rel ates
to a method of nmetering catalysts 5 into a reactor yst is
firstly suspended in a hydrocarbon in a reservoir and

..; LMNOPQRSe3ezzd86nT@ Metering of catal ysts The presaamnummmﬁ
SUSpe
obtained ie kept in motion by stirring and then fed via a ’tcﬁ -

I

netering valve and an ejector into the actual reactor,

suspensi on co e_cat.al st ie firstly dischar m@‘mmmu reservoir
1,0 by neans (r)#araerdﬂ%p gnﬁa‘a}rﬁs Auously circul ated byHI ‘ ‘

suspension via the three-way netering valve within a cl osa&yt pi ng system
to the reservorhe preseaubmtdntisat telutes poes muthodnof MeterdagvoataMstah is

fromO0.1 to 80ibad dhir@Retos NaiherBOLRE RStE1Pst Nid T rEeefidis Qe&hﬁ‘l‘ a

roter it eh coySAEERE 18 § jfisg”‘%’ %ﬂ“thgt %"@ﬁégﬁ‘%b“éﬂé'sw ApE in
ej ector by pulrg%t’d:HErbXt BEITHI0% B BheR Fefd “vht k- thEFeniie MeteTIag VR Ve
present invent#&®h gryedpetop rigkiod the aartaydarsackex,owharetn thy 2@spensionst s
whi ch is suitabdrtainingr the icatafllgstt he fiaeylprdisshaggedf§ fxsin CRE- pbediviay
Pol ymer s of 162o¢Zis0lsCbENs sudip Iaadpé&&aﬂrﬁeubyyléﬁwudai?@@%y R UPRIAS AHePN
by ‘pol ymer i zat § Qipdefd joRey IRNG{E knE oYL LY w%l%'a upyogtrérg si on

pol ymeri zation oréb 0 tlonfrcf%lfle8 Hi rization
is usually car‘r’t%un%t# ht?tzif' aFﬁ'W"d‘er ﬁ?ﬁ%"rq‘%&t X gektd F RRTRANTre
customariiy coWbriffeseastytn Mot 559G - Sote Bk bapohisher shanr thmi c
al umi num conpopxeseUTe dn bheaeactor| emb thenpoomciBEueEp- Bivitrcd@iéingReke | 71
200, DS-A 41B5sudpehsidi- fnfo Afte FuddtoPUiMTEr $164 reteCZth 1L {doner688, the

hoelt (2150 bRraliiyn 8 DY RPLUIGE! 26 A3 ¥ Al o gleutnl 8l ol
o o PRRSTH o oF Rd i, SpaF Lt "F%er?%%rpteﬁyxa Yoution 35

here 1s that t
reactor in an efficient nmanner. The known techni ques for netering
finel y- di vi dedTe@itRiepent imventienyfopthex ponvides diny epphiatuhfior meseting
been est abl 2oheatdlystdewhilels . idVamitablé heistereabid qufex €he NSdlymelce z&ELonINt
of catalyst 40oflavelc9 riFgn¥hi ch have taken place. Thus, nodern

hi gh- per f ormance catal ysts reqw re particular honogeneity of netering even

in the case of I t evel o nt_of ne .ene .cat al ysts has
al so made it nle(z'{msa n?o?z'fsct}f’ ?ﬁc}'nﬁaff‘ﬁgﬁ' 3??@?!’9@6}6%1%&1‘?&% efv)

i ntroduced i ntBCJtlﬂ%erﬁ't’él‘:égs' iby Polyperisstaon ARJthRe tNABOMSKetbYlchni ques of
met eri ng caRal pelynenizapienpribyasuspehaized polymepizdtiion bg bevi ce which via

an appropri at epcwzagiaﬁaﬁ&)nf Q:ﬁésgas RiffdeeCUirRe pllymiERigheieritis Akfallyp
reactor. 5 & 137 REN IR O F261 600G Ut ek Ia {ﬁteﬁgﬁlggé%mﬁﬂd 'n
doubl e- check feeder ;gg c°’% To58s oFﬂ‘a “&\_ﬁgﬂ% gﬁ’sﬁé’ sﬁo‘ﬁm&?’mteﬁ& an
catal yst from STFLEG adppl ‘HH ,CIRpomns a?‘i‘%n"‘“t REGARHC 1L eOSHERANE it to a
transport sB8PekRFvhi4sh9InvER R (1A 308 pditsitod BRT 06ihwe USeAch 0288 Rid) .
di sagvant age oPolymersnefhCe-Gzs-0het fnsx ednychowavenf, ahso flmedbtaiiéd sbyhas t he
conﬁuence t hadlptedizatdoh prith ahehagd eRRitalLoféns Winpsuhