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4009; /1'5' 94(/:“1‘,9es 3 % l/11.98c 1 3/ 1980 152710/ 1980, 811/ 19
81, 11908/ 188 %‘g‘g‘?

135706/ 4¢ ;< oy ﬁ@ el fipphifdf i e
138715/ 108 deva a,mu,q, Tk 409/1986, 37802/ 1986 and

37803/ 19865Is nnﬁ)gﬁo,ﬁd,ﬂmmm gCOnponents [A] obtained In the

nmanngr nOWBﬁdeﬂ)ﬁ\a formitydride,hose exhi bi ti ng an et hyl ene

pol yner i zasisyciopértddieny)pthydircatfiith tydriael yner/ mmol -Ti x h x atm preferably

hi gher t haBisc@bpengiahypren gwwdiumiliydride, X h x atm when used in conbination
Wi th an or gealeydobentadiemipendyharconuangdrideon netal conpound [B-11 containing a

| i gand havPi§ YG&P@!‘}Q@P@)@FQ@&WN@M@! on used in the present invention is
repr‘@sent efis hY'PYé'W%PﬂﬁnY%F" mmopgeblerisie ydide. s a transition metal, L is a
%gand cooPBf'ﬂ s ainl “F@Wﬂ@‘“ﬁ”l’d&ﬁ” Qhydifle. netal , at | east one of L is a ligand

ing a c E ieﬁy b ', and when at least two or nore |igands
having a c |§ ty% ' mgcrh%r ontai ned, at |east two |igands
havi gacgc e,t, o éllnkedtogether 10 via |l ower
al k ene, Q,%omlﬁd g,ﬂ,ﬁdeor substituted silylene, L other
than t he IBg ;eﬂgp@nﬁm il ohednRAde, Skel eton is hydrocarbon group of

1-12 car bOB:s@}deMada @aﬁyym.i;o,ﬁunﬂ.aons@rokmn atons, aryl oxy, hal ogen or

hydr ogen, 8ighethyltyslogentadibryfiréonini dichierids,r ansi tion metal . In the

abova- nent Bisihédtyltyolopantadienylircdniumidichleride, t r ansi ti on netal i ncludes zirconium
titani um Bisfindenybgircaplumdiighlerige.or vanadi um by preference, and particularly
preferred Biséndemybairegniumgibrmienaf ni um 15 The |igands having a

cycl oal kadﬁﬁﬁxﬂwﬂé’éﬁe@ﬂ)ﬁﬁmqﬁwm for exanple, cyclopentadienyl,

al kyl - subsf} ogentadispile) %gmradmhmv nyl such as methyl cycl opent adi enyl ,

et hyfcycl og& iyl ent adi enyl , di et hyl cycl opent adi enyl

and penta cm 5 i ndenyl and fluorenyl. Two or nore
|'i gands hagj &ﬁﬂ |§%§” as nentioned above may coordi nate
to the traggc_ ? ase, at least two |igands having a
cycl oal kadi enyl " skel eton nay be |nked toget her via al kyl ene, substituted
20 al kylene, silylene or substituted silylene. The al kyl ene group incl udes
nmet hyl ene, ethyl ene and propyl ene, the substituted al kyl ene incl udes

| sopropylidene, etc., and the substithiylsilylene I ncl udes

di net hyl sil yl ene and di phenylsilylene. The |Iigand other than those having a
cycl oal kadi enyl skeleton is a hydrocarbon group of 1-12 carbon atons, an

al koxy group, an aryl oxy group, hal ogen or hydrogen. The hydrocarbon group

havi ng 1-12 carbon atons nenti oned above includes, for exanple, alkyl,




25 ‘and aral kyl, and the al kyl Eﬁ Pl %,pdes met hyl , ethyl, propyl,
| sopropyl and butyl. The cycl oa 9 % nment i oned above includes, for

exanpl e,g; f‘.&; idgycl ohexyl, the aryl group includes, for exanple,
Ieﬁ l yﬁﬁﬂfw

phenyl judl Kyl group includes, for exanple, benzyl and
neophy! . em{laReblindens) a,nmﬁ,nt I oned above i ncl udes for exanple, nethoxy,
et hoxy mrs(mgynyn ythama.rnyl oxy group includes, for exanple, phenoxy. 30

The hal Wndﬁ&(ﬁdb@lﬁﬁ%y&iﬁmmmmbomdm for exanple, fluorine, chlorine,

br om ne BhyEndbisfdaeethyl Zrtantimipehailodes t ypi cal representatives of the

transi t i Ehylenebistridenydmesiot airdeniumeanonebgomidecy c| oal kadi enyl skel eton, rep- resented
byt he cHthylenabistindenyhrirdonjupydighiprel err] in which Mis zirconium

Bi s( cyclE¥ylensbistin 4")’@!“!"%"&?\ m)nochl or| de nonohydri de,

Bitss ( cy c| Eiplentbisis; nohydri de, 35

Bi s(cycl f‘d92¥') F'[?PH' 'P‘g& Bi s(cycl opent adi enyl ) et hyl
Zi rconi enyI zi rconi um hydri de,

Bi s(cycl | f y r|

Biss(cycl 9&2 m Y fﬁﬁlﬁﬁ&m um hydr| de, 40

Bi’s( met ygy&ts@pﬁ*{yﬁdh&%, doéiuntdidhlokid® NMonochl ori de hydri de,

Bi s( i ndegwylendbis{7GRutiylihdeRyaifchr i dighriggpnohy dr i de,

Bi s( cyclEmyRadbii-emeky) Rihdeyaitcomantidiehlohide i de, Bi s(cycl opent adi enyl) zi rconi um
di br om deylehibin(23ydirhettyletaibdetyi)eircpdignndhloside, zi r coni um nonochl ori de, 45

Biess ( Cy C | Epyiendbin(si 7einyéifiyet-ihdehyl)zircommdichiorideonochl or i de,

Bi s( cy c|Esytenabisth 7edindtioryy Cihdeny)zircbniun dichiorideum nonochl or i de,

Bi s( CyC|%@MSWW§&%WIQWﬁWWWHOCh| ori de,

e ik lgmi %’? %ﬁ.ﬁ gl
8s. po nd and also

Bi S(%&& B NRSaWitRlérh ﬁ\b{ : ?ﬂ fiﬁﬁ@% L.35d the solidified organoaluminum

Bi s ( &y edriviearal cldrgayas dt &lehe time of%a er] gl

Bi sf Uqﬁ@d_?&bé_s@dfér@&@feﬂiﬁtﬂh& b &éueleanslfdnmlaﬁﬂmﬁu ﬁdslafédlﬁ_ﬂ&édl iR BMamMe, indibganeai Um

Et hypsdnehicPi PabmBy Npsli siubbyioss; i s1agmmioss)) sakbanobs; nexloioz(oBs) d2a8p4/)o0as, DEas0s/1988,

Zisg CON3504/19885260903/1988 andl eplrasnieks. s(i ndenyl ) met hyl zi r coni um nonochl ori de,

 Et hyl em'edams@ar.nquﬂn)s aegtphlyrherizedrbg gas phase polymexization pi sdspension polymerization, itis desirable

Et hyloasrdhs abpvernchotiopkd selist thapsition metgleompermdsesitbe iBoliéatpenent.

Et hy| efbarganpalirinyip|oxyzgomeeund (Ghvsed @me@rqs%-mﬂmmabw@p\y(qlmwp PiA hepaone-um

di br iprauble organgaluminum oxpcompownd &ifst discovensd by the presert iMenieFsy - 1- | ndenyl ) di met hyl
z 1% coanMﬂb%W'%MW"SWbFW@f’P%mWE@i bYWGE’P%‘N"?R@F -Zi rconi um

nﬁ;:h:( de \él enebl s 4.5 6 7 t dlr ndenyl ) zi r.coni a@ﬁvﬁ g
chlo Ez'gxﬁﬁlgﬁil m de,
Et hyl eg JbéT %’Qﬁbﬂ

édu &ﬁsﬁaﬁx%ﬂj &5 of magnesium chloride, copper

45 sulfate, alummum sulfate, mokel sulfate or cerous chioride.
(2) The procedure for recovering aluminoxanes as their solution in hydrocarbons which comprises allowing orga-
noaluminum compounds such as triatkylaluminum to interact directly with water, ice or water vapor in solvents such
as benzene, toluene, ethyl ether and tetrahydrofuran.

Bf-‘é(cycl%@'ms pigiegniumdishioidei um nonochl ori de,
Bi s( net RN 2 "ﬁ? ride, 50
BPS(n-b 1 ) 1 ﬁ“ﬂ'ﬁh ?ﬁ um cwaorl de, Bis(indenyl)zirconium
di chl or P ) h' Bi gc¥cl_ont1)ent add\e | zi rconi um
di rretis)l sircom Bf“g'ﬁ ‘ "_' %\ metal in the abbve-exem-
Bi 58 L&E%’f; I
&rid

50 In this connection, the above-mentioned solution of aluminoxane may contain small amount of organometallic com-
ponents. Furthermore, the solution of aluminoxane recovered by the above-mentioned procedures may be distilled fo
remove therefrom the solvent or unreacted organoaluminum compound, followed by dissolving again in solvents.

The organoaluminum compounds used for preparing such solutions of aluminoxane as mentioned above include,
for example, trialkylaluminum such as trimethylaluminum, triethylaluminum, tripropylaluminum, triisopropylaluminum, tri-

55 n-buiylaluminum, triisobutylaluminum, tri-sec-butylaluminum, tri-tert-butylaluminum, tripentylaluminum, trihexyltalumi-
num, trioctylaluminum, tridecylaluminum, tricyclohexylaluminum, tricyclooctylaluminum; diatkylaluminum halides such
as dimethylaluminum chioride, diethylaluminum chloride, diethylaluminum bromide and diisobutylaluminum chloride;
dialkylaluminum hydrides such as diethylaluminum hydride and diisobutylaluminum hydride; dialkylaluminum alkoxides



‘15 Et hyl enebi s(5-nethyl -1 -j ngen rconi um di chl ori de,
35 o

Et hyl enebis(6:methyl -1 -indenyl )ZF? it chlori de,

Et hyl e 7 e

Et hyl qéﬂ' as% i grﬂXJm ﬂogge %ﬂl&éﬁ@}g%% dﬁhﬁ%%&%mum aryloxides such as diethyla-
Et Ey: ene ﬁ m‘inp:znds Hgﬂlaql r kyl%lgmmum.

Et hyl ene rﬁl gu sdd rH, Hm mmum represented by the
Et hy I ﬁ oxYy- e 2|rcon|u |c

Di rret hyl si enenbl s(cycl opent ad| enyl ) zi rconi um di chI or| de,

Di.net hyl si | yI enebi s(i ndenyl ) zi. rClDGlHL)my(bsﬂsz“ de,

Diet hyl si | yl enebi s(met hyl cycl opent adi‘enyl’) zi r coni um di chl ori de, 25

| sopr oghgleindeyeeb iz arfeieadh@rpgsitiva nunbenand =ak.chl or i de,

| sopr opy Thechzgasdaiinninkin pempivardis mentibreti kiboye mayte pgdadeittensinginodin cimibmiiode. There may

al so be Geedisusedinsthe sobtionset alminoxans dwlearapiatictiydreatrbons suelyrshenzenp, ohieneiyieasni um

met al qupreneraad eyimemes aliphatighydicarbeng such perentanpriexaneispiaresolane. deaane, dadecans. hegds:

haf ni LG#9AR eqtadecgpe; #!&Y?MW@TPﬁaWE'!s&F"hW@°WW’E"P’E¥F“%E¥°!&P°’%‘B 619“‘&19"’ IBI"E e as
gH“a!'q?& Wﬁﬁy %‘!9?‘?9@84

RSB R IR R T
;molt Ihd?‘Pe e,,,\mee %@asom.ﬁd% iﬁ@%&% ihvan %;Py&naﬁlm &]‘Bgﬁeﬁtuﬁich .

be bbseu teﬂﬁsdi‘ﬁtatoﬁ\t arld¥y hre 8o emaﬁ%él n’nSbﬂzdﬁ olefins. The processes f0r
the pr epséladimymeaéensu%bch%fdah&mwnaﬁs:tyrobmu.ﬁmtaainer@mmwdis oR&itd By Suspendingin T Or
exanpl o mi & bdrizpryaid OrgRtdkiIeMihunh-oxiPcdmpduralinén anidGr corledpddinl 2O B9 mgaiofia T 1438 81 Al
54403 1508 Shixing 1o 16 ifirigBBspentidt BYE0AOIGE, hotts) Tilning 8@ sultidd mix@ideImD G518 Sfiiter equipped
26090 34ith ke ket £ 80D B v@Bing foun imesitiiel soliss porfionsixmrated ow fhie filfer withes0[pw byemenezatd by
gas 25 es@to mehsyredid amatiit iymnodl) obAl siowmerpasnt ipte filtatat i on, it is desirable to
use t he Whenthe banpanp-ingrlyblerganqaluminum gnrdormppundstofthe emﬁpbmgn a'e apalyzed ty.inffared

onpo ni?ﬂ‘i'm"'?ﬁ@efﬁ'r( ARlP (RreselBhraol ot mﬁﬁ{g@@t arpuk) 260.£mt Hig apf@e@ﬂve( 1220)
| nvent‘?‘B’ﬁ“‘H‘d a&lo Reficularly indng rgpge of f &89 num
oxy,c0 ou ‘b WW'WB%W‘?WW? Bsr'gfe"eﬁé" in 1S PrEpRET specift-
aboVe- °éﬁ m s surang Gk Phof Rl Gl bt
pr ocedurﬁ Hm 1Ht i on
in hydg |o¢ é?@m&a&ﬁr%dérﬁ% 8 um corrpouné ich as

trial ky B&trﬂMGhHNr nﬂmﬁmﬁﬂmﬁpéuﬂd& &:&Gﬁummoﬁ SbRited is Stowh AYERPYNAS
havgsng ab@mmmswﬁrﬁa IR@pecthuih, b B15Di,FhtidisBeLgHEHne & vaitle of kil Rilicié dblaiad ih ABolldwidg
exanpl mannétydr at es of nmagnesi um chl ori de, copper 45 sul fate, al um num

sul fate, nickel sulfate or cerous chloride. (2) The procedure for

recover i (@)Adiesomnecingiamexiragn ponbatiaropms! 1280 e ad atmadimom peilt@hesount 1240 cpUrigtakes e
al | owi ngapabpaelimbal um num conpounds such as trial kylalum numto interact
di r &t | y bhAtrpnsoiiiianse ;T%)coéarbﬂbsmpemmwmpmtuahawﬂ VA 1and an tragsmitanee(fie%) of a

t ol.uene, PEt “@Pﬁ?@ﬁ’eéﬁqﬂ s%"éﬂ FGG?“EH%HQW“’ by drawing f pgriical ing fiemesid %hﬁm'P‘Pﬂe

above- me “fr mgts FHag0 crosigsai vertical fne uith Bt bagg fine Lo
or ganone he..,sol uti o L poxan
r eg quer e&l %_m"a[éln e ov e |mum i praf)ce I‘gzesISJ cnr1n; anJDalfaraun% 1?§0|c§| dH% nasagaese

th f
L g;gl \r/?w: aﬂﬁi&%ﬁﬁi Fi?a”%&@&“‘m %ﬂ“ﬂrn%m laHmdﬁEﬂiéaP R4 nentd Ewé)é?x

Hind 4 &sor,
prepari nﬁnn&wﬁiboﬁﬂ o W HamBdr H&Haﬂi@@&%sa’i}in m RGP with Selic 48 link 5,
exanpl e, whérébi bk absebanba (DU L, Syt /B isciiéuRiny | al umi num tri et hyl al um num
tri mopytemFrumwvaluwasb&ﬁmﬂap.yiyﬂhmammaMrl - 55 n-butyl al um num
triisobutylalumnum tri-sec-butylalumnum tri-tert-butylalum num
t ri pent y IRdpeatrium gia known Heapend-galubierprgana@iuminunt axpeampbunt! isishawnin Fig. 2./Ad eanble atenfromum
t r i cychidRdhetenteprsatibimaiumingng patcercround has & yaus ahR 2P ebolofbeing vitiudiln & #8-h 18, anddmissuch
as di n'8e bapreRe-inpaiukleeraarnalymingra oxyerorapaund of the Rresehinvertion is agearendly diferapt in thevriva oh
br offi dRzes/RepdiomBTR) a%w%emﬂeﬂvwmwmw umi num hydri des such as
di et hyl al um num hydri de and dil sobutyl al um num hydri de; dial kyl al um num
al koxi des 6 EP 0 436 399 Bl such as dinethyl al um num et hoxi de and
di et hyl al um num et hoxi de; and di al kyl al um num aryl oxi des such as di et hyl a-
| um num phenoxi de. O the organoal um num conpounds as exenplified above,
particularly preferred.is trialkylalumnum Furthernore, there may al so be
used as the organoal um num conpound i soprenyl al um num represented by the 5
general formula [err] 7



Wherein x, y and z are each a posrtrve nunber, and z a 2x. 10 The
organoalumrnunconpounds ment i orfdd® %hy be used either srngly or in
corrbln tion. Solv nts us ed in the solutions of.alumnoxane
aro "ﬁ%ﬁgﬁg (i ifeiis it T L.
alip ons su as pentane, hexane, heptane oct ane, decane,
dodecane hexade- cane and octadecane; alicyclic hydrocarbons such as
cygl opentane, cycl ohexane, cycloog¢tgne agd net hyl cycl opent ane; petrol eum
fractions such as gasoline, keros and \gas oil; or halides, particularly
chl oride and brom des, of the 15 ntioned aromatic, aliphatic and
al Meyclic hydrocarbons. In additipn thergto, there may al so be used ethers
such as ethyl ether and tetrahydrofuran. .Of these solvents as exenplified
abmve, particularly preferred are aromatic hydrocar- bons. The
benzene-i nsol ubl e organoal um num oxy- conpounds of the present invention
contain Al conponent whi ch dis- solves in benzene at 60C in an anount of
I ess Wﬂq@ﬁ“l@ gy of 1 te icatam o), and further desirably |ess than 2%
W%-fwﬁ%ﬂdé W&%’Hﬂ""tu it, B includpss for examele. metd wg%;‘ atgggpg , isoprogyi neb

beﬁz é??&utv' fﬁ‘ %%'SA grclaosh Odhesierarien ﬂﬁ%ﬁﬁ’é%e“a%
ment i B %ﬁ?t nding in 100 mM of benzene said
RO 8’8%’8%"&’"

or ganoa unt correspondlng to 100 ng atons in

terms of Al atom m xing the resultr suspensron at 60C for 6 hours,

filtering the resulting mixture wé ~8~gl ass filter equi pped with a

j acket kept at 60 C, and washing four ti-mes the solids portion separated on

the filter with 50 mMl of benzene at A3 [err] to neasure the anount (x nmol)

of~“Al atons present in the whole filtrate. Wien the benzene-insol uble

or ganoal um num oxy- conpounds of the present invention are analyzed by

i n#sr ctheddnzepesiosoiublp brgaroalwrtinum dg-Fmpounds ol the pregestinvintion maycoridinamoRyalymivurh enitrdp- at

ar ourresentady thedermilat 0 an absorbance [err] at around 1220 cmi is | ess than

0.09, preferably less than 0.08 and particularly in the range of from 0. 04

to 0.07. Infrared spectrophot onet+gcombad-ysi s of the organoal um num

ox¥-conpounds as referred to in the plesent specifi- 30 cation is carried
inthe follow ng manner. First, tR& organoal un num oxy-conpound .i s

ground, together with nujol, in an agate nortar in a nitrogen box to paste.

Next, the paste-like sanple thus obtained is put between KBr plates, and IR

SPECt fHdfniFf 1B étinbcPdbote]lard Flis'd 1)8EGBA SRR € foB12 RAbSTRAIAR, i allkhobir Pk of 1 1o 12

- megUf @b 16k, B iicPhreupy s Ri2h BMsbn BIOMK @ hidfoxl Bro) Béldgen'Phftirogki) Broded bR dag num
OXY - CRARditRféntddom teaamﬂreemrm cdsé) tRdfgarvalumBur? Bilyabifksiinds desiriiidanthif the ayloxjalu- 35

Fr om rhifuen unhusobt ai ned | Rspectrum a [err] ratio is sought, and a val ue of
said ratio is obtained in the followi ng nmanner. (a) A line connecting a
maxi mum poi nt at around 1280 [eLLlTﬁ? X|nun1point at around 1240 [err]
i s%t aken as a base line Li. ransmttance (T % of an
agigrption m ni mum poi nt at around 12/0 [err] and an transmttance (To %
of~a point of intersection are read, said point of intersection being
obtained by drawﬁng a vertical l'ine fromsaid absorption m ni mrum point to a

v oft § nd ilaPat Rdd: tical line with
sar's 4 gﬁ&iﬁc w%waé Yerbhes %ﬁ]ﬁ%ﬁ fasns a%l %g{?“ faghfie
S|n]hﬁ£hﬁﬁba in Q&aiC ctrng maxi num ornts at arou n and at

ar ound  $riefbt prédekd forlphephritl 8 bérerd-idaaRe dincaluminum Sxylodmpduftls of thé maarmvartnarns e
[err] chﬁtﬁct@.ﬁeaab Biirigiag & Soltion d? kiDMiRAxAR ifd confact MttOWHIE orladie hidRigér coAtBifingicompounds.

t ransm tTheaioive hideién cofithinify qompdiindsised imhe praseatinverliortifciudé Bledhols Suh &k dhandl, of-

I Nt eraneici-prapand) end isppmpdnel; digsisuoly aletiyleneglycol andmtitoquiriond; iartborganio atidecsuch salasaic pt i on
M ni nasihapdyprepionic ecid Ohthese corunoivels, pedieed @rs glcohois and dinks0d epedallpmreiencd essicoiglss ai d
ver t i calVatei gnthe astive-hydrager condaining lcprpourids withyriish this golution of Blumindxanedsbréughtiirto dorfact

cal cunaypeused axpolutions endisparsigns injpesasarben se@hasch@bwmedduepwrwee etanr gaiNepts ed. -

| R%s p%'E’tﬁGEﬂ’FF'U‘F’“a'aRWGW‘I‘e BRbEDE $Hsh %&S‘FWF’@‘"%P’ B%.‘Fsﬂq‘l'f' W&f?f"@)?? 9 1be water s hown
i n FiYhwhichtheso (:‘%?H“ﬁ'&‘ mingxepe is prg 'Iﬂ“b“"’?ct "'75’(91’ grpgpium

OXy G egrﬂge 6%1?0 omowgagr:ﬁm "H; h SSI ICa, umma an ec;f %us H’HST%US
the BERZENE LRI Py ARPNG: SHhaes RSP A 3 SLRM™S Shvent i on
is apparently different |n the val ue of 56 [err] frontthe known
benzene-sol ubl e organoal um num oxy- conpound. 7 EP 0 436 399 Bl The

benzene-i nsol ubl e organoal um num oxy- conpounds of the present invention are
presuned to have an al ky- onyaluntnugtunrt represented by the formula
<e ,, [err]



10 wherein [err] is a hydrocarbonE%ro%B gé 1 to 12 carbon atonms. In the
above- ment i oned al kyl oxyal um num PT I ncl udes, for exarrpl e, met hyl ,

Stez));: c‘ﬂ Vit 'ﬂ"e |3 %f%mm Eer f&;la 38;?& fot en r%u¥ J&Foom oi¥ds is 9a9r[s sfut

above, eﬁé & n@ hahc c%&ﬁs E&HE@;‘: nd)héxare I’f ne, ane

et hyl de &d eyl ntgrﬁréfbd: axdn8, cyd 006

t he beﬁaemmmej eqaaﬁaaﬁﬁhwmamm wgamnﬂwd %nd)ﬁas aawe@&armumamaﬂt ion

may  CO#&icA eéhafides @K 18 bibtNd-iMbHiforied afométie ydrécarBéra] diphatio/nytirdartons 41 lafcydiie hydtocasians,

wher ei parficelany] chiotidessndti@idise shdathers such @setthyl piherahd tetmhyalroluyer rQf thaselsalvent aoexamified ] t 0

12\¢ ar bwwe, partiouiarly peaferadl ére arpinatighysimparbdns.1 t o 12 35 carbon atons, an aryl oxy

group of Ithé eaciith as meltionmed abowvewatedr thy attiibydroggn eaainingi@impgatis osed imyad arogetof 0.1-

pr ové d&dholes prieferably .28 mbigs tar eoliof Al etomsipresentdmthestionef dheminoxdne. A doadentationdn tetnise

or ganoefialwminum atow)intheyeasfiansyatim isidesirably i x10"¢ omgram atom preteiakly | v 30721 3 grammaterofirandni t

40 a concentration of water in the reaction system is desirably 2 x 1074 -5 m nggpfprfbly@c 107348 '%PV'pr oportion

of at |ed§® 5%°%F'@"g‘gﬂw 5?)‘1”9“9%“‘? @alaG witipwaiss %ﬁtﬂ’eﬁﬁ‘\"lﬂ%@r“a‘f“ﬂ@/w%ast

70 rml &5 AmPls, e PBfWPepari ng the benzene-insol ubl e organoal uni num
N ust

]9 T?l-st OgP %g SP’? f t he%%%igsengxii% E]Jzog% tgnlrt%arng ro&aﬁ% rlﬁ%yﬁra?ﬂ%on solvent

oxy.- co gﬁqatm %@ akw. %&‘E Bk o ] ARG o

cont@i Ni (g TROSTBLRMLRENN mh%@mpnsesb gﬁﬁtsblbﬁ%n mRGERe nﬁ@&'ﬂnﬁbt%irébﬂnﬁﬂ%@mw&tﬂéSEd
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hydro- carbon solvent containing water. 9 EP 0 436 399 Bl (2) The
procedure which conprises bl owi ng vapor of water into the hydrocarbon

sol ution of organoal um num thereby bringing the organoal um numinto
cShtact with the vapor. (3) The procedure which conprises nixing the

hydr ocar bon sol uti on of organoal umi numw th a suspension of an absorbed
wat er contai ni ng conpound or a water of crystallization containing conmpound
I n hydrocarbon, thereby 5 bri ngi ng the organoal um numinto contact
with the absorbed water or water of crystallization. (4) The procedure

whi ch conprises bringing the hydrocarbon solution of organoal um numinto
contact directly with ice. The hydrocarbon sol ution of organoal um num nmay
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on the reaction of organoal um numw wat er. The above-nenti oned reaction
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time enpolyed is usually-1 to 200 hours, preferably 2 to
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0. 05-5 NnDiherying out the pre-polymerization, it is possible to use the catalyst in a concentration considerably higher than
that used in the system of the main polymerization.

50 In the pre-polymerization, it is desirable to use the solid fitanium catalyst component [A] in a concentration, based
on 1 L of an inert hydrocarbon medium as will be mentioned later, of usually about 0.01-200 mg atom-Ti, preferably
about 0.1-100 mg atom-Ti and especially 1-50 mg atom-Ti.

Further, in carrying out the pre-polymerization, the transition metal compound [B-1] containing a ligand having a
cycloalkadienyl skeleton is desirably used in an amount, based on 1 gram atom of titanium in the titanium catalyst

&5 component, of 0.02-10 moles, preferably 0.05-5 moles.

Similarly, the organoaluminurm oxy-compound [C] is desirably used in an amount, based on 1 mole of the transition
metal atom in the transition metal compound [B-1], of 10-500 gram atom-Al, preferably 20-200 gram atom-Al.

Furthermore, the organoaluminum compound [D], when used if any, is desirably in an amount, based on 1 mole of
the transition metal atom in the component [B-1], of 1-200 moles, preferably 2-100 moles.
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pre-pol ynmeri zati on becones hi gher than about 0.2 [err] preferably about
0.5- 10 dl/g. The pre-polynerization is desirably carried out so that the
anmount , based on. 1 g of the above nentloned SO|Id 15 catalyst of t he

- NN - NN NN -



‘erizati on anount of the ol efin isregr e%Et #% becone excessively large, the
production effici ency of the desi FEPHPSP 1poI - ynmers sonetines decreases.

In the prﬁ‘e g%xm |||&%tb&efb?%iéﬁhgéew%arga&?ﬁﬁ?g\buﬁ%be t@lg mtrénﬁcﬁm um

at om dghd ase ram a etranS|t|on
metal 2?6 %teﬁt?f?q@e o Qi mﬁtﬁ.tp &h.smtuﬁond@.ﬁarnﬁglae/dset@g }Qﬁ.{ﬂggﬁ of

i he| Etnﬂﬁ
gram at or%e@y{ﬁ aa&m yTtH% . &r&H&E‘uﬁﬁ ﬂ%&mﬁl%bl‘é%eﬁtk@ﬂhr& he
CONMPON fhgfogragh(?] Mak -500 gr am at om preferably 20- 200 gram at om

The ol efin pol yrrerl zat [ on sol I d catal ysts asprepared inthe manner nenti oned
abbve exhbiUsiyi fieome poheg@ncrabihg hownmio,eomd waight (niho-Aigietsud folystgrenepradited by Toyo

pol yner i ZSata fg. Gaf, Lid), @fvioleaular Wéight M andits GPC K@ Panmeation,Greomatographpcountatealetpartinedfo t he
pregent iprepankcorelatmdiaoras ealibriien fu@vetohthe woéculdr weightaing EY (evbbtion volime). Al thislime, thend
(1) an crpareidnigtresatie 08k yweigdund [ C] and/ or an or ganoal um num conpound
[D]. 30 (2 CP@rbemplegrapheta semplg -sar?pesprtabvl Cupeasyrement. %!’é@@ﬂﬁ’%%’éﬂ%‘t‘ec"'ﬁ'twe!gﬁt
desi r abl eﬂwdayewmﬁtefasemp'ac

o ralcylat
of [err] Wﬁm ?rng nggg&mpf%ﬁggﬁ'ﬂhﬂwr mpl"t'Fe"’t"’P’éﬂ%‘?"t"?

net df at [B-1] in an anpbunt of 10-8 - 103
gram aL JI {?orneof |y 107 - 10-4 gramatom and the al um num atons derived
from t he organoa I num oxy- conpound [C] and the organoal um num conpound

[D in ang)ame dihpldtbgeter itho-dichiorebdabend séhemtBre dipBristd BYErénnidjertiask <3t A6 s@ipM

at o 35 content BcHhdsd1hdby weight! S desirable to use the organoal um num

OXY- COMP QR THe ek is Réntbd @5 14bITan@EtigradvOrEbOLITBOVHIRItEASRRLIRCthd dainple i i BoldgUNt  Of
usual | y X6)-The solulioniéilidred andthetitatgisdubjbctedis GPGr ably [err] gramatom Al /| .

O~€fi ns which can be pol ynerized with the above-nentioned ol efin

pol ynmeiGPCaneasumentent cahdiiorsy i ncl ude et hyl ene and a-olefins having 3 to 20
car#®n atons, for exanple, propylene, 1-butene, 1-hexene, 4-nethyl-

- pent ene, Thi“'@%‘t"@ﬁﬁ"*Wiicaﬂ%%'é‘de’fled@'%w?@mﬂ& t et radecene, 1-hexadecene,

1-oct adecgne,. 1-eicosen Io ent cycl ohept ene, nor- 40 bornene,

5- et hyl -( - }ﬂ? ehLC P § @pe and

2- ne%hyl( % 8, 8a- octahydro- naphthal ene. In
addition ed above t her e may al so be used styrene, vinyl

cycl ohexa &loah C{I"mm etc In the present invention, such olefins as
exenplified above may be pol ynerized or copolynerlzed either by liquid
phase pol yfRymeasirdnaht oFHE Bmcuht of AidthrieQBILEN poftidh IRV LARNNarRRhONEIULIS BériidAmeRis thed POT
phase pgtoweRbmpbsiion@Rtribulibn) was condutredisylajdiigiabsubd ¢ & B copOINe LRSI BOGARYdsdoNify

pol y e thezogymishie naleche atS1484iC; folidmad byaEnokng 101E31C.| Thiregiten ke fn-decape ingoiidiel poftion tvasON
cataly sanmvedsby filinatibri encteevediecark-seluhiegiotiipn Wwasgevoveted froro the itratd, thereby reeaalving the rrosunt
[err]. (bré yelvblergttionn pressure enployed is usually from at nospheric
pressure Ftuﬁhel Riotthe eepolymer wascmegtiired af 19816 undars doptheti2i1€ kpr essure to 50 kg/ cng,
and ®he pol ymeri zation reaction may be carried out by any of the batchwi se,
sem - c@#ﬂ#&ous and continuous nethods. Further, the polynerization my be
Y d e?P out at om) or lrFIe sta tR] der different reaction conditions. The
nol ecularr tﬁ%' 2 e't'ln[ Bol ymer resulting the polynerization may

be npdi f 'A%QimFbVof@hb rﬂﬂarf:\éti bvafkbld aﬁﬂdﬁﬁ%’nﬁbndsﬂm%ﬂ&:d&%ygg& 91 Ze%&l QBohddand &M OF
by chapgbiigcsht Fad SMoWdaBs Liredigd RBctbIEBIRRERE it 8 hEWPLANE &by @' Ho neous solution

POl Y e Gt Riagriealia biidHEiSwaRlobthiRe. TItiRsdition] 200 AIdt H&Ene!waS B drid Althér W stirring at
CONMPON@OC3 52841 of §Rilrtion BREHPRILIMIhMMIA G625 (A1 1.0 noN) Rk bdid dréliMsg BRF 4 ;Zea&d oP8D minutes,

acti vi tdleaed byrehctivhdor € hqaa Bliceessivelythatorsbrailradt the repeibrymiiire wiscalevai@l tesodC oveela period

nol ee u bt housang ke reiction was dolitinbeddurtherratithas teopéritane for irbdud After kontpjetiortdbthe readtion, Bl

pr esentf 4 selutiondf digthylalyminug cbipiide ipdscsnerdNi=zirndlt wascadded drenwise ge8P °Gloves apenpd i $0

ot her @Hie frtioved by tsadtion for: bouto Alter somplstionrebing eastion; @ spids partion wasseparetedydiration.

c onpondhg lidggortien] 'EHSGPFE'GB"W@F EtsPﬁﬂéﬁdd'F %90 ""f?fé'e‘@f‘% A hasg, 97l of & sdluien of ateﬁv'%;%

of the ‘é%%‘f“’"PF ling {ﬁ‘ EFP ARgtee §t'?'6h°"&5t‘ta e
used ngl%gﬂt %ﬁ%‘ in
(co) poPWP? UW:%@ % &'%mgé%wﬂg alffynun Fg{igé BgieMsh ‘%%;}g" et
nol dability. 12 EP O 436 399 Bl The present invention is illustrated

bel ow with reference to exanples, but it should be construed that the

i nvention is in no way limted to those exanples. The nol ecul ar wei ght

di stribution (Mv M) and conposition distribution (amunt of n-decane

sol uble portion) referred to in the exanples of the invention were obtained
by the followi ng manner. 5 The vah#_e of MM M is determ ned by the
follow ng procedure in accordance wth Takeuchi, "Gel Perneation Chro-

mat ogr aphy"”. Maruzen, Tokyo.




‘(1) Using a standard pol ystyren known nol ecul ar wei ght
(nono- di spersed pol ystyrene pro%@%gﬁbo Soda Mg. Co., Ltd.), a

nol e %omm% (r;d Per meat i on Chr omat ograph) count are
dete m ne reI ation diagramcali brat| on curve of the

e el

ol
m&a%urhs&memn &4 nﬁ {om%VtS f@@ﬁwe p@uﬁt’d oWas divit @%ﬂ
aver BFholiB, aRdtHS REctikaS RirthdWéntired £ thaRereralif 0F T2 Wu%rlﬂteﬁdbﬂpl&@h& e@é Qﬁét e
basi Seabfon irbureraS\eaojectd wsomnadd éebirafion b@fnmbrn arl téolieneGias Modda from heltivate, Case,
t ' evaereblytaiwhitssolith urgahoaiminai okyemmindDbad obtsingdr epar ed and the is GPC
measurenent is conducted are as in the following. [Preparation of sanple]
(ap Thre-polamepiaion) oget her with o-di chl orobenzene sol vent are di spensed by
Erl ennmeyer flask so that the sanple 20 content becones 0.1%Db ght
(b) Th ‘quawaﬁsM@W@'YPWQM@@%W%PWMWQ%Mﬁb@‘ﬂ'@e %m'qfﬂﬂ'ﬁ't)’@%* ﬁ?"d

di ss@?‘O‘E‘“Pﬂéﬁéyng'l‘eéa'\eﬁ“fﬂﬁs otk i f mi nug | 'F?“ K”éa”’aﬁ@ t he
filt®
lc

