belt covers. These copolymers are also useful in
adhesives, appliance parts as in hoses and gaskets, wire and cable and plastics blending.
50 From the foregoing description, one skilled in the art can easily ascertain the essential characteristics of
third invention and, without departing from the spirit and scope thereof, make various changes and
modifications of the invention to adapt it to various usages and conditions.

<mT

Claims
55
1. A copolymer of ethylene and at least one alpha-olefin monomer, said copolymer comprising in-
tramolecularly heterogeneous copolymer chains containing at least one relatively methylene rich
segment (M) and at least one alpha-olefin rich segment (T), wherein at least two portions of an
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45 13. The copol yner according to Caim 12, wherein said I n
corrp05|t|on by at least 20 wt. % et ene. 14. The copol mmﬁm QMHD'%
any of Claims 11 to 13 which has aEﬂVE\BQ%F@r%bterl zed by anra | 0sOf *50
MV Wn of IessthanlSandaratlo of I\/lz/M/vof Iessthan15 15. The

COpOI ymer aCiC r(ﬂxalni molec Cr)Ieter%\I enaous m ea 14 tho nsn %t Ng\Qve h rcent
charact er i zegh By atd a.é& oo Wﬁ(@- i &éenf v "3
rati o of Ne/ i Rt o Tt oBCGHY A 13 B 15
whi ch has a Y8 RD9es ma.ssoawtpat i il & S L?men 25
and a rati o Qbmbfies ngtitutinésa'f léa of3?a|d olﬁ%rochg@@ gverage

copol yner acmsdduang,e. R ANY 1dake ﬁbadnarsan lavbrBgel & \Hoﬁl&\t%ﬂafi)é%t%g%% hene
86l

content of agegiBrifs) @V MW dystMhig deghishts Kaving Bl avhags Bthylens abiilerP 61 rlot MBS tiékh 5B er
i n conpositiwfromone another by at least 40 . %ethylene. 5 18. The

copol ymer according to Claim 17, having an average ethyl ene content of at
| east 20 % OTheacop@ynsdn tacddedirigSto clhﬁ: 1 haengcapioteiyroltul@ conpaiting! tiepeesity sadh thidt @b s
1 to 18, havwitg ohseihiveogger ekiny hanea combstioh 16fwtad of lesssdiffeBibt b athyleae Werh ghit
basis. 10 20avefigrewipbyignemompsiior.di ng to C aim 19, wherein the average
ethyl ene content is from35 to 75 %on a weight basis. 21. The copol ymer
accor di ng 3 oTherpppalymeCiagdorsing o elampR)whergiesald intexmpleguiar spmpopiienal disnetsily is sudbighiint
15 18equefceist g widcgepelyes é?‘ﬂ'fé’a"%%/m&’cmfr"é’aﬁ whperr defes flifferend i efpiane &gm spif)
MT [err] m%ﬁ@smm%aﬁﬂevcam@se%h i nt egers of 1 to 3 M conpri ses sai d

crystallizable se rises said owc

sna e o1& t%g %e‘{ccgﬁv&ngé? bl %ﬁe?%r%%@ﬁima aésc?eés b '?'P’g{?% ‘y‘r": 8':r’rtéiaﬂt
and [err] an ; " t.
22. £I'he ]copOT r"%tacgtoﬁeecjﬁ"g éeﬂa im 21, wherei n X is one. 23. The

copol ynmer gacgar

ceqnents & ol ﬁ";;‘;?::?%& ¥ 3‘%,4,,@ At *‘“’i,i”ﬁ?%”’ﬁiﬁ‘ B o3y SEFfoby el ot
wei ght. 24. The copol'ymer according to Claim 23, wherein the sumof the
wei ght AV aGR JEBdBaH betordig it Okifm Hivhéraih daid R lclys@ifithy -Eggn%ﬂ@’)re&ﬁﬁlsé@ an average

subst anti al | ymnsb@bntdnPoitiiom 308 Shisighver age nol ecul ar wei ght of said M
segnent. 35 25. The copol yner according to any of Clainms 1 to 24, further

conpri si ng. dien@pohdfier addorlingG ahyydTediairaC € &F §iwhereih GailClcastallizalle seginsp(s) Bonmjise(s)

et hyl ene, pr apavbregecetiafetie Bontsntf lai leke@2B-%or bonrene. 40 27. The copol yner
accordimg to any of Clainms 1 to 26 which is cured. 28. A polynerization
process fd Preowpadyny acoydivb yonany obGgios ditmgy whigh brsai weight-averege reclgcelarcireighiof from

m xture conp?PWied28080.yst, ethylene and at |east one other al pha-olefin,
conpri-sing: (a) introducing an initial feed to a polynerization reaction
zone so adt Gi‘??P‘f'Y'%ﬁfécﬁﬁ’r"&Sébﬁlai"b% which Jigs a weight a@é@éﬂt°f°&‘l"?’9”°&§lf“l of &&pd Pt
chai ns %i mul #98988%s| y, sai d | nitial feed corrprl sing said catal yst et hyl ene

conpri si nd %ég%“%@ e e iing o Fiub mied B = Pou Sofnef Silfing af ¢ Hn 8
addi ti onal r feed i nto sai d polynerization reaction zone after

initiat] OnHOfl'haS@dpg HGRRLN pgﬂ’gf NS whigihdd RN ir8/AabiB% BY Fbast 6&of a ratio of
conprising aﬁwm 0N P8 arflaRhlo®NRiz/Mw of less than 1.5.

12. The copolymer according to Claim 11 wherein said portions differ in composition from one another by
at least 10 wi. % ethylene.
45
13. The copolymer according to Claim 12, wherein said portions differ in composition by at least 20 wt. %
sthylens.

14. The copolymer according to any of Claims 11 to 13 which has a MWD characterized by both a ratio of
50 Mw/Mn of less than 1.5 and a ratio of Mz/Mw of less than 1.5.

15. The copolymer according to any of Claims 11 to 14, which has a MWD characterized by at least one of
a ratio of Mw/Mn of less than 1.25 and a ratio of Mz/Mw of less than 1.2.

s6 16. The copolymer according to Claim 15 which has a MWD characterized by both of a ratio of Mw/Mn of
less than 1.25 and a ratio of Mz/Mw of less than 1.2,
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50 and one or nore other alpha-olefin(s); and (c) conductin

pol ymerization in said reactor; characterised in that (i) esimt“‘ ﬁﬂluﬂ(ﬂm“ ml
active catal yst species is used; (i |§ 01299 898:B1 one reacti on

is essentially transfer agent- free is used; 55 (iii)" tHe rel ative

t fofl ly v o
3 Cone . AR SO0 e e A,

time in the regciybe.zONe SO as to obtarn th e sar crysta | e ang4t | ow"
crystallinity segnments in the defined copol yner. EP 0 299 608 B1 29.
The process 18CERY ddbdhndr Gccoldfhy 0 Eidtm Mhﬁﬁg &h &aegmyehy&meﬁmrwasm %8 ol b QEILIRT
catal yst. 30. @gdR. process according to aim29, wherein the catal yst
conpri ses hydrocarbon-sol ubl e vanadi um conpound and or gano-al um ni um
conpound whiish Thecapdlyried atcdrdngas sendf iCinksy1 PNIS, BLihg W avetb@ biidne Tontent of at least 35
speci es, at | e%sdn eoseightfasihe vanadi um conpound and or gano-al um ni um
conpound ®ont ai ni ng a val ence- bonded hal ogen. 31. The process according to
C ai m 30, w8 Ehercopdiemer accerdingtto SBimptd, SIEG@in (ha)avéigadretiatandocomtents tidyh 85 toaideieliowmn
conpound sel ecteightPasism 10 [err] where x = 0-3 and R = hydr ocar bon radi cal ;
[err] [err] where AcAc = acetyl acetone; [err] where AcAc = acety
acet onate; [@r e Gepalrmern a°°°"f'"6r‘° 2% 0 Gl 1—‘°a%%t“’5?P'°'éic§é‘tdoﬁ%?P@mefénEf‘a["e?ﬁg]"e'ES
where n=2%3 an B A charcterzed papiieastone Pidhe A HE Py dr ocar bon- sol ubl e
conpl exes with err]_ V(di carbonyl noiety)[err]; wherein "dicarbonyl noiety"
I's derived fro ound of the formula [err] wherein [err] is divalent
al kyl ene of 1 F 3 bq,(g} atons, and R in each instance in which it appears
i s i ndepepdent 8 seI ¢ted from t he group consisting of [err] to [err]
al kyl, [err] t gy [ e ] M;yqi oglkyl and [err] to 35 [err] aryl and
V(di car bonyl noi et y)[err] 821 wherein "di carbonyl noiety" is as defined
above; (b) or ganqmakHahd mec‘eeemﬁrbﬁs@!; aeh&stwéonrprwsweryasreu@e &ran.srﬁf Edprisds
[err] where R gilioiReryabihith ¥ahmambana Meas fiakae o diffordr endwaac&ﬁ%nﬁsﬁp Hifent, O
Cl ai m 31, sswher gid T aRET2Cnd 184 Yairde oF BBt SRBoabiCédnorisded T{s8gmdnt. 50 33. The pr Ocess
according to any of Clains 28 to 32, wherein the nole ratio of alumniumto
vanadi um i n 22h&hecabaynyes bccomling toCRIA 28 vhadin x3dloneThe process according to
Claim 33, wherein the nole ratio of alumniumto vanadiumin the catal yst
is from4 t ®31%he Bépolymer according to Claim 21 or Claim 22, wherein said T' and T? segments are of
30 substantially the same weight-average molecular weight.

24. The copolymer according to Claim 23, wherein the sum of the weight average molecular weights of
said T' and T2 segments is substantially equal to the weight-average molecular weight of said M
segment.

35
25. The copolymer according to any of Claims 1 to 24, further comprising diene.

26. The copolymer according to Claim 25, comprising ethylens, propylene and 5-ethylidense-2-norbornens.
40 27. The copolymer according to any of Claims 1 to 26 which is cured.

28. A polymerization process for producing copolymer according to claim 1 from a reaction mixture
comprising catalyst, ethylene and at least one other alpha-olefin, comprising:
(a) introducing an initial feed to a polymerization reaction zone so as to initiate propagation of

45 essentially all copolymer chains simultaneously, said initial feed comprising said catalyst, ethylene

and at least one other alpha-olsfin, said polymerization reaction zone comprising at least one mix-
free reactor;

{b) introducing at least one additional monomer feed into said polymerization reaction zone after
initiation of said copolymer chains, said additional monomer feed comprising at least one of ethylene

50 and one or more other alpha-clefin(s); and

{¢) conducting the polymerization in said reactor;
characterised in that
(i) essentially one active catalyst species is used;
(ii) at least one reaction mixture which is essentially transfer agent-free is used;

65 (iii) the relative rates of flow of the monomers are controlled in depsndence on the reaction
conditions including the temperature of the reaction zone and the residence time in the reaction
zone so as to obtain the said crystallizable and low crystallinity segments in the defined
copolymer.
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35. The 'proce'ss according to Clains 28 to 34, wherein the c

comonent v et and sher g g agire o=t on o IRITHNLIN O

35, wherein the catal yst conponents are aged for at |east 0.5 seconds. 37.

The proces | i I I I ses

conponent sfgf ﬁ’gé[:ﬁ’rg%g@%lg tér%nsﬁg Sla@n ' ?%ﬁﬁgg gﬁal%sg‘%nf&?%ﬁa)lﬁ. gpééom} étlé conds. 38.
The procesgy Gh& Bloddsd hedoRiigy Mim GoabiGRein3 Be lctalist: colBRbS hfbirdcBBod-RBik | vakkdium

m xture | eavichpduhte ahc Bightdtaififtiun® cERRRhY WRich GEURE &N tdrAtdsSntidlf ohé QBRve dalilydtd %0

on a weisght @feces PRl N4¥Ebnd8f théBiatHAfumOEontpelindCitd BgmbSlumidlm doiPoudd OddAGIRiIng a
accordi ng t o vAlérizb-B0nd8d handgéf.ei N the reaction m xture |eaving the reactor has
a copol ynmer 10 concentration of from3%to 10% on a wei ght of polyner
per wei ght 310fThe prbssesiscclraisg ®.Claid 30, Whereip koceasigst acomiest ng t o any of O ains 28
to 39, wher ei n(al erocarbatsoluiderpmadiinucanpodndishlectedsfaot i on m xture is from-50 C
to [errpo C. 15 41. The process according to C aim40, wherein the nmaxi num
outlet tenperature of the reaction mxture is [err] 42. The process
according to Caim4l, wherein the magi nrum outlet tenperature of the
reaction mxture is 70C. 20 43. The Qggqegggcgr,di ng to Cl aim42, wherein
t he maxim(rlum ogtlet tercrjperature 3;] t he reﬁctioln m xture is 50 Ca 4;1. The
process "according to Cai m43 erein the polynerization is adiabatic. 25
45. The process §'8r"d|°'r?g‘"‘?g'5¥f§'/°° 'F’mtfla%{?af'rs 28 to 44, wherein the catal yst
conprises one act, \(;gcA ecies which provides for at |east 65% of the total
copol yner producq\;ﬁemé}\ '=Talg y‘%&%‘gss according to Claim35, whichis

continuqus and is, qpduct ed” | exane solvent. 30 47. The process according
to any of O ai rrsvé,%atAg'Ac@ac WhEhéal3; sai d copol ymer product is cured. 48. The
process accor di ng,dcqx(m)s_q? Calns 28 to 47 wherein said polynerization is
conducted in at |\@g9lk=qRe2 bAdNLASE ade§PdchbiBkate: aa 49. The process according to
Cl ai m 48, wherei ny3aing, reacti on m xture further conprises diene, and

wher ei nzat | east whBe nGf2-36nb 8-LeWib Yase Behable biteriming| npdacabosEdiublerBompBiRe wandcdj ene
are fed to sai d twdaroanyl medwjspr at nmultiple feed sites. 40 50. The process
accordi ng t o any vaibrelcl "aicansoniddndiety " 4Oderiveld domi arcompdudd afoleobraar pr oduct 1S

bl ended wi th basestock lubricating oil. 51. The process according to Caim
50, wherein said copolynmer product is R-CAREGCMR h basest ock | ubricating
oil in @& anmount of from.001 to 49 w. 45 852. The process according to

Cl ai m 50, wherein said copolynmer product is bl'ended with hydrocarbon

o1 11 Composi t 1 OMMEBri2 dilrt ARYRTp 1 e ASaEn B, 2L g iy Batief oGpmmr R
oi | conpositi ol r en f

| ubricating so'"depeﬁ;r‘gf‘ c???%f‘f’?/fm'ﬁ tS5YR Ry sg °é?f e el SR fite FFeAAd Sl ty

nodi fi ef® corrprpé"isw;aﬁbﬁc pol I as.clhagined in any of Claine 1 to 27. 54,
The lubricatin 1rege osc’ieié'g%hw {d "afa i SOl 8 88 dafined 8hevesi i ng from . 001
to 49 Wt . % of go%%ig‘;a: (':ad.lp (l)rlluymrreorm_ ov.g§§§|§gte fﬁﬁ t{e gr upe}:omus g of: 9
A1R2C1,
o A12R;3C13,
A1RC12
A1R'RC1,
A1{OR)Rz,
RzA1-0A1Rz, and
45 A1Rzl,
where R and R' are hydrocarbon radicals.

32. The process according to Claim 31, wherein the catalyst comprises VC14 and A12RaC1s.

50 33. The process according to any of Claims 28 to 32, wherein the mole ratio of aluminium to vanadium in
the catalyst is from 2 to 25.

34. The process according to Claim 33, whersin the mole ratic of aluminium to vanadium in the catalyst is
from 4 to 15.
56
35. The process according to Claims 28 to 34, wherein the catalyst components are premixed, and wherein
the polymerization is a solution polymerization.
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55. The lubricating oil conposition according to C aim 54, wherein said
copol yner has a wei ght-average nol ecul ar wei ght of from 50,

35 56. The lubricating oil conp&®id28960&&dording to d ai mﬂlﬂmﬂﬂmm
sai d wei ght - average nol ecul ar weight is |ess than 300, 000. 57. cTher "

| ubri cati ngaam I ngom tion according to C aim56, wherein said

wei ght - ave J@e H‘BF feaing i gip 3p.vherein the cajalyst.coppnpnts e agnd fpr aigast 4 geconds.

| ubricatin | co 05|t|on

sai d copol S8 il 9@'"§g°g§eco R et P S R R

oil co 05|t|on ccor any Sof Clalms 53 to 58, having a MRV viscosity

of |eSS thag) 30, tt(hgn r’é%ia 55 1%, Qﬂéslﬂhk'&%mn%mw% $ifg tRE Foldtdd '
for the oi I @8po:y i% @ﬁqrsﬁa%ﬁ%@ 15%%%19#&90 é?ﬁ.é}r otk *&U” R
havi ng an MRV vi sc05| ty of less than 20, he maX| rrum

bor der | i nesd) Uik bradesk @EGBRNG td! CRInt &, wﬁé?&n %'reacﬁoﬁ nﬁﬂture Tafind MO Fdabiart HaE‘G c@do\ymer

CONPOS 5 0N AGRBHAEALGIDS trén S43b 1095 Gn a Wat BhoRMeMRY whibiR Osivbi b&s. | €SS T han
10, 000 cP at the maxi mum SAE borderline punping tenperature for the oil.

62. An oi | 4aaddé piovess acaaiRy itd siyet ClaIfPE @8 itd 390 RheediTiné inkt BaEpsrsttie @CME Brattionmndure |
oi | diluent ankbraisotd to250C.50 wt. % based on the total anount of

hydr ocarbon m neral oil diluent of a copolyner as clained in any of C ains
1 to 2715 68l. Thperocask acedding fto/@laimaiicwheteindhemaximgsnaitiet tempesaiis eidiaygaction mEikigieris

62, wherein £A'®.copolyner is as defined in any of dains 55 to 58. 25 64.

The use in a |ubricant of a copolyner as clainmed in any of Clains 1 to 27.
Pat ent ans pﬂ% cTt'?% pragess gccodinp & R4 athorein: the, masimush ertipg tm‘é?]%f teq Ractpn mixture is
a- A ef i nmonorf@r% wobei das Copol ymer i ntranol ekul ar het erogene

Copol ymét k nf t t

() und i St e Reou e PR e € Arifie oo Serlre B GBSE e

m ndest ens zwei Te| | e ei ner individuellen, intranolekul ar heterogenen
Kette, l nfalt, sich i

(O LN AR Syl MY B  Silethlie bl U eIt Sion in

und wobel g@asmg %rocess aEQRHMEBRy & dkms 88 NA, Wr&kiﬂb @ﬁtgf‘st&JiHn%%E @tvd! BSbcies
(MAD) hat, dav@cﬁ/%ﬁmyé‘sr ot Ieth §5°)J@ﬂhMo{aMop8|ﬁﬁﬁr RHudl.S 2 und/oder das

Verh~ltnis von / Mv weni ger als 1,8 betragt, dadurch gekennzei chnet, daB
das Segnenis. bEwprotdss aRo@ING 1 aifnlds, which ¢ dhtnusiis QhdR Cend AR Adx@neSdofeht. di e

m ndest ans 10 Gew. % der Pol ynmerketten stellen und ein durchschnittliches
Mol ekul ar geéx Thh brotefa btcoriimg td aly of Cgims A8 tdiesihers sdio Gopstycheeprodant is cured.
durchschnittlichen Ethyl engehalt von m ndestens 57 Gew. % haben, und das
Segnment bz#8 The prpgess agoedirgeie) amnef €igis) 283e ¢ffiwwherein méid poiyresreatiofeis cpgdugiechip |at indst at
sind, die ei meptuvigrgeastohni ttlichen Et hyl engehalt von nicht nehr als 53

Gew. % ad¥ wei sen. 2. Copol yner nach Anspruch 1, das eine internol ekul are

Di sper si t ~f9-Jlp Progess AFROMER Y Gl 48uyhapesintaid reastionsmiiyye furhey compyisps diene, and whereln
Copol yner ket t 282 °fz?fsda??'?véﬁﬂ§é¥hfuﬂel‘aaﬁﬂ'wg°€wf ang} dlengjaerfeq, if Spid Yty BRI A
45 weni gé?“‘(?@ﬁ*ﬁ’eﬁ“esdur chschnittlichen Et hyI enzusarmenset zung
Bntsgéfgp? ?@t he TOC lpa}%c rolin tona‘?‘wgg éEsn%eéé t%4§ wheel dr%n_gblg Ir?;%oﬁﬂﬁ s glenweg wqh
Zusam*rensetzung au’?v\el 3 d| e sich um 13 Gew %oder weni ger von der

dur chschni &1 trgesbel BELANE US AR B WA sHBtRBHRMRIHRLCt 15 Bioflaed CAMObASERICK
nach Anspr uchygicatiR§ bi il @ brbuBt éfﬂg,qrmkoagwtaf,e D spersitit eine solche ist,
daB 95 Gew. % der Copol ynerketten ei ne Zusammenset zung auf wei sen, die si ch
um 10 Gew. $2.0Therprovest gRérdiv@ o GRIm 66)rvhBmnhdaidt dobdahee ibrddlidiYié ©187de8 aBwdredaridon g
unt er schei detmineral oil diluent in an amount of from 5 to 50 wt. %.

53. A lubricating oil composition comprising a major amount of basestock lubricating oil, of lubricating
50 viscosity, containing an effective amount of a viscosity modifier comprising a copolymer as claimed in
any of Claims 1 to 27.

54, The lubricating oil composition according to Claim 53, containing from .001 to 49 wt. % of said
copolymer.
55
55. The lubricating oil composition according to Claim 54, wherein said copolymer has a weight-average
molecular weight of from 50,000 to 500,000.
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55 5. Copolynmer nach einem der AnsprCche 1 bis 4, bei dem das Segnent/die

Segnente mt niedriger Kristallinit ' rchschnlttll

Et hyl engehalt von 20 bis 53 Gew. % l##%gédgﬁdé éj}é ’mmml” muuluurml
nach Anspruch 5, bei dem das Segnent/die Segnente mt n| edrl gef

Kri stal | i nig,~tneGitnEiindoif ofpssitiBh hdcbrihd Roidrh By | vagmRak Eveuﬁﬂ%ve?%ebdo%cé& M‘{ ig0
unf al Bt / unf asig@nhan 6oo,de@pol ymer nach ei nem der Ansprtche 1 bis 6, bei

das kristallisierbare Segnent/die kristallisierba- 5 ren Segrrente

ei nen dur clsschgiidchitatied@ncombyition B@eand to CiHNA 58] whdSmsait reigit-alePale Holecular weight is
unf al 8Vusif assiess.thal .2568mpol ymer nach ei nem der Ansprtche 1 bis 7, das ein
durchschnittliches Ml ekul argew cht (Gew chtsmttel) von 2 000 bis 12 000
000 hat. 1@s. e Wbeagatihg siiecompasition Asesding than of Aaims 63 to S uherkis Ghith copblyinertemprises
Mol ekul ar gewi etten¢ Gmmredyleseri ttel ) von 10 000 bis 1 000 000 hat. 10.

Copol ymer nach Anspruch 9, das ein durchschnittliches Ml ekul argew cht

( Gewi chtrenic.t Eie)lubyicating oit c@otilios az@irOY ahwabf. Claigs $3 to o paving reeRY: dedesiinf fassic h
1, das el ne NBrelR@P&eRy@wectRdswEYIAE towagneaymaies mpordiue el mi ndest ens

ei nes von einem Verhaltnis von M/Nh von weniger als 1,5 und einem

Ver hal t ni s sQ‘OTf“’W'RWG/‘Bh"%?ﬁ“ g Accgdigg fo Gai eﬁ?e’??ﬁ'ﬁ%?’tﬂﬁ‘ét"s@é'fy of ipgs than)20,000 cP
Copol yrrer nach® Rﬁ%aﬁ'FHE'I‘FAff“dB e %‘E‘ﬁ‘f‘%fe@’pe}’ pedordiect i n der Zusammnsetzung

de 1 t h
ach Anapr Sl SE Y 4RG3 S o §*&9'593C Seosb At 6 B 10806 P
m ndest ens 20™ ERBIEM, hy eﬁr Vonet nang °mp°'ﬁtf"e (W?EI den. 25 14. Copol yrrer

nach ei memggeg, 6“1” W Qficehttat® boinpbation d8Roring By dvRlaf ln%QPW&UJn?X Glil4R g
aut wei st , gg dﬂlﬁ(e(:t aletahmun of JE}QJOE nfg{r%ﬁliygjéﬁ HQlo clé'i’i? tnf 0

auch ein Ver h@,L,pngL,Qoy,on MV von weni ger a ennzel c net I'st.

16. Copol ymer nach ei nem der AnsprCche 11 bis 14, das ei ne

Mol ekul ar g@gi THatoh \eBdidve icbntBkiraibliomBhshibn ad&'brﬁunélwciklmmznﬂ%%rﬁﬂﬁ cOpdhRier Y603 dBfnBE M
Ver hal t ni s voin aM dt Klainwes 156811 ger al s 1,25 und ei nem Verhal tnis von MZ! MV
von weniger als 1,2 gekennzeichnet ist. 16. Copol yner nach Anspruch 15, das
ei ne Mol ekmh.aﬂgemb b hatleviednt &fialcopuymatidsvatiinsdd, in shyet Slaivehlto 2ur ch ein 35
Verhaltnis von MW Mh von weniger als 1,25 als auch ein Verh~ltnis von ML/ M
von weni gerPatentandpriichgekennzei chnet ist. 17. Copol ymer nach ei nem der
AnsprUche 1 bis 16 mit einemdurchschnittlichen Ethyl engehalt von h6chstens
90 % beagodenC@glymg'a@s Edyiee nd, mipdastogkoainedy - Bllefifimonomer,| websi gasijegpolymer intramolekular
Zusamenset zulifipreggne Copolygiespiien riatt. iy Findeniess einsrelaty wRipylargeichesy Segment (M) und
unt er schei denMndestonygip giolpfrseichas Sepmenisihl ?5‘814“933 7webpi mipdestans 24ak Yo eipat individpelipen
Et hyl engehal t ™ 'W'ﬂd‘é@?é‘ﬂ‘gn Etf“’ﬂ °“l9'@‘2°6 r i mings e"@é\/ﬁ%{" dergiigtte yytadt, sich in
Copol yner nac@e’r “ﬁ‘g}‘ﬁ" e ‘” BE“PW é?ﬁg@Pﬁebl ﬁ“é‘&‘ﬂ?ﬂ t"idl ‘f"i?ﬁ’e‘i‘?s

Et hyl eng&hal t %“%‘a@""" 5“
naCK iﬂgprﬁchs "'"% gas ¥ t"'@Lﬁ;d J’gc qefl ﬁﬂé&% kf’“'?%‘c a‘%
Ile Eur hes

bezogen auf d ; prﬁéhe
1 bis 20, bei yfdefife 'd@rc M:lﬁ&%#@ n)!in ﬁ%\ﬂ/&%ﬁ‘aﬁ\ gg;(ﬂ%&g/oyhabgw[hﬁd mn ementsbzw

m ndest eps ei g Sg@ﬁent%t(‘i‘)[%ggh%ﬁ@ tit sind, die einen durchschnittiichen Ethylengehalt
von nicht mehr als 53 Gew.% aufweisen.

2. Copolymer nach Anspruch 1, das eine intermolekulare Dispersitit der Zusammensetzung aufweist, so
daB 95 Gew.% der Copolymerketten eine Zusammensetzung aufweisen, die sich um 15 Gew.% oder
45 weniger von der durchschnittlichen Ethylenzusammensetzung unterscheidst.

3. Copolymer nach Anspruch 2, bei dem die intermolekulare Dispersitit eine solche ist, daB 95 Gew.%
der Copolymerketten eine Zusammensetzung aufweisen, die sich um 13 Gew.% oder weniger von der
durchschnittlichen Ethylenzusammensetzung unterscheidet.

50

4. Copolymer nach Anspruch 2, bei dem die intermolekulare Dispersitdt eing soiche ist, daB 95 Gew.%
der Copolymerketten eine Zusammensetzung aufweisen, die sich um 10 Gew.% oder weniger von der
durchschnittlichen Ethylenzusammensetzung unterscheidet.

s6 & Copolymer nach sinem der Anspriche 1 bis 4, bei dem das Segment/die Segmente mit niedriger
Kristallinitét einen durchschnittliichen Ethylengehalt von 20 bis 53 Gew.% umfassen.
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(rry ™- (M - T2)X(112) T - (M1- T2)y - M 37 EP 0 299 608 Bl

* C L M S gekennzei chnet sind, wobsi x und y beide
1 bis 3 sind, Mdas kristallisierbaf® %@Htmumfaft T dagmum{"ml m””"l
ni edriger Kristallinitat unfaBt, I\/I und M2 gl ei ch odor verschieden'si Ad und

j eveils singMcaBaRAthathTh ar%ans r;r Vil %gg%t/c% gh nfaclm nb1o8C msﬁf&ﬁ%héfﬂ%d
und j eweils e'dﬂrcﬁschmm:chJE ?QJ&% Anspru 1
bei demx gleich 1 ist. pol yme nac Anspruc 21 odor Anspr uch 22,

bei dem di e7.Sepp@yhe? ndch eh'x@lq dIQAdsﬁFbé?ﬁlefhtd b&iIBA ddaisthisiorbare SHoRbIAR Kristallisierba-

Gewi cht srg tt elrertgsgmeis BiRsnCdarthéchhitichtR Eyishddkat vor BRdbstnt 82 8&RY ludiRrurmdbsen
Copol ymer nach Anspruch 23, bei dam die Summe der Gewi chtsmittel der

dur chschni t 8. iGapsyimdvbhack Usinshma ldgre \AhphticRe TiebisSe.gainiem dukchdeidlittiloRed Molekulargewicht
wesent | i chen géevichbsmiteiyvdaead00 bisaeood @b hates dur chschnittli chen

Mol ekul argewi chts des M Segnents ist. 15 25. Copol yner nach ei nem der

Anspr Cchee 19.bi Gopdymer dach Ansgrenhdie dasDiiredunchadhaitiches2olekTengedishiGewlehishittéin®p 10 060
25, das Et hyl &is, 1 ®2@3Mabn und 5- Et hyI i den-2-norbornen unfaBt. .n 27.

Copol ymer nach ei nem der AnsprUche 1 bis 26, das gehgrtet ist. 28

Pol yner i sat #brfop@ymes nacrAnsRivchiSe as el fuiggchpisienesoyiels 'ﬁ‘ﬂ?W"ﬁ\é@BwNﬁ@'ﬁ?’h@h 29 080 s

ei ner Reakti oPSm? %8Mhng, die Katal ysator, Ethylen und nindestens sin

bl yeee oot Phigruid i Cﬁ'w“«xﬁ“f&wsu?@“%agg% U B! Rl
gl ei chzei ti ges, ( “"Lni YPCHBIPOLTT AR E8FEernaEles xop YeiMw von
initiieren, wobe er ,@ﬁ*‘e"nzﬁg it laangsmat erial den Katal ysat or, Ethylen und

m ndest ey ?i rboﬂ&\'; e‘?rngé\ Ahs §1f lJ1r' Hr’geﬁB&e %'ig s@h% der, Zusammens m mindestens 10
Pol yneri sat i Ongf,8a ki) ,Q,p\%fq Sbags el nen mschfreren aktor U a Eft
(b) m ndestens sin zusatz |c es I\/bnorrerel nsatzmaterial in d| e
Pol yner i sat 40 rcogeHeer RasNARSRcH 1Y, bbil RMUME TER' sidkaP @by ABLKRISRIING LMIRRIREH 20
w rd, wobei dasewat el woﬁa@nwmmmﬁhmat zmaterial 30 m ndest ens
si nes augs Et hyl en und ei nem oder nmehreren weiteren a-Q efin(en) unfaBt, und
(c) die Pol yareropsiyher dachi dineehediar Raspliichs 110 bis aBgis folns Mowkidgewithievertaiting ailweist, die
gekennzei chnetsowait durcta@n Viethélinis) var 3BIM,| vos herigeeiaisel bt iavoh ditaVarhinsiatvar Mp®zivas
verwendet wi r dvenigérials 1tf gellampzeichsst §t. Nns Reakti onsm schung, die i mwesentlichen
frel von Cbertragungsmtteln ist, verwendet wird, und 35 (ri1) die
rel ati verno St& divpelyee @achiwifendeyldesrrishe ditbis Nbrasmeing Mojskuignaiehiskieilutg ubweis edip
Reakt i ons- bedUif aritgesionsi ainoe Men @tem Verhilttia vormideie vast wonigeresls TRl ainesz\ortditnind
der Verwei | zei'P" YgMeroigeesion | st Adckenereichephist di e kristallisierbaren Segnents
und die Segpents mt niedri Kristalllinitit in demdefinierten Co onrrer
erhal ten welYpro! )’meég‘ac sP'gFﬂ &% dasehe qigayichigvertgiung autpRishcdio Royrol)
ei nen Zi &yl er- My, Kaavegnigeragls 1.60 26 AHehein YRrBF{inig Yo MyMy vo® Wepigar aﬁe‘rﬁ
der Katal ysat oid egpﬁ? "enwasser st of fI 6sl i che Vanadi unver bi n- dung und
Or ganoal uni g YKEER r}g&nqm&nfo%t %Tp h§1 %%FQ mu#cnscmmw tafy/ds3Berit U8h
aki' ve Kat al ySanalit S0 o W L 3ok HEset Fastonsetzung
Vanadi umggr bi REiiandéntin Hiide ng%‘@%%@t ldrlrﬁhte:% eiden. verb| ndung Sin
val enzgebundenes Hal ogen enthalt. 31. Verfahren nach Anspruch 30, bei dem
der Kat al ys a8 Qopéiphhor Siabte Ak§RICE NWEHS @Insrh Cdufdhhhittic R é{mgénaw&r Riidagds 20 %,
ausgewdhl t ausebddedlauy/tas Gewid) 3- X 56 wobei X O bis 3 und R =
Kohl enwasser st of frest;

45 19. Copolymer nach einem der Anspriiche 1 bis 18 mit einem durchschnittlichen Ethylengehalt von

mindestens 35 %, bezogen auf das Gewicht.

20. Copolymer nach Anspruch 19, bei dem der durchschnitiliche Ethylengehalt 35 bis 75 %, bezogen auf
das Gewicht, betrégt.
50
21. Copolymer nach einem der Anspriiche 1 bis 20, bei dem die Kettensegmentsequenzen des Copoly-
mers durch mindestens eine der Strukturen

M M-T
56
T - (M -T2,

@y T (M -T3), - M2
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VC14; VO(AcAc)?2 wobei AcAc = Acetylaceton; 38 EP 0 299 6 m
1 T T e e oo AT
Acetyl acetonat; 5 VC13.nB, wobel n = 2 bis 3 und B = Lew sbase, die

in der Lage ist, mt VCI1 kohl enwasserstofflosliche Konpl exe zu bilden; und

V(Di carbony! giiinfohet sindORGe Piufidy HRY | gfPRRIeY 9 FloRES sidE WP aBIkAGEbbarleT
Fornmel 10 R gggmbnt umtd®, T-dad-Segmeft niif niedriger Kristallinitdttur®hst, M* und M2 gleichbddrverschieden
abgel ei t et i gd unbl owaRY eif M-S8hran YRHhSMBH, L P UndNTKYbi8od8il Jorsbhide® sifid und jewsils ein
Kohl ens§ of f at-gégaiant safrastddd R in jedem Fall, in dames auftritt, unabhangig
ausgewghlt ist aus der G uppe bestehend aus Ca bis Cao-Al kyl, C3 bis
Cao- Cycl oakkgdpomel nath Arisgrudbl 20; aF §dm xiglelchA B car bonyl gruppe)a G, 20
wobei " Di carbonyl gruppe” w e oben definiert ist; und (b) eine
Or ganoal urB.nCepaiymertriacroAnspruchlld gpdeuinspruch @& beigdem@ia §gmentie T't ust dhith wasentlishdi3ias
Al R2Cl ,10Al 2 g8cheI@wic§nittel des durchschiftii@@h MolehpiRudR@ihts basik@R ) R2, R2Al - OAl R2 und
Al R21, 30 wobei R und R Kohl enwasserstoffreste bedeuten, unfalt.
32. Ver f aRf-cPrrabieer nae fsaweh 281 beijgem dipafummerdex Geviehismifiebder gerghechiyitichap Malsier 3
unfaft. 33. 'wgpwiehts ¢an Spamented)’ HachT*dmwepgptipherighich dan Gpvichipmittehdas durghscipilichen
Mol ver h=I t ni Molgiyigravichis fasMiPee8ist:  vanadi um i n dam Kat al ysator 2 bis 25
betragt’ .Verfahren.nach Anspruc _3%?), bei dam _.das | verhal tnis von
Ao s GO ShATRLE SR Pt B gr - |40 35,
Ver f ahren ,pagh ei nem.der Anspr | .34 L |
Kat al ysat 69' E’kgﬁﬁﬂgrn'{a‘éhnﬁn\f’ id %bséggéén% Lé %H%ﬁglp oﬁgeqﬁlﬂg 53:?* g . g]ry?rq%%g?rf‘esna r‘rl’f%ﬂrti ei ne
Losungspol ' ' [ f‘a,gg ; ruch 35, bei demdie
Kat al ysagt g}ri'zg%@ﬁéﬂn@%né@ﬁhn%fgg?sgﬁgﬂeo, %{;ﬂ%ﬁgg%r?égégl tert werden. 46 37.
Ver f ahren Jgapdlyninsbritdianbh 207 Herstitthgdh cigdiyleY gathaR” ASRIBON 8L Sitbr Wekiddiemi- di e
vorab gem scCihurghdle Katalysator, Ethylen und mindestens ein weiteres a-Olefin umfaBt, bei dem
(a) ein Anfangsausgangsmaterial in eine Polymerisationsreaktionszone eingebracht wird, um so ein
25 gleichzeitiges Wachstum von im wesentlichen alien Copolymerketten zu initiileren, wobei das
Anfangsausgangsmaterial den Katalysator, Ethylen und mindestens ein weiteres a-Olefin umfaft und
die Polymerisationsreaktionszone mindestens einen mischfreien Reaktor umfast,
(b) mindestens ein zusltzliches Monomereinsatzmaterial in die Polymerisationszone nach der
Initlierung der Copolymerketten eingebracht wird, wobsi das zusitzliche Monomereinsatzmaterial
30 mindestens eines aus Ethylen und einem oder mehreren weitersn a-Olefin{en) umfast, und
(¢) die Polymerisation in dem Reaktor durchgefiihrt wird, die dadurch gekennzeichnet ist, daf
(i) im wesentlichen eine aktive Katalysatorspezies verwendet wird,
(ii) mindestens eine Reaktionsmischung, die im wesentlichen frei von Ubsrtragungsmittein ist,
verwendet wird, und
35 (i) die relativen Strmungsgeschwindigkeiten der Monomere in Abhéngigkeit von den Reaktions-
bedingungen einschlieBlich der Temperatur der Reaktionszone und der Verweilzeit so singestelit
werden, daB die kristallisierbaren Segmente und die Segmente mit niedriger Kristaliinitit in dem
definierten Copolymer erhalten werden.

. 2 28. Vertahren nach Anspruch 28, bei dem der Katalysator sinen Ziegler-Katalysator umfast.
30. Verfahren nach Anspruch 29, bei dem der Katalysator eine kohlenwasserstoffiésliche Vanadiumverbin-
dung und Organoaluminiumverbindung umfaBt, die reagieren, um in wesentlichen sine aktive Katalysa-
torspezies zu bilden, wobei mindestens eine von der Vanadiumverbindung und der Organoaluminium-

45 verbindung ein valenzgebundenes Halogen enthilt.