T e
e-p

[er i Joreb&ie. AttePibimp l'ﬂer-ﬁ\@n %ﬁ%ﬁ%%ﬁ b &nﬁmﬁ%ﬁlth@ eaction mlxture

n- édetaame FeRbitg |réctibﬁ mamistmh&ea heRéine A6TBUHIH a Sb-pSiheriitt RatRift bdnRihingBR.GSf t he
35  Ipayetiesy pef DGl Be isdlid Gtnieh Gatalybtiorhpondht [A)\Alse afoRiRdatio (/i) Ergirdanlah RYtaaile intthiss g of
a, Ccopmtppiymérizaf cathly@ wed 1.@f n- decane, di ssol ving the copol yner in n-decane at
145C, followed by cooling to 23C. Thereafter, the n-decane-insol uble

port iExample®s renoved by filtration, and the n-decane-sol uble portion was
re€overed fromthe filtrate, thereby neasuring the amount of the

n- de dEFrElERSrizAM® porti on. Further, I\/FR of the copol yner was neasured at
190C under a | oad of 2 16 kq"as40 | e (Pr ration of solid titanium

t al 986‘ Wpfadtion of nog “§’ S abl
g_%};l ol ?ﬁm v {; niu n’ul:zg r o A oﬁgﬁﬁm*wgw nIna ]

deca &4 t6 un ergo react |ng TSt 3 hours at [err]

wher %&?ormgeneous sol ution cont a| ni ng magne3| um chl ori de was obt ai ned.
To this solution, 200 mM of decane was added and further, with stirring at
[ err Jipregolyiteristhion sol ution of triethylalumnumin decane (Al = 1.0 nol/I)
wae added dropw se over a period of 30 mnutes, followed by reaction for 1
hour . Suétoas galssdibsk thotdnghlyt parypdibwithintirogen evhs dhlrged vit 85 mbof hexanel 21 lamlwbsshady@itad ed t o
[ er r Jsoiidtitaniuracatalysi compoBént [Abifi hekareTi & 0.0388 chol)h 25 mixdagolution ofriiscbotglalurhiniure ik tdluend her

at t At 10aw)kand 55,619 of asplution bidherorgaptaluminun owyspranolistiCldrf toludne (Al ed@ b and §0ehi  of

a solalyopm temperatiriedar RS minkigsnTo thapetediavs: 1€ m| of acalution of VWEWIGEC'WIQ Deieseniumided
dr¥p \Hl"&'@"dat" ‘?"tﬂ“? ]Z'b 848 rap l‘;’?‘i*b‘ﬂ'aéﬁ‘edwd Fﬁ"ﬁ%?té@m tﬁ'mara&veefa heflgsiwegyr 1

ou ‘“9 ‘Ef ooy dteﬁﬂe 'f‘ PYSH’E“ B'Fﬁ‘? P'ap d by
IT\%! tlo mgt

deca é Eﬁ?ﬁ élilcomp zg :E lymenzatl n egexane rem tion eﬁ\iﬂﬁk{n
Rerized tralt'dlcc?n an sﬁ "’é‘ reactlt'c?rg producF gave a

soI | | tani um cat al yst conponent cont ai n| ng 1 3% by wei ght of titanium 11

%bym of magnesium 33 % by weight of chloride, 2.4 % by wei ght of

al um num and 45 % by wei ght of a 2-ethyl hexoxy group. 13 EP 0 436 399 Bl

( Rweealyseriaationpf or ganoal um num oxy-conpound [C]) A 400 m flask thoroughly

purged with nitrogen was charged with 37.1 g of [err] and 133 m of

t ol ueneA 2-terstainiesy wed atqckvecthroughly BrgpH witl nitrogereasisherger! wih 170 ol adivmestionide s 152

m oﬁpﬁ"lﬁl Qﬂ?ﬂé’%f a'a’e'wve!w %@Wd"@d P 1Ger 16‘P“'1Thssysﬂﬁﬁ‘mas‘hﬁf‘i°@f’d‘asi

- hour’ r"@%y wi “‘%"’Qaé °"f’ '6&1‘ quat 9f 875 mo stpma

elﬁvﬂ%ﬁ , ,10—3 E&gnﬂgwgefrgéatam :j“‘hrther
?ggzlt;%%oa%sﬁa@?ﬁiﬁ?th?ﬂﬁawé ; ﬁ?‘ Sﬁ? i g‘%’ .F "éﬁprﬂaﬁ

: by
filtration e was rmve r m't ﬁ? O?y e-iaﬂ;H 'hé)n
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wher eby a white solid organoal uni ggpn}gggs ound was obt ai ned. 10
(Pre-polynmerization) A 400 m gl a ttlor oughly purged with nitrogen

cat aFCErag Wby g ﬁgﬁgﬁgﬁﬁﬁ’f%ﬁ ol f"'meﬁs"ﬁ%gun"‘ AT
of 1 he g % m;%ﬁ“* R e P30 oot VB e B o Gy B

stirge room terrperaturefor 10 minutes. To the flask, 10.4 m of a
soI uti i s( et hyl cycl opent adi enyl ) zi r coni um di chl oride in toluene (Zr
0.-04 rm ) was then added, followed by stirring at roomtenperature for
15‘~m NyPeherizhtighy eaf ter, 50 m of hexane was added additionally to the flask
and et hyl ene was int roduced into the systemto initiate pre-polynerization.
The pr e- ptiepnipnarizativn o Exavpls 4eas repaatid exgept thit tiikpre-pojymerispd datalyst®s prepared in/iixample 2
f eedi ngvae useglineanamownt ofi 7HHLPO105T g atord éyteress ol Thatpry, wherebys20iSe. dﬂﬁ‘ne’&yier@@mmg@tmbm of
the pr cleprdy ¢4 plort MBI of 0108 g/ 1hesin MMl of6Swsg elaingg. decant ation from the
reaction mxture, 20 and the resulting reaction m xture was washed wth
hexane BamlgR ain a pre-pol yneri zed catal yst containing 32 g of polyethylene
per qPogyrm h‘g zol Id titanium catal yst conponent [A]. The atomc ratio
(Zr/Ti) niumto titaniumin this pre-polynerized catal yst was 1.09.

Exanpl e 2qes o hdganbds Eidiplea Mot eﬂ?{hﬁtttﬁb%al%bﬁzéé datl
repeat%gggg%,%ah, of§§xt16"2'm§‘i ny %%HWM Rﬂ B:Fw M&dt@g@t he
O ga%0 ditrs! Bhd HeHigdbutylATARMWASUAE Whéris 2 Jfﬁolﬁ@m&\emmng%@ﬁ sily of 0.42 g/cm3 and
pre- polmhaﬁﬂremhabygio,ﬁ@nmm&g 27 g of so polyethyl ene and havi ng t he
zirconiumtitaniumatomc ratio (Zr/Ti) of 1.6 was obtained. Exanple 3

( Pre- pcixpmple 7 zat i on) 35 A 400 m gal ss flask thoroughly purged with
nitrogen was charged with 35 ml of hexane, 21.1 m of a slurry of the solid
titasi URehmerizalignst conponent [A] in hexane (T| = 0. 0338 mol /1), 7.5 m of a

sol ution of trllsobut Ialumnlumlntolue 1.0 nol /1) and 556m of
a sol ut | o‘h 6?’ ﬂ‘@%ﬁaﬂ?ﬁ‘?{ §‘¥9 (WES °h?'9th“‘3P (RO ot “m"’hb"
mol /1) 8 ). °HF'B"' F""E e 508!
10. 4 C %ﬁéﬂff 0 m|n erms
di h:fo AI man re ar e1| u in ter s
ol o ridhd %‘%5 na ] Zé’ £hlzded ﬁm E,E
%g)rﬁdl t '
hexane, g, ahhofymbh: ﬁne,m ehmu&aae@% or'ab B ewm&m@tﬁe%wn{e &:mm gas mto

Pr e- POl idEpstdntahd maitainihgiRe BaGresiifd Y STRYcmZ-B! A 8o & ke befineRxtliorRhe sbaium chGDé |
for & hafemovddiby RatérashinigOan@ the yenRiniag Boliier WesWasHel with Hhethahd)dolioweitbp vclURtke fing at
ordi narsp*Qovemigtit €. After conpletion of the pre-polynerization, the hexane
was r enpvAsthdrgsulldheerwasdhtained f07@mot anethylowdtbuiem mi:dwlmrrmyinmndlﬁhmnsite ef0lI37 g/orep,

r eact i dMFRf 1.820/t0 min3 depeithef@-925 ¢/tmIMwiinef 6. 0andlan ameuntof gecanqrolublerpariion otR.5 % by
cat al ysreighbnt ai ning 10 45 g of polyethylene per 1 g of the solid catalyst
corrpﬂnent [A]. _The zirconiunftitaniumatomc ratio (Zr/Ti) in this pre-

pol ynmer L was 0. 45. Exanple 4 50 (Polynerization) A 2-liter
ste nI €83 slt eel i rHt ocl ave thoroughly purged with nitrogen was charged with
150 CORUTTRRR ori de (a special grade product of Wako Junyaku KK) and

vac uu;m dr jp nﬂh fbrolighly Blirg 5:119H{rogeﬂ)£ chafgeki it 3165 of SR (aFeérstle Bahididdatet R
and chahged siad Ja f2/5) pole dﬁi@ﬂ%%%)’whﬁ‘cﬂﬂm chatad st 20006 r s‘ﬂﬁur £ arfd20 W
atom | rbf&&ﬁﬁﬁsan@ﬁhe%mﬁmamw Ebraihilb & sUPdn¥ibiPdtdte. TRb flask s hoh crﬁibe@ﬁﬂlﬁ%@r@ in
Exanpl e & sdiufions trisaBUyRlumtum i dhcakie 4= 3 mol), &idRBedat fosH BRp&turd for 80 ifltes] ditiGud: he
aut ocl asessivel chadrged with 12.8 mihf d Echgiowiof $he drghrdvaiomiaitin ydngdend witoigent (A £ oMY, falbwdd®y I |
wher b ystiytiad a rsermn températana ford0eninutes { Theftasiivas theechargbdwith &1.Quhl ofe seistionotbisthettGicycopent