31. Verfahren nach Anspruch 30, bei dem der Katalysator
(a) eine kohlenwasserstoffidsliche Vanadiumverbindung ausgewahlt aus

50

0
]
vC lx ( OR ) 3-x r
55 wobei x = 0 bis 3 und R = Kohlenwasserstofirest;
VCl ;
VO(AcAc): ,

wobei AcAc = Acetylaceton;
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dann 1 bis 50 Sekunden gealtert sind. 38 Verfahren nach ei nem der AnsprUche
35 bis 37, bei dem die Reaktionsm schung di e den Reakt

ei ne Copol ymerkonzentration von 3 YEBPL39608Bhat | bezog mm} “ &I"ﬂ@"ﬂ@%
Copol ynmers pro Gew cht des Ldsungsmittels. 39. Verfahren nach  Anspr uc

be! damdie Re }\I onsm schung, die den Reaktor verlgBt, aene Copol y-

mer konzentratig oﬁ O/CQ{},%%&DQ o hat, bezogen auf das Gew cht des

Copol ynmers pro L65ungsm’tte| s. 40. Verfahren nach ei nem
der AnsprUche g%gér%n dadm dlAget‘g,;cgth@@terrper atur der Reaktionsm schung
-50 | C bjgs 150 y; C, et ragt %9 299 608 Bl |

P Tl At \M:lblln Ll ﬁsSun@B lewisthie, die ifdbr LaYE Vst @2hr en nach Anspruch 40,

be! dem di e MBXLHBEIEKMERNBEIRIRBIAS KEmpksE 28RS LRNS M schung 200, Cist. 42
Ver f ahren nach ps@bdsgigrufdeys bei dem di e maxi mal e Ausl aRt enperatur der

Reakt i Onsmi s chuidpeiMiartionyigruppe vori direr Vél@nduMeitt adtiFeimenach Anspruch 42, be! dem
di e maxi wal e Ausl al t enperatur der Reaktionsm schung 50 Cist. o 44.
Ver f ahren nach Anspruch 43, bei demdie PoIA%marl ation adi abatisch ist. 45.
Ver f ahren nach el nem der Anspr Uche 8"b?s 'be? dem der Katal ysator eine
aktive Spezies unfaft, die fU m ndestetns 65 % d@s gesanten hergestellten
Copol ynmers sorgt. 15 46. Verfahren nach Anspruch 35, das kontinuierlich
ist und 15n Hexan als Ldsungsmittel durchgefthrt wird. 47. Verfahren nach
el nem der Ansp r‘tD@ﬂ@“’QB‘ 5'1%9'569'“ Basiveriass Aldenonih  (DiFffhleptriRiomefishyddt injjedem
48. Verfahren nf h"‘ ?’Héﬁf’d‘é‘f‘ 'PQE%TYE{QSZ’S"'UF‘sa”ﬂ?e" Gienpe GesiAnprdeus C1 bis Cro-Alkyl,
Pol yneri sati on WE""@ bkt or durchgef Uhrt wird. 49.
Verfahren nach An %%ru%)e wwo en N aﬂktl onm schung aufl erdem Di en
unfaSt ufid be! nes [
a-aefi nrmnorrerégﬁ anﬁa an"'um efbéngj% ggr?‘év elagﬁ%rgg’%g% X%%‘eﬂ&d%% den
Rohr r eakt or ei ngeg\@p kst wer den. 26 50. Verfahren nach el nem der AnsprUche
28 bis 49, bei demzé ,, Copol ymer produkt mit Schmi erol grund- naterial

verm schis; wird. Skrcle er f ahren nach Anspruch 50, bei dem das

Copol yner pr odukt |Am-m|ner Menge von 0,001 bis 49 Gew. % 30 m t

Schmi er ol gr undmat eyomdr,ver m scht wird. 52. Verfahren nach Anspruch 50, bei
dem das Copol yrer ppadiaAet; undh €i ner Menge von 5 bis 50 % mt

Kohl enwasser st of f mmer al ol verdl nnungsm ttel verm scht wird. 35 53.

Schm er obz usammenseba Bngg RuKablepiasrstpfiteBe bedoMemgenfadi. nes

Schm erol grundmaterials mt Schm ervis- kositat unfagt, das eine wrksane
Menge ei ness2/iVettehesn nedhgmemtich32.iber demgleeKetdivshtor, V@heynd &2 s opdBimer  gemAB

eai nem der AnsprUche 1 bis 27 unfaBt. 54. Schm erol zusam*rensetzung nach
Anspr uch 5333. ¥pshpnomeh l9inem 4dpr Bagerighel28 W 39| Bande dap tWiiMethéitnigy vags Aluminium  zu
Schni er$P5zusaﬂﬁﬁq§@t"2€ﬁvg“%ﬁ‘°%'§?ﬁ%é$4 be! dem das Copol yrrer ein

Gewi cht smi tteI des durchschnl ttliche Mle on 000 bis

000 auf wei s B S et S AR B BHTSE. p erachilhy
Gewi cht srni tté‘Fta'aW B?séﬁ Etf?ﬁ} ttlichen 45 Mol ekul ar gewi chts weni ger als

%2@ OE??“ 8l U TS 0L ATALHER S eSS

86. Verfahren nach Anspruch 35, bei dem die Katalysatorkomponenten mindestens 0,5 Sekunden gealtert
werden.
45
37. Verfahren nach Anspruch 36, bei dem der Katalysator Komponenten umfaft, die vorab gemischt und
dann 1 bis 50 Sekunden gealtert sind.

38. Verfahren nach einem der Ansprliche 35 bis 37, bei dem die Reaktionsmischung, die den Reaktor
s0 verléist, sine Copolymerkonzentration von 3 % bis 16 % hat, bezogen auf Gewicht des Copolymers pro
Gewicht des L&sungsmittels.

39. Vertahren nach Anspruch 38, bei dem die Reaktionsmischung, die den Reaktor veriéft, eine Copoly-
merkonzentration von 3 % bis 10 % hat, bezogen auf das Gewicht des Copolymers pro Gewicht des
55 L&sungsmittels.

40. Verfahren nach einem der Anspriiche 28 bis 39, bei dem die EinlaBtemperatur der Reaktionsmischung
-50*C bis 150 C betréagt.
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60 58. Schm er6l zusammenset zung nach ei nem der Anspr Uche
dem das Copol yner Ethylen und Propyl en unfal 3t. qumlzﬂl l T I”“"I
Schm er 61 zusammenset zung nach ein feps 59?35}Uche 53 bis 5

MRV- Vi skosi tat von weniger als 30 000 cP bei der maximal en

SAE- G enz-4Ru ach
Anspr uch. 25, (RRHE el o0 JeCn s el RunaloRg L KR AERRSIALRG - €
maxi mal en SAE—Grenz Punpt enper at ur des O es hat 40 EP O 299 608 B1

9 . abl Velibhrbd nach Rhsdiden 4SCkUYLE aiemmmt&%&was#maawm&mné% -gie
ei ne MRY- Vi sigpositat von weniger als 10 000 cP bei der maxi mal en

SAE- G enz- Punpt enperatur des O es hat. 62.

A addi t i vidanveiahrerthath Faspiin Sief Beil dgn d@i reaximale AuslaBtemperatur der Reaktionsmischung 50°C
Kohl enwasserist of f m ner al ol verdOnnungsmttel und etwa 2 bis 5 50 Gew. %
bezogen auf di e Gesantnenge an Kohl enwasserstoffm neralliverdl nnungsmttel,
ei nes Gopdh.yYefelwergmaim Anspiupte4, tie dend\dis (Pokdobrisatibn lbdiagbafseh ishf aBt . 63.

A addi tivkonzent rat zusammenset zung nach Anspruch 62, bei der das Copol ynmer
w e in ei dBnYeflehrempagh eineh dlecAnsprliche 28 bitet4 bdi dem dprsKatalysaorgaine aive \BepriRg v fath

el nem Schni efis UpMmindestsris B3 frecler aespotey hesgestslinr Bolsmpreserdler Anspr Cche 1 bis 27.
Revendi catlons 56 1. Copol ynere d' 4t hyl bne et d'au noins un nononere

al pha- of df*fnYejakren 'Paé'éii“TspE‘Hb » Gardpatingigytighrid Hahip Ha>@§ alg t‘r&suﬂ%"g’“t?b‘fi‘ﬁthiﬂﬁes a
het er ogengit nt ranpl.ecul aire gnapl yn se relative-
ment 11 oS REPHREREL P AP AS e ol e ey e poatBlist ol i | e,
dont au n r n nS bg! ivid er i {

i ntranol g?hl %ﬁﬁ? npcg atl e&qc{?\ei‘%n K uen 2@ ab!l% 7l BQ d\é@ éjfe lPLlymé%isaH%n d‘e% s ginem
chaf he, dlffbrent une autre dans Ieur conposition d' au noi ns 5 % en
Poi ds 20 49, vairbly h&2Hnsgilich! 8bdi d6ARM KERGdRsRsdARM Q}ﬂgf&grﬂ Bldh |ufifagt GndP& deim
mol ecul ai re fofMend ShésCaud eyl domPRRErbn MRidhhnGBinr JnBToRin! AUhenRran BhsHOnGAe

l e rapport Masiiineh Rorr@bki: biRglspefst herden. Car act ~ri sd en ce que chaque segment
(M estzsun segnent cristalli sabfe constituant au nmoins 10 % en poids

desdi t es @bavémasrer]Rach @InyrRIBICANSHriich 28 bisLIBLHeNBANE BRECIPUIRINGrbrdLRt it SEMiESIgrund-

nol ecul ai r e dateial verhissht WilD et une teneur noyenne en et hyl ene d' au noins 57
% en poids, et le ou les segnments (T) sont des segnents de 25 faible
cri stal | i r¥itt Yerlalyrembach Aasptueim 8 heindenatan Comly metpmgilike inceinee Melge avers 001 litead® G8.%0 en
poi ds. #. CoptEghmisr@grgndmateria! veraniscdwistdi cation 1, dont |a conposition a une
dispersite internoleculaire telle que 95 % en poids des chal nes de

copol ymbr &2pYesisken eseh AnariuhoiPp 89 deMmodes deppoldndrreduist i @in@5Magas LYoRnSi tiss 542 TE %
en poids d' d'E?WF‘Y‘R?%%W%F!%’W&WQHW%V@W“@Y‘Fd6t hyl bne en % en p0| ds.

3. Co on |vant | a revendl cati o %" a dIS er5|

g Yoot oo e
copol yer ¢ p'?°§ bl Fs{% 3 gg? e e :g%?“f‘ Fucigos Do @@p%% en

poi ds” d' et hy?& 'nne en 6thyl ene en % en poids. 35 4.

Copol YT Uik al SURAG) 2 Al 103 ob PN ol AP BEERR b ervan

i nterm)JoecuI alre osition es

chaTnes d%scmleYJ%EQnmgetim@ nENTRASIEA G, su.ude.ql &afsbéo%oi RorLEn %wrz;msmeud&slo
% en poi ds da@énsdhn@itte dﬁle*u%?ﬂe%@ht& SN 000TElY S0dMB0 Sidwetd Nyl ene, en % en poi ds

5. Copol ynmere suivant |'une quel conque des revendications 1 a 4, dans

| equel | e seuSdheterdfgamEnsetlifg nachOanspruch .f.salbhldanpaaissaeaﬁchismiubnedeemﬁ@matenune
t eneur 40YyenNasiaiargdiviohts Bengetials A0 080 bekago en poi ds. 6. Copol ynbre suivant |a
revendi cation 5, dans loquel |le ou les segnents de faible cristallinitd
conpr en- r&@nSchnipedizuganauansatnye nad Anspredhh3l, dsicdecheddd (GewvichBmileledes piorctishnitithen7 .
Copol yner e sWMplelaiatgeiviaite weniget do2i§HE0 bevdglr evendi cations 1 & 6, dans |lequel le

ou les segnents cristallisables conprennent une teneur noyenne en 6t hyl bne
d' au noion P86 Schmjastizugasprepssetzung nach einem der Ansprliche 53 bis 57, bei dem das Copolymer Ethylen
und Propylen umfaBt.

§9. Schmierblzusammensetzung nach einem der Anspriiche 53 bis 58, die eine MRV-Viskositdt von
weniger als 30 000 cP bei der maximalen SAE-Grenz-Pumptemperatur des Oles hat.
55
60. SchmierSlzusammensetzung nach Anspruch 59, die sine MRV-Viskositét von weniger als 20 000 cP
bei der maximalen SAE-Grenz-Pumptemperatur des Oles hat.

40



8. Copol ynmere suivant |'une quel conque des revendi cations 7 '
noyenne ponderal e du poi ds nol ecul ai rgp gdesgésddss 12 000 Ogmmﬁmylg‘mlmm
Copol ynere suivant |la revendication 8, qui a une noyenne L u poids
nol ecul aire de 10 000 A 1 000 000. 10. Copolynbre sulvant |la revendication
9, qui a une Sto§ebnvesizveanteansetzungl nach dinsisuch®D ediel bing MBV Yiskadit 0D wapigeb als 10 00G%CP
000. 11. Copol yhsee masimglamBAE-GrepaRummpipmpereiuodes Plesgiei a une DPM car act 6ri sde
par au noins |'yn des rapports conprenant un rapport N p/M inferieur A1 5
et un rappor {62 ;aqupn;qqgmwepaetzgpg die f¢phlenwagsers ff@ggalglmgdtﬁiungsmmel und .etwa 2 bis
111111111151 1E3HEeY . (bezogem puf 1d'91§.°sacgf§a9§/ﬁ"b#eh'mﬁfafﬁtpﬁm'ae@wé%wem't@h oings
dans | equel | esHFROH@OrS GPPBNem fiof Aspracie Yo A{&™iA8t paut re dans | eur

Fovena:cor oSOt b i o B AR, i e 2
conmposi tiof 5 P 20 o ng 20 Yo en poi ds d' 6t hyl bne. 14. Copol ynbre

suivant |'ung,q | J ' .
caract ~ri sde%a' @%‘S@qﬁgﬁﬁﬁﬁ&ﬁ‘&%@g’r@ #%%ﬁﬁ?%&ﬂgeg% ﬁg%%lhﬂén %r §&§{uaﬁerl\14 ?'%1%7{)0“
Mz/ AIM p i nf f rRe@aHdicAtidnse®- 10 15. Copol ynbre suivant |'une quel conque des
revendi cations 1 a 14, qui a une DPM caract6risee par au noins |'un des

rapports CNPL e0syalymbid détiRiRAY ét aldl: Ploikk &M mbrbdlel Afps-oiéinliuel RodR boddtmErd RBASrbnant des
KMz/ ?Mp i nf eri etHainds dopdlymérigues GOk agsABIE inGamoaibirel cOntérBMEN thoind luh @hmbat (M§] oltativ-
une DPM car act efbtdighaden asthplbrd q@ais rhdins! @pgmént T fehdVlen aible-olétin, oY duiidinsAdeux
1,25 et un rapppdrsond/imdhaine individells 2 &étdrogénéils/intramoBelidireiosrmtitdnt Matne lal tdRs 5 %
guel conque des srepadsdiecadite @haine] dif2rdr 'ur@ydanitauttendang BAEEHMPOSItve ARG ndihs &t 98 \6h pdids
au maxi nune6gal ¢éthyl®e, 86 isdir cdpalgmére @nabe rdistribytioe tde dmids nioquiave (DRM)ietecque e rapport
porti ons -di f f br MpiMn|soitiintériete &|2' eyfort que 'elepont] Mavin sod infésieirtsi G caraciiriséran crsqué@hddue
en poi ds d' 6t hyfegment (Mgest Cn sedmanheristalisable xatstifuent e veinglite 8¢ propoids7desditps iaings de
t eneur noyenne BB Bisal ¢neamonepienrumEiaus, dunpaisls maéoylaire Biais Mojne 740 rehlues teh@r
Copol ynbre sui vAAYee MmEhdRe ey irping SAc% op Poieh @it leaqy 'emesoments (13 sont\an seammeets de
teneur noy¥Enne Bflesgstaliinité ayaphing jqpeuymaypnpaAnfihyi§ae me dépassst eps 53 G onreids.
pond-~r al e. 2?? ol %nbr_e ? [ van& |l a revendi cation 19, dans, | equel |
teneur moyenre EPPONPR! ISB'%aé’ devgpdiogiion . 9;?!“ ’é’ﬁ‘fmtsﬁ'&%é uns dispersits tg' culgirp telle que
Copol yrer e su vihie SUAEE PO EPRSH 0 Rebe ebnien g et A0 il g s
sequences ges segrments de 1a chatne SOnt Caract I Sees B& L% 0i ns 1 une
des structur 85 Cépl:krmérel\gbi-ranqs% revendié &r) 2, c;g l'eqL(eMa'dis gité i tg‘r‘;lh%)écul rle e c(aM sitipn est
T2)y - M ou X fehe Xuerﬁp); éﬁﬁ&& &ts chakds 40 a:% m@BfH?J ont [He' ¢ anz]s_ggn fu'%i :):Jgﬂs ou
conprend | edi t SGATERIY3 % bh 5ich ddRIhd 8 lacite GREP HENENG & bthyens BTE n {3851 al bl &
cristallinite, M et M sont identiques ou diffbrents et chacun conprend un
segnent M ssets, TCoRlymdrd stivahk 1 /dRAGIEMHIES, daks Bhdel laCiNpersiRt intRREURiG UIRLAPitb ost
segment T. 22. {GmpaleydbesseanSgéldy aBdditdsdchbRescabiiopelridd) ord ine Bekipdsitidhade biifrdte @810 ou
egal a un. 45 2doin€ g0l % B8R pdsSHBthyRAS dd 1adits AU tHoGerhé B6tRRNE,8n l%Aen poids.
revendi cation 22, dans |lequel les segnents T' et T2 ont pratiquenent |a
meme noyenne SenCrolyoidre duivimd i'ah® queitonqusl diis Irévendiodtion0 20k, ydahy Bqmlilevankes kayments de
revendi catfoon 2Biblegdsiglinitecpreienhent e naveurdeserme yreéthydine do ik 6at.am pdids. poi ds 60
nol dcul ai res des segnents T' et T2 est pratiquenent 6gale A | a noyenne
ponderal e du Gpopqulymére suivant la revendication 5, dans lequel le ou les segments de faible cristallinité compren-
nent une teneur moyenne en éthyléne de 30 & 50 % en poids.

45 7. Copolymére suivant I'une queiconque des revendications 1 & 8, dans lequel le ou les segments
cristallisables comprennent une teneur moyenne en éthyléne.d’au moins 62 % en poids.

8. Copolymére suivant 'une quelconque des revendications 1 & 7, qui a une moysenne pondérale du poids
moléculaire de 2000 & 12 000 000.
50
9. Copolymére suivant la revendication 8, qui a une moyenne pondérale du poids moléculaire de 10 000 3
1 000 000.