The pol tgdiraylizircabiur dichiggide inltaluene&r + D.o46 raalll), and stjred foi] 30frgjnutet. Aftotthe akditioreot f1etendi afig

et hy| ervscanpsthdenegas (erdivaryniessure)iwas infgpdudad.coniinuensly infodhe System, whereBy pre-polymerifatignwas
conpl etdaipd eyt atBp o fﬁ’d‘l 5hews. Thadecee was fhen remeypd iy desanistion dellowed by hotmrshing £35C1 o B1

tomgpfeur) o o g1 v s GRREgien) Tafes
ot haffol® %ﬁwegg oY N aoe 5 oy b 29’@1&‘39@@&*?%@'9*3;1,?@

there & 'ﬁ‘g of pol yethyl ene having a bul king density of O. 39
[err] MFR of 0.03 g/10 min and MV Mh of 5.8. 5 Exanple 5
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"( Pol yneri zation) 10 The pol )ﬁﬁg@% of Exanple 4 was repeat ed except
that the pre-polynerised cataly ﬁared in Exanple 2 was used in an

anouigd, HR%ZZ“ X 10-3 ng atomin terns of Ti atom vvhereby 90.5 g of
pol yet ene ‘havi ng a bul ki ng densrty of 0.40 [err] ‘MFR of 0.09 g/10 mn

and I\AN/ me! eal a T num an
pol /5 ryrnsrﬁzaﬁ ﬁ%gsﬁﬁt&“f i SRS infaf B ﬁ?ﬁ" °£°P dﬁﬁiﬁﬁ'@”ﬁﬁamﬁze

loMydrogen adfe@ WA ch polynV¥RSatith RS cdrﬂ‘hd%ﬁlf&l 58 0% pojeté- Y
atowhﬁhﬁaﬂﬁmumﬁg&ns.@bmuk wmrmésabrbntwﬁamoad e&tdnamchanged to 0.5
20 litre, and no triisobutyl ‘al uni num was used, whereby 211.0 g of

pobyedmd ene havi ng a bul ki ng density of 0.42 g/crrB and MFR of not nore
than 0.01 g/10 m n was obtai ned. Exanple 7 25 (Polynerization) A 2-liter
strai Glaimssfocthetollowing Cantracting States 04Ty BE)\CHo OF. K FRLGBhGRIIT, Lo NLL/&& charged with
150 3 of sodiumchloride (a r;@em aelmgr’gde product of Wako Junyaku KK.), and
vacu mmwoymerzerqn]caw'wblm BiPY, Pr Wﬂé’r‘r?'%&g‘ AHWLPEPERNG0 65 [err]

and the a ocI ave char ed with the or anoa num QXY -CO in an
anpunt of 1] Wﬁta'@"f’g ':;ﬁ’a il ahd &?%WF%
caf al yst % mu kil -t r’(f'% T %""2 atomin terns
of Ti ato n o 5”‘1"& hydrogen at a pressure of 1.5 [err] and a
m xe pomaN i zififan in RE at
65 | gr rﬁ.@n%,a,mﬁﬁkﬁﬁﬁ%ﬁm&?@ﬁé &F@gétb%'obg b‘&g"s"ﬁ?ﬁ {gal)%atéeeg't u%glesrpél{sﬁeggt ot al
prgssure of 8 [err] G The polynerization was then carried out at [err] for
40 m nut em] wdrgeRodivriimegmgob®l. above- ment i oned ni xed gas into the system and
mai ntaining the total pressure at 8 [err] After conpletion of the
pct/yrserAnz:tetlmMYmendamnsudvﬁrmhﬂimrl de 35 was renoved by water washing, and

"~ the remaini ngmpo mer was washed w th nethanol, followed by vacuum dryi ng
at®[err] aggaimeddn deim §,pr2, andher e was obt ai ned 107. 6 g of an

et hyl ene/ ﬂ')LCW%@“&B’{S‘B‘P?W@P"‘PP&WW°HDWI°WFW?Q'”’6@%WWF 0.37 [err] I\/FR of

1.82 g/ ens tt o? U}E 3
( ﬁe'%%@ﬁ Dt 25 %’L’W@g iy s g Stpa e escre
(I%CZ1 po‘t ?" eﬂz méf:gtayaas 3 v o &"’P%%'P%% 'ny purgedan;gfh nitrogen
%&ﬁﬂh ,&,@@o‘iﬂ,gm@BF&Q Jggd (average particle dianmeter 70 [err]

specr IC surface area err] pore volune 1.65 cnB/g), which had been
cal citnag @sbeditor 0§ anl diefih SdlynfariZafdnlcatalyst Wliciddmpiis re-ﬁ&%ﬁﬂﬂn an B iNEsugsent ent s
of the ﬁﬁ&m.mg&garbgought &{yo a suspe‘r’tsgl on stngatg% fl asgk was thelﬁ&gharged
‘wigh 7.61 m of a solution of triisobutylalumnumin decane (Al =1 nol/l),
and st i rr [Ajla tténiunooataly$teompenent eonteinihgiitanidith, magnesiversand balahers asits essedtipl inpeddients,har ged
Wi th 12. 8[Bn] a tnsitionguskalicompovnd fontaiming 6 fignachwsihaiméydipalimvigytsheletordandn t ol uene (Al =
1. 99 nol / [C) an drganpalumingmisyy-compousd.i rri ng at room tenperature for 30 mninutes.
The flaskvvas then charged with 11.0 nl of a solution of bis(nethylc cI open-
t i & %2’ iR | Whereithe olefip i PrRsolymerspd meuse%wmqetr'ﬁé inglai 1s*t’ het ed
f%r/ 30 ‘ﬁﬂ?%lg]anﬂf"?%‘t"'ut"ﬁ%’“mf"f’\don of 100 ml of decane, ethylene gas

d|n e sly into the system whereb
( % o oeés g@&ﬂnﬁ%&@éwm go&ﬁé}{se” s Y y y

pre- poI ynert z was carfie for 4.5 hours. The decane was

thgn rendyedoRicatdfS plepardd ;)?gpmgéggmmmhmmmr ng [err] four times with

hexane an l)mrd% Ad &80 [Df A lorgbVdkmiti Bsmp¥iinh hexane. By virtue
of this operation, there was obtained a solid catalyst containing Zr in

an alpUAprocedsas e pslyimeligtilor(bf Qléfing wh.cmmprisés pblimé&lizi¥g drQopdlymiérzing o1éfngin thebresdned). 71

gr am ataban awtio pdyhidrizniiaTl cajalyét yistsiiple by)pre-polymelizhgln 418 iB&&isibsi¢noohtyinimy | zat i on)
Thee pol ynerization of Exanple 4 was repeated except that there were used

2. 25 ol [Abs titaniun oatalyst cormnehehsontainingfirniumamagaesiumsast alegen asdty eesautial inoedients,

prepar ed EBpdeEansifionmetabepsgerind eqntaining a ligapdhaving gyclealigdienytskeldenagndof  Zr at om t he
anount 5 %wqﬁ%%@trﬁmmm%% changed to 0.2 litre, and pol ymerization

was carfied out r 5 g et h- havr n

1 e g g sy R}ﬁ{epsrm ide ?a% Krgf ggnie,
gbt la: Eed u@a asfﬁmed' "g 8 ooPng; o]IaP “’E%%"E?Q’E'?ﬂ“ g States: AT, SBE,
CH BEa :@%M&EMEJemHeUHﬂ\ﬂomgﬁa&Tc%%ﬁH e POl ymeri zati on

catalyst obtalnable pre-polynmerizing an o suspensi on
cont ai ni ng
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Lé\% oaen a1 to Cotant T CTnor BB "0 P U a”f‘?“iﬂlmﬂff IHUHIII I
?Imgfgnt aining a ligand havi ng a cycl oal kadi enyl skellet dn, ant [XC] san*
(ggﬂh% m'ni um oxy- conpound. 2. An ol efin polymerization cat al yst

2CCOnl il 8 TP bl T Zhé‘rﬂm B
Surﬁpﬁaa'g’ fiws cagta ﬂg ﬁ" qrsm L%h“mé amoent
Or & g ertdik %‘gﬂﬂ a Bol & dtl&\pé%c%ﬂ&fd dl’ﬁﬂ's% 1% gGﬂﬁD&h—m ng 25

( 1yrend hing hdunraﬁgtdahwaoa@g& \MPRQF 0.55 03hiNank NN ot 321Was bbtdined] C|
or ganoal um num oxy- corrpound and/or [DI an organoal um num corrpound 4. A

prcieiess for the polynerization of ol efins, which conprises polynerizing or
copolynerizing olefins in the presence of an ol efin polynmerization catal yst
asClaimsiforghe foliowingyCoptracting Statee : AT, BEQH, B, Rif, ERRB, GROITMWLAUMNL,B6r t he fol | owi ng
Contracting State: ES 1. A process for preparing an ol efin polynerization
cat: aP‘?S‘F"" PWM'P%’W‘EBFFHF&%’"&‘P‘@WWFW#@ olgfip ity BfpensiPheoRtagtg pen- SI on

cont ai t I tan{ um cat al yst congonent cont al n| n t | tani

B {npred)
namé\gﬁdg g\v"ﬂpég“*%' & |eny skel etolnonand

i ding 933;, "°'"“ Lo
[C an o oa um num oxXy- corrpound 40 2 A process according to claiml