10. Copolymére suivant la revendication 9, qui a une moysnne pondérale du poids moléculaire de 20 000 &
55 750 000.

11. Copolymare suivant la revendication 1, qui a une DPM caractérisée par au moins f'un des rapports
comprenant un rapport Mp/Mn inférisur & 1,5 et un rapport Mz/Mp inférieur & 1,5.
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nol ecul aire dudit segnent M 25. Copol ynbre suivant |'une qu “‘
revendi cations 1 A 24, conprenant di ene. 5s G mﬂﬁﬂ j‘]
sui vant |a revendi cation 25, conpr%g%l% 5@8 ELPGt hyl bne, duﬁﬁ‘ L Y]

5- 6t hyl i dbne-2- norbornbne. 27. Copol ynbre suivant |'une quel conque des
revendi calpOBsolmete 2@vanfild revBificatiod |15 HahsiBqueriésdites phifior’® df@ren 30 d8!rautre dans leur

1 1111 dombbditioh athd inbihs 10 & en phids d'bhyiene. © 28. Proc~d6 de pol ynbri sation
pour | a production d' un copolynmere suivant |la revendication 1 a partir d' un
mel ange r ei8CtofRyMBle SLRANDlCewnticdith CALasYSRMesdBR portibiRYdiRRMt @hs &Ur EBRpBSHicHNe
aut re abpha- @kehbine20 % eNpsi@PeMyne.(2) |introduction d' une charge initiale
dans une zone de rdaction de polym-risation de maniere a 6

d6cl enchert4l Gopolyopagaivanofuns quaitobduin eas reveadicstionsi 1@ lal 18aiNg utePAMEGrdcBssée A ad foie s
du copol yner gar uh sgparieVigMaintgdeur ait SistilireragromMzMpdniérisbed thit al yseur, de

| " Nt hyl bne et au noins une autre al pha-olefine, |la zone de r~action de

pol ynbries #6i Sopotymarerseimanh t'unasueiesnaus dep revehgicetions 1 daids quh givnePPYrearagtfyjsée par au

| " i nt roduct i BeinY'uFesriappests gerarrenattrus rennert MeMadniérigvidnaseet darespdrtdi/MrinBdeved de
rdaction de p&lyndrisation apres |'anorgage des chatnes de copol ynbre,
cette char ge addi ti onnell e de nmono-_ 10 nmer e c_on‘gr enant au noi nﬁe&n
conmposant hﬁ%@lymérrjgg'éa”lt 18 'ﬁgl"ﬁ%‘;’éfﬁ_ﬁh‘f 0g B5M earastirisde 2 falsspas uny papeor MM e
- et (cf | a DEAYLPRLE 8L PPRY 08¢ dans | edit reacteur: caracterisd
en .Ce_ que 19' )Jop%@mg} ! 4 vant |%§Sgnet|clo§c%uleed;§ %veH&?c%ﬁo%g | § 1f60 byt 9 % t%ﬁetuglr%see 5 en
acti i 15 ™ gy g ol hladimi r 4335 Pyl T B ot N e s
essent i el | engiitasb gtk ot bolp@HENbral Goitd 8132 Fhdds ddvlohe,| ©S VI TeSSES Telatives
d' ecoul enent des nononbres sont reglees en onction des conditions

r~acti onnejgl 88olyPER GRENIa bRGIGHRETA LI Sored rAdYBithe R ¢hGBR dQNm&ts 0% AHT ~€
de sej our dapsdslsor Heedgondétais.€acti on de nmaniere N obtenir [es segnments
cristallisables ou de faible cristallinité dans Is 20 copol ynere
défini. 299 Bspyméd Siventanhe haoldoriue nids GaehdiatichS,1 8 aiBs ayan Uil tohdr Glédny SRUT
conprendl un étafiak yine moins 85 %i eaghbids sur Bake phliddalbt6 sui vant | a revendi cati on 29,

dans | oquel |e catal yseur conprend un conposd de vanadi um 25 sol ubl e
dans | es ¥pdferolymbrarsgigand iz revendicaignotde dams dgauel dputenedr’ radyanriersn $thyiges vardegidsBeiat
pour former &usbesatrprdétalenent une seule forne de catal yseur actif, |'un au

noi ns du conposd de vanadi um et du conpose organi que d'al um ni um cont enant
un hal o¥brfd- SGeRolEAME spkant [Hee apelognaye degievapdiralipnsd!, & 20 donpleg gdayences fep 4pameants de
revendi cat i oft chtine ntraraptiripees pay u rpolsd HRRes BIUEHIPSF end: 30 (a) un
conposd de v&nafp‘u sol ubl e dans | es hydrocarbures choisi entre 0 35

0

VA x(OR) 3-x X a une valeur de 0 A 3 et R est un radical hydrocarbone;
VC14; 4305 M. T _(y%cAc) 2, 00 AcAc designe |"acktylacftone; V(AcAc)3, ou
AcAc d6sSi gne ! alet Iac)étonate; VOCl . (AcAc) 3- x, 45 o0Ox ala

val eur 1 ou et JACAG _dssigne | 'ac~tylac~tonate ; et VO3 .nB,
1h ) N

ol x ety représentent chacun des nombres entiers de 1 & 3, M comprend ledit segment

<0 cristallisable, T comprend ledit segment de faible cristalfinité, M et M2 sont identiques ou différents et

chacun comprend un segment M, et T' et T2 sont identiques ou différents et chacun comprend un
segment T.

22. Copolymere suivant la revendication 21, dans lequel x ost égal & un.
45
23. Copolymére suivant la revendication 21 ou la revendication 22, dans lequel les segments T' et T2 ont
pratiqguement la méme moyenne en poids du poids moléculaire.
24. Copolymeére suivant la revendication 23, dans lequel la somme des moyennes pondérales des poids
50 moléculaires des segments T' et T2 est pratiqusment égale 2 la moyenne pondérale du poids
moléculaire dudit segment M.
25. Copolymére suivant I'une quelconque des revendications 1 & 24, comprenant en outre un diéne.

55 26. Copolymére suivant la revendication 25, comprenant de {'éthyléne, du propyléne et du 5-éthylidéne-2-
norbornéne.

27. Copolymére suivant 'une quelconque des revendications 1 4 26, qui est vulcaniss.
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o0 n a une valeur de 2-3 et B est une base de Lew s cap ab ﬁ de forner avec

VC13 des conpl exes sol ubl es dans Ie}POderocar ures; V(gro molwumlfym

di carbonyl e) 3; so od le ﬁ@”ﬁﬁt dlcarbonyle
corrposd de formule RCGR I -CR I
0 da A B@J’lsl folﬁ\éﬁgah n"{&unglg Q@cné” &ynl &opsi ré/ ijgmla eenhxc§10r61 %tpg,lﬁﬁé'u.—ﬂe

car bone et % rﬁ% fhr! %{31 ‘E@Ea?all eur.eéet I h§ lot ad P p%néiameg;&ha-o@nw e
un groupe al kydoﬁ,p.%ﬁlan 2 o, un groupe cycloal kKyle en 43
Bl (a) l'mtréduétioh Id'une chakdel ihitialoLdahd uhd zdne “de Féactioh de pymériation e Gibdierd ¥CO
e‘t un grogpe ar Ykdontidr @ pBpdgatdn isinfiitandé AleSdeRRIBMht BLtSA 10D @368 )dd Gopdhindke? ladite

"groupenent di cafdaimitife comprenard G dalyséud el I'8IHYISHE R aif MmoilE GridLitrd Biphatbiéfife) EORE
or gani que d' al ure Pdattish 66 polEnérisklitrEcomPreddnd BlDBoifsOUNPER BAT Hans ditation ; Al R3,
AIR2 O, Al 2 R3@)Jintrddudioh2d'sdl MoiClpe ddlre charge de monBinér@RiadsRRBditeRzbAS -deAkdelion ad
Al R21, 00 R et [polyrsdisstionl egrey Bethiogagxdds \etiaiossat moprilenére, Cette IRargd adoitiGoheliesdsi ranot
| a revende cat i oméBilcomgenant ke quies vl eompataal gheigiLentre tthylRem ok W€hbd plasiould RSB YITB-
33. Proced6 sui vifinest eine quel conque des revendi cations 28 A 32, dans | equel
| e rapport nol ail@ é agedujte/dg laplymesiastian daps ieditiréasiewians | e catal yseur est de 2 &
25. 34. Proc6d6 suipairsé|es ce adfendi cati on 33, dans |e ue | e rapport nolaire
de | al umi ni um au\eaiilise atreaiaiegreptan &ﬂ”!ﬁl?@éﬂ? caialysey@clh: 3 15 35 Procrde
sui vant 1'®s revenfi] 8?;11“?"5?1?” Foping ug melengp & *Waﬁfélq”‘l et °§SGW19?P§'§H& dspgyfvu dagent de

t al t PAb
pol yrr 1 sat o1 e ﬁi%fgi’sé?i;"'ﬂ’g" @%‘F‘z@m i azg:;%ﬁffiiff% et o e
d | || 5
dans 1eauel 1 2o cRll il Tk Lt lhnk st b sl Bl

conprend des conposants qU| sont 30 prdalablenent nelanges pui s

vieoilis pepglanicsds fivait ué.%mmslﬁ& 283&ms eamréfi&a@ééhmmbrehd’w\ﬁtaqw goRneYi&. des
revendi cations 35 a 37, dans lequel |e nelange r~actionnel a la sortie du
reacteur a umeprsaa@amamalalra@ndwatt&oa@phwmqeead@caauﬁe&E:o%féw utl BéinRS @0 CHRadium
poi ds du 280po0l spixbis Qlaflies MPdretarbties B0 |ud aBinposd DrgaRiquePd lalem Si éagidsedt our former
revendi cati on e3Sntidhamient s seale forthentel cageeur dai ti'um Bu abing dl dorB@sd e vahddium et du
r~act eur a unecompesé ergatiquisi daumEtuNCpBhantidT Falogite attarhél fbr Ubesiatsorudeevaleacme de
poi ds de pol ynere par poids de solvant. 40. Procede suivant |une quel conque
des revendi 8htRronddé Qant I39yendication I0cdane leqieh lotcataipseptagompendl: adni ssi on . 0o
du m-l ange r dact(d) ompemposédaskanadBi@ solulgle dans @ hydBcadbires Fhotscentt® sui vant | a
revendi cation 40. dans |l equel |a tenperature naxi male de sortie du nel ange
réacti onnel est de 200 * C

- )

35 "
VC1, (OR) 5_,.

ol x a une valeur de 0 & 3 et R est un radical hydrocarbons ;
VCh ;
40 VO({AcAc)2,
oll AcAc désigne I'acétylacétone ;
V(AcAc)a,
ol AcAc désigne l'acétylacétonate ;
VOCL{ACAC)3- 1
45 oll x a la valeur 1 ou 2 et AcAc désigne 'acétylacétonate ; et
VCiz .nB,
ol n a une valeur de 2-3 et B est une base de Lewis capable de former avec VCl3 des
complexes solubles dans les hydrocarbures ;
V(groupement dicarbonyle); ;