Wher @, aueﬁnfbeuy.qérﬁaﬂonc sPdcSordiy twﬁmﬁsdmas"h@p%&@ﬁ@r&tngan B8intked dusflsibdbsC! ai M 1
f ur t B&Hhedii® Bhimi 1irAer codlinig) Or ganoal um num conpound A process according
to claim1 or 2, which further conprises m xing 45 (1) a solid

cat al yqolqnm@mamdinhyoammmﬂcess as claimed in claim1 or 2, and (11) [C] an
or ganoal um num oxy- conpound and/or [D] an organoal um num conpound. 4. A

pr $c s glefingplymerization bajalyst domarisingn of ol ef i ns, which conprises pol ymerizing or

opolyner|2|n olefins in the presence of an olefin polynerization catalyst
obt ai ndBR qg%a Q’%FHL‘\' 25#do| efin in a_suspensi on containing 50 [A]

a tit arfllihap grezoglumin %{P]rﬁ"r?éﬁaf"?a{”mﬂﬁgm‘??ﬁ'@j’nem um and hal ogen as
|t§ gssent#oa‘Le nar ¢ oi a tran tLonm'EJ’:? G pn or}talrélnga

|1 Ga gl ot Wi it ﬁg‘xéi st Him et i 4 14 profiiig baing | S Gy

oxy- conp § ocess a 8 am4 wherein the olefin

poé,ylﬁqu,;ﬁtfbm,,ﬁ%{,g@;,gsﬁteoggal nabl e by pre-polymerizing an olefinin a
suspension as defined in claim4 further containing [D an organoal um num

C O1TP AlpFodess for prépafiigimsin ofymarizaiidn Gathigst, Whidh EBriprisds plo-pdidRérRinglart didtin Ml atiidpan-

pol y et ¢ontaiingn cat al yst conprises 16 EP 0 436 399 Bl (Pol ynerization)
The pol ynerization of Exanple 4 was repeated except that there were used
2.25 miAlla fishiumncathlysd arpyhent containiogntitaniuch, inhgnegivnearpidilpgep a5 itcetsantial mbredientsa s

pr epar dB-1k#tesition metglroppayncheontgining a Hgajd Niaving § cyeigaliadion $kaletonand  of Zr atom the
anmount [@fanﬁmﬁ@ﬁ“'aﬂﬁém@ changed to 0 2 litre, and polynerization was -

=

carried out or 2 hours wher ehy 155 yet h- _yl ene haV|n a bul ki ng
defis %ﬁa “K}T?F?"HF‘* ‘25%‘7 ‘é’ﬁ&"‘tpé'?sf‘% a&i’ef'sedZ“Q\%\ 189 ned.
d ai ?’8 °?' N TMB R Contractlng States: AT, BE, CH, DE, OK, FR

ymerization cat aI yst obt ai nabl e
by p%"ﬁ%sgynerl %o"élamN‘ow%ciﬂurm Bhisbd iR Sq ol oot al

ng an olefin In a suspension containing [A] a titanium

cat al ygj a sTBANR regaftl bh prbddSs dsl clafit iBaiRE2ealaum and hal ogen as its
essent l(ﬂyllcpanenrgmﬁ.nmn Borddourtd dnbi@#16] dnioRjanddRimumesieasdd contai ning a
| i gand having a cycl oal kadi enyl skel eton, and [C] an organoal um ni um
0X4: - Apropasifocthe @iyméiizatidnef digfing) ehighroamprised ;io{maﬁzmu af cppdiynrargroibfintn thepredeadem 1
obt apiraloletin dolymprizetiop chtylysbekitainablg bppre-pdlerierizing an olefisin 8 puspeision cantainihgf | ned i n
claim1 further containing [D] an organoal um num conpound.

[A] a titanium catalyst component containing titanium, magnesium and halogen as its essential ingredients,

[B-1] a transition metal compound containing a ligand having a cycloalkadienyl skeleton, and

[C] an organoaluminum oxy-compound.

5. Aprocess according to claim 4 wherein the olefin polymerization catalyst is obtainable by pre-polymerizing an olefin
in a suspension as defined in claim 4 further containing [D] an organoaluminum compound.

6. A process according to claim 4 or § wherein the olefin polymerization catalyst comprises
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‘3. An olefin polynerization catal yst rising (1) a solid c _ 'E
clainmed in claiml or 2, and (11) %(ﬂ&%%&adanoal um num oxyamanm(m,””m :
[D] an orga %M%W&qmwgmﬁmsgngrocess for the polynerizaticoniots s @ = .
ol ef i ns, \/\hﬁb(é‘}] CONpLl Ses Bﬁgycrg%r _u’z‘J hgl 'ﬁ@ (r:’oporlméirrnqﬂ‘in;‘impr %efi ns in the %
presence of e pfﬂ"y s e ]aﬂ>7§F ot any one of the
precedipg?mg ldge C aims for the following Contracting State: ES 1. A
progess tor sgrepari ng an ol efin polynerization catal yst, which conprises
pr e- polpyiditanspitcse BitoRbitfe Vertlagssihafehl SR BE, GH, OF, DKOFR, &8GR o, (1Alu, ALidet ani um
catal yst conponent containing titanium magnesium and hal ogen as its
ess€nt i1al Olifingpiyerdiisatidnskataly&atol, rhaitiishdamis Prb-pslynerEiéred eineSOIEfDSIN Eine Stperision, @ohsitend

| i gand havi ng a cycl oal kadi enyl skeleton, and [C] an organoal um num
0oXY-1eonpouniA eid Titsnkaialysatokemppoents; ehthalipnd Tiac,IMagmesilm witdHalogan atsiweseollichp Bestandteile,

pr e- pol ymer [Bsé éin¢ Ppergangsmetaiverbingungs enthidiend pinen Ligandsh pit sinem Cygloalladienyisheletiaingi ng
[D] an or galtdeirefmengaivraivmesyyslindmg. A process according to claim1 or 2,

whi ch further conprises mxin |) a solid catal yst prepared a process
| airedleinppymentaigns rﬁﬁ&ﬁ 1, Rt s Peobobemeliiaren et Qiine By st -
g?\dlc’S?I Fﬁﬁenﬂ‘f?"ﬂfﬂm&lltgﬁ dito] %F@r A prgcess for the ptc%j(yrreri zation

of ol efins, L.C e 1,.Zi ng or copolynerizing olefins in the
presence of miﬁ“%%%%%ﬁ?@é |IE)ah' catal yst obtai nabl e by

pr e- polgy N&ikringdiynidricfonsiatlybdir, uagsend!SpeNsi on containing [Al a titanium

cat abyst conmponent containing titanium magnesium and hal ogen as its
essenti al i oHiRAlfestn Katalysdtor hhch@népr@R'$ bder 2Ghdet al conpound contai ning a
ligand havi ggiCheits/arbaneditnilingyyerbirilut uad/aar [Dpeird Crdshoshuminiirgébiaduhg)M nUM

ox¥- conpound. 5. Aprocess according to claim4 whereinthe olefin

pol ynmerdi Z\etfihoan zam Pelimesisiererncron@iefinem allassersidagpiralymetisiepemodar Sopalymearisiecsn edn Qlefinen i
susEnsi dregaryart eines {definpalymetisglionskatalysators neeh ainemider vorapaghgngiin Aneprésheyanoal um num
conmpound. 6. A Eéocess accordi ng to claim4 or 5 wherein the olefin

pol ynePateniansgr{iche.firfolgendep Yerypgssiast : £8 (1) a solid catalyst as defined in

o 'l AP A BB e
aal e , ,

VertTagsst aaten: = “cH, DE, DK, FR, GB, GR IT, U, LU, NIL, SE 1.

Q efi npol y Ny bihRRNElAbMHALRY entrfaliidddiiah. Mabnddtih 64 HaloGenAR\WekER ik BE& el NES
Gefins in Bag mé%&éam%%@"ﬁm eibéh L?;anden At ey

Ti t ankat al y fopbind drgdRegiRirfoxy@Bindlmg.t end Titan, Magnesi um und Hal ogen al s
wesest | i che Bestandteile, (B-11 sine Cbergangsnetaliverbi ndung, enthaltend

ei nen [2i gwrfahesh nathi Anepruvh 1) vopel kiascdiéfin grepotymetdier] vidkden istinl eihdCBuspbrdion, wie in Anspruch 1

Or ganoal uddinerudimzaugiitgictolDheinerQyganaluni@ivpiverbipdnhgenthiik.sat | onskat al ysat or nach

Anspruch 1, erhaltlich durch Prepol ynerisieren eines AQefins in einer Sus-

15 3p eYpdatuan naghy Asshryeh Aqden 2. vafpssendiiemerdaeYermisghenrvop usat zI i ch [ D] ei ne

Or gaffoal umi ni uw?é?ghggﬁ?sggg&tﬁhw. 3. bg efi%nr%g%gﬁri sq%%gngskat al ysat or,
nf.assend 2 A y { gder 2 und (1Q

e LA BB PR BPFATS PRI Ao o mer i

O ganogl wg}zméagufp& o0 vortorlEL LA BL I ROIUR o Lok WSS

U 5 S Nl grval B ol Ao Ay AHch By lieteh Snds OSind i Sus-

Gegenvar tpepdidhCshiratendi | NPO! yNer | sat1 onskat al ysators nach el nem der

vor angehenden Ansproche. PatentansprOche fOr fol genden Vertragsstaat: ES 1.

Ver f ahr en zaj eitdemitsriiathiysdtogorfponéite, EMttallehB Titah MagitSilid Litd HaREdNRIsSwes dATlIENS BedkintteidnS

Prepol yner i B8 sissiUbeigas@méthivérbifdung, Bntfilend einertliigasden it sipenn Sycldalkadiiskadttuiand [ Al

si ness Ti t ank i eihe/Srgancaliminiwaonpebisdungnt hal t end Tt an, Magnesi um und Hal ogen al s

wesent | i che Bestandteile, [B-1] sine Cbergangsnetaliverbindung, enthaltend

ei nen 5 géerfehean nadhinsprusehwehsiderRipfinpaiimerisptiontietalysator erhaliliich & dush Rrgpolymerisieren eines

Or ganoal UPtefing in pipst §n¢sg9q§io¢, mﬂgﬁnspggh 4 definiert, die zusétzlich [D] eine Organoaluminiumverbindung enthlt.

85 6. Verfahren nach Anspruch 4 oder 5, wobei der Olefinpolymerisationskatalysator umfafit

() einen festen Katalysator nach Anspruch 4 oder 5§ und
(i) {C} eine Organoaliminiumoxyverbindung und/oder [D] eine Organoaluminiumverbindung.
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‘2. Verfahren nach Anspruch 1, wobei das O efin prepodyneris :
in einer Suspension, wie in AnsFPR4B6EQBH niert, die zusat Jmmmimh"lmum -
Orgag!o‘%lﬁ inl umver bi ndung enthalt. 3. Verfahren nach Ansprucht 1 coder 2, '
unf aSSENR 0ﬂtg'llrser das Verm schen von 40 (1) einemfesten Katal ysator, der

?)? ;2 %ﬁ%ﬁ%éﬁ’% ﬁ%ﬂ%ﬁﬁ%ﬁg‘}'& as"‘?ﬁ',?%'cg,l né#'g’%n ﬁthL{}Wh%r bi ndung.
5 JeV rf@a yEdlr &éﬂ&yﬁ&lﬂd&ﬁ&&&@&i ﬁl%né&ﬂ?ér?]én E&r'afé!bou&Me&Ts&%r?@M ofdfie obrRNdBEdeR! er en

r CoRg kAt S! €r €N von enwart sines
A efi npol yneri sati onskat al ysators, erha~lfich durch Pre-pol yneri si eren
si hés O ehy A Borhpdest ARQEtaIfAG DREYY iRib, Aol b1t édRA eds et doRRiu ttane, du magnésium
Ti tankat abtyis hdlsgekep Mponent s, ent hal tend Titan, Magnesi um und Hal ogen al s
wesent | i cha) @whmmhfmrﬂémde@&sﬂ@ncﬁicuepo@amlgmdgmsmieleWIydmgoalmmth t end
ei nen Li genden mt ei nem Cycl oal kadi enyl skel ett und 50 (C] eine
Or ganoal uﬁlunloummmﬂmﬂ%rfahren nach Anspruch 4, wobsi der
Ol efi npoI rrerl sat i onskat al ysat or er haI tlich istdurch Prepol ynerisieren
ei neé YB9UE dg Relymersaton §8’§'y ip eeverdicatipn; | apen peulphienitpappre-polyppegsation
z {8 &t zlq"Eﬁ"'?'de’é‘FH'? sﬁpﬁ%{sf?ﬂ&?"ﬂ'ﬁid?ﬂsﬁﬂfﬁ’é?dfﬁamdﬁ ORRTEALENPIUS 55 6. Ver f ahren nach

Anspruch f’l oc(J:e e as er (I)nl ef i npol yneri sati onskatal ysator unfalt (1)
ei nen fesPER P{'é’fog 8?9 o EH%pruch 4 oder 5 und (11) [C sine

Orga o?aws Hé@@é [ D] sine Organoal um ni unver bi ndung.
4 & XYF%E%FR%JM@%L M4 ReVendi cat bons Revendi cat| ons
pour I es Ebﬁ&aﬁlys&nédmmaﬁuévw&ﬁmwz eBE, CH DE DK FR, B &R IT, U
U NL, Siy-6) un dompbealda lyws e brgslR-alminiid éos at i on dol df i nes, qu' on peut obtenir
p pr 6- pDJ wikbhpos&did tpe offjantuntitligé.i Nne dans une suspen- sion contenant A) un
conposant de catal yseur a bass de titane, dont |es ingr6dients essentiels
st 4dProcédédepolyriérisatiog dieléfinesimut tomportd e faid & faiee polyihériser ou copol3mérjserdes olélingoet d' un
et al  dreesenca dun qatatyﬂeuq@ﬁ polymérisafion doléfines donjerr & Him des| revendigationeprécddesies. du type

cycl oal cadi 63;/ et C) un conpose de tpe oxy-organo-al um ni que. 2.
Cat aIBﬁ‘é‘éﬁ'P‘“ﬂ WWPP%‘EF?W“HWeﬁ nes, confornp a la revend| cation 1,

s&gﬁﬁh? g‘ﬁ" ety oRlneBe TS ot S e B

esu???ns'mgmﬁ"a"r!n ni que. 3. Catal yseur de polynrrisation

conpos
d' ol ef i negy, sﬁam%talfé}uﬂ%mé%he‘ﬁéﬁébaﬁﬁwﬁg %Bluls B erBL L difitaRe, bifmagnesium
revendi cagtlugndggé,qgj un conpose de type oOXxy-organo-a am que
etsou D) B lﬂmfaw@qmeﬁ.&mawdaewg%eomQéqﬁbufdsmnﬁécyasqncaa.ényne
pol ynrri satlon ol 6fines, qui conporto |le fait de faire polyneriser ou

copol ymmr Camrcoreksé de tpdeioxyesgaasralgtisigence d' un cat al yseur de pol ynerisation
d' ol efines conforns a |'une des revendi cati ons prbc~dentes. Revendi cat bons
pour 2| ' Rfecade conforme a intravendication ¥.aians leqEgborB@ére la pRé-polyesérisativn d'pre@f$firealansane siepen-
caf al yseondéfiie dansilanevendication; 1ehcogtensintenipives, qui conporte la pre-pol ynerisation
ck%ne ol e- fine dans une suspension contenant A) un conposant de catal yseur
a—Hass de Hl"éﬂ@p“wePfgg"WW'%Pents essentials sont du titane, du

d un netal de

tr glﬂ?.si'*.@ﬁ cotioa IR atoR oy s o bl R BE Pt "ol ype
2.
E?&Z?J?M%}"ﬁ:"’ "’e%;%;’?ﬁi Eﬁ%ﬁﬁi;,"‘%{ﬁeﬁ‘ . f"‘e‘aﬁéﬁ%ﬁ%"?péﬁnenl 2

pr e- pol y By in%ahposdld w-dinifge.dans une suspen- sion dMini e dans
| a revendication 1 et contenant en plus K-) : D) un conpose de type
Orsg a0 - Rabcddnd deipeiw@érisation d'oléfines, qui comporte le fait de faire polymériser ou copolymériser des oléfines en
présence d'un catalyseur de polymérisation d'oléfines qu'on peut obtenir par pré-polymérisation d'une oléfine dans
une suspension contenant

A) un composant de catalyseur & base de titane, dont les ingrédients essenfiels sont du titane, du magnésium
55 et un halogéne,

B-1) un composé d'un métal de transition qui comporte un ligand dont le squelette est du type cycloalcadiényle,

et

C} un composé de type oxy-organo-aluminique.
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3. Procede conforns A |a revendi cg}gn lggtsb 2, qui conports en outre le
fait de nelanger 45 I) un catal ysedr 1prepare sel on un procedA

SRR i ko it e bty A
Procede d‘g) poi’gﬁﬂol sat'ltc?n Q’eo ér‘gl?les, qui co?rpc;r ole tal e (?al re

pol yneri ser j S desnicel fines en presence d' un catal yseur de
pol ygri ri sat Pgélhcgﬂg‘fgwl eel_s°$g%hq on rB Gt obtenir par pre-polynerisation d' une
ol ef I ng;, dRBSsas R0 AILIRTNAEUSA u B GARS lecdb! 14 EAiay TP TRIHharRIoR @48N¥TBMPone Dase
de titane, dont les ingredients essentiels sont du titans, du magnesi um 55
et “n hal 00 QR catdlysdyr stlitle dSANTPENE & rélentitatibR4al 5@ transition qui conporto un

| i gand dont 1}-€) un gensos dedype sity-otbend-aiypéniquy etlonal cadi enyl e, et C) un conpose de
t yperooxy- or Grurosombasi ety organd-@uminiqueP 0 436 399 Bl 5. Proc6d6 conforne a |l a
revendi cation 4, dane |Isquel on pout obtenir |Is catal yseur de

pol ynbrisation d'ldfines en op6rant |a pre-polynerisation d une ol efi nedans

unesuspensi ond6fi ni edans | a revendi cation 4 etcontenant en plus D) un S
conpos6 de type organo-al um nique. 6 6. Procede conforne:- - E N
4 ou®s5, dans |equel |e catalyseur de polynerisation d' ol 6mllm“mm um”“‘ |
un catal yseur solido dMini dans |a revencdication 4 ou -5, *et¢l1y-® udn * -

conpose de type oxy-organo-al um ni que etlou 10 D) un conposb de type
organo-alumnique. *C L M Si 20 25 30 i 35 40 45 50 55 19
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