50 oll e "groupement dicarbonyle” est dérivé d'un composé de formule
R-C~R'~C~R
[ i
56 0 o

dans laquelle R est un groupe alkyléne divalent de 1 & 6 atomes de carbone et R, chaque fois qu'il
appara®, est choisi, indépendamment, entre un groups alkyle en C; & Cyo, un groupe cycloatkyle en
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45 42. Procede suivant |a revendication 41, dans | oquel
maxi mal e de sortie du nel ange r6act P 608 B1 de 70 C 43 ’ﬁﬁﬁﬁﬁmg Iﬁzﬂ II!
| a revendi cation 42, dans | equel enpera ure maximale d

n6l ange reactionnel est de 50 | C. 50 44. Proced6 suivant |a revendi catl on
43, dans | equel ¢} &cpodt YiBrbieahiiddh @Sic,adétabat i que. 45. Procdd6 suivant |
une quel conque desygréipernéht GiddbddNe), A13u f "GbupdiRniSdida@ani@l” alldébnifion lindmeds ci-dessus
conprend une espece active qui pourvoit a |lobtention d au noins 65 % du
copol ynbr e t ot alb) pr ethpbdé. orgabiqubtd'aldriom clbissdahy ia toupeacomereeantli cat i on 35, qui
est contisnu et comdfsit dans de | hexane uAlisM comme sol vant; 44 EP O
299 608 Bi AiR2CI, 11121712 11212 1111 1121,2 fill! 47. Proced4

sui vant |'une quelA:Bs@ue des revendi cati ons 28-a 46, dans | equel le

copol ynbre obt enu Affre produit est vul canisd. 48. Proc~d6 suivant |'une
quel conque des reviBflcations 28 a 47, dans lequel |a polymrisation est 5
condui t e ¥ans au MYPRP2un react eur tubul aire. 49. Proc~d4 suivant la
revendi cation 48, FRAHAR ZeEfueI | e m-l ange r~acti onnel corrprend en outre un
di bne, et dans le choisi entre |'Nt hyl bne, un
autre nononbre al %%%?ﬁ"ﬁ‘?"dﬁ'cﬂf’ﬁﬁygﬁiﬂ#@ est char gd dans le r~acteur

t ubul ai re e d ant 1'une
qguel conque %es mrcé?/élesr‘f' a|m(t:gutr evgrr'lscag 3q Cii me el 2he cTta'ﬁ uerlcotf‘pre'}:dggpctl)‘l yn%ﬁseCYobt enu
come produiy ﬁo%adénmm% 6o s J;y'er%n ik 252 dlfs RAR 10 Aot OGRS
suivant |a re\{g, BlineA L 9h 5 ala L_,st zgggol ymere obtenu c produi t
est ndl ang6 avec hUI ucb nte de base en une quanti te de 0, 001
a 49 % en- pgd. dﬁocéarﬁ?suwg’rﬁ me@dd@auénvanaané Radef ) FApRbIEAbIAIR e PRumiFla Su LLGMEH 08 1
copol ynbr e obtca@nssuossige o5 esluit est m-langd avec un diluant constitud d'une
hui |l e m n6ral e hydrocarbonee en une quantite de 5 a 50 % en poids. 20 53.
Conposi t i on3sl' Aratkdséesulviri ndsfrovaidications 2P & 3aadahs WGB! 1§l Eoiipodatits A0 FatalgsalirSsonl prdbtible-
hui l e | ubrif| asnemélangéasica paenédvsatiarosst ire ppliyodiseatioa eh soldtibr i fi cati on,

cont enants une quantite efficace d' un nodificateur de viscosite conprenant
un copol ynbf& Rsesédéasvivart lamendjcatibredin dare ledest los comprdintsadul atalyselr sonPeillibglandant au
Conposi tion d'nmins|0& seegbdd.f | ant e sui vant |a revendi cation 53, contenant
0,001 a 49 % en poids dudit 25 copol ynbre. 55. Conposition d' huile

| ubri fi ant e3% freeagh syhvant, la yevarglicetion; ¥ndang leqyel He catalvpaw| qompierd Feseampesaps mdidseal e
du pol ds %ol 6d¥halapipaeny melangés puip ez Pasdent @0 sesgndess.  Conposi ti on d' hui | e

| ubrifiante_suivant |a revendi cation 55, dans Ia elle | a moyenne, ponderal e
du poi ds nmoPHd u?cé‘? sé’i"é'gf”'lerﬂ‘ FanaKgydes sevansisatisnd é %ﬁ %’l"? mBlANGy: rérgHiqnee! a la

| ubrifiente sdfy 3 e i b CLLEPTBITSE, U 'Pé’ﬂuae & TSR ifg FoRtith & e
du poi ds ol ecOfal éepéf‘s?m &PM%€re a 250 000. 35 58. Conposi t| on d' huile

: ;g["er Iealne C% lrfé N a&%a%%re%@&&ﬁpgj% ﬁuglgééas@e%%%dcg&ﬁel g?ia gb 3_6%1 %féjg;‘:l; :t une
u

Composi tion d' hul |ante sul vant une quel con ue ﬁﬁ? revendl cations

53 a 58, ayadipdtB&s dflant rune'dudiEhaid &bs TSRS ﬁh@ 'dxﬁsslgcﬂgl' 1 RpSratu@ Pailssiche
noi ns de g0 OQﬂn%Bnge.g@t@,ﬂmgaatsur@“g;mte maxi mal e SAE de ponpage pour

| " huile. 60. Conposition d hulle lubrifiante suivant |a revendi cation 59,
ayant une Vit rocidd siantalewshdieBc] AR daks leqliehtid femPeratiii Maxirtkis 36 s6E dG Fhéfanbed
t enper at ur e nasdctiohhe otidai20ee CSAE de ponpage pour |' huile. 45

45 42, Procédé suivant la revendication 41, dans lequel la température maximale de sortie du mélange
réactionnel est de 70°C.

43. Procédé suivant la revendication 42, dans lequel la température maximale de sortie du mélange
réactionnel est de 50°C.
50
44, Procédé suivant la revendication 43, dans lequel la polymérisation est adiabatique.

45. Procédé suivant 'une quelconque des revendications 28 & 44, dans lequel le catalyseur comprend une
espéce active qui pourvoit & I'obtention d'au moins 65 % du copolymére total produit.
55

46. Procédé suivant la revendication 35, qui est continu et conduit dans de I'hexane utilisé comme solvant;
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61. Conposition d' huile lubrifiante suivant |a revendication 60, ayant une

ommoratir o1 Tt et o Sac”socpimemsassor 1 noct o) I URSRERHANN

concentr~e d' additif pour hUI | e, conprenant comme diluant* ufe huites =

m'nraleh environ. 2 0. % , a base
de la quantfitp% Eéé s"ljvgm(it ‘Hﬁé&f er'|c°F¥i'uﬁedr o3 "L PIAP YR %P %oﬁtgedaﬁsegﬁ‘feﬁft ‘f°8ﬁ}'m$d° l?ﬁte””
copol ynere SU|van une conque des revendi cations 1 a 27. 63.
Compost {1 Of, GARERN LR find YWbidonbucPR" collilelor el 214y, Ldhs IGRUENG o FmbRBIoR s
dans | aquel | QoAag,té:&ﬁpgly,qﬁgs%megc{we re d a?? ni dans’ P&an‘% quel c nqg uemg?gs
revendi cati ons 55 a 58. . Utlllsatlon daps un Iubrlflant d un
copol ynbr eag wirosadet sulvaM rhereﬂdd&béﬁ&nﬁﬂv,'@ar@%uél%’%@ﬂﬁg@@édc@ﬂﬁe! Jsonﬁ:r&ﬁ-en‘bﬁtre un didne,

ot dans lequel au moins un composant choisi entre I'éthylgne, un autre monomére alpha-oléfinique et le

didne est chargé dans le réacteur tubulaire en des sites multiples d'admission.

10
50. Procédé suivant I'une quelconque des revendications 28 & 49, dans lequel le copolymére obtenu
comme produit est mélangé avec une huile lubrifiante de bass.

§1. Procédé suivant la revendication 50, dans lequel le copolymére obtenu comme produit est mélangé
15 avec 'huile lubrifiante de base en une quantité de 0,001 & 49 % en poids.

B2. Procédé suivant la revendication 50, dans lequel le copolymére obtenu comme produit est mélangé
avec un diluant constitué d'une huile minérale hydrocarbonée en une quantité de 5 2 50 % en poids.

20 53. Composition d*huile lubrifiante comprenant une quantité dominante d'une huile lubrifiante de base, de
viscosité propre & la lubrification, contenant une quantité efficace d'un modificateur de viscosité
comprenant un copolymére suivant 'une quelconque des revendications 1 & 27.

54. Composition d'huile lubrifiante suivant la revendication 53, contenant 0,001 4 48 % en poids dudit
25 copolymérs.

55. Composition d'huile lubrifiante suivant la revendication 54, dans laquselle la moyenne pondérale du
polds moléculaire va de 50 000 & 500 000.

30 56. Composition d'huile lubrifiante suivant la revendication 55, dans laquelle ia moyenne pondérale du
poids moléculaire est inférisure & 300 000.

§7. Composition d'huile lubrifiante suivant la revendication 56, dans laquelle la moyenne pondérale du
poids moléculaire est inférieure & 250 000.
35
§8. Composition d'huile lubrifiante suivant {'une quelconque des revendications 53 & 57, dans laquelle le
copolymére comprend de ['éthyléne et du propyléne.

§9. Composition d'huile lubrifiante suivant {'une quelconque des revendications 53 & 58, ayant une
40 viscosité mesurée au miniviscosimétre rotatif de moins de 30 000 cP 3 la température limite maximale
SAE de pompage pour I'huile.

60. Composition d'huile tubrifiante suivant la revendication 59, ayant une viscosité au miniviscosimétre
rotatif de moins de 20 000 cP & la température maximale limite SAE de pompage pour I'huile.
45
61. Composition d'huile lubrifiante suivant la revendication 60, ayant une viscosité au miniviscosimetre
rotatif inférieure & 10 000 cP & la température limite maximale SAE de pompage pour 'huile.

62. Composition concentrée d'additif pour huile, comprenant comme diluant une huile minérale hydrocar-
50 bonde et environ 2 3 50 % en poids, sur 1a base de la quantité totale d'huile minérale hydrocarbonée
de dilution, d'un copolymére suivant I'une quelconque des revendications 1 &4 27.

63. Composition concentrée d'additif pour huile suivant la revendication 82, dans laquelle le copolymare
ost tel que défini dans 'une quelconque des revendications 55 & 58.
66

64. Utilisation, dans un lubrifiant, d'un copolymére suivant I'une quelconque des revendications 1 & 27.
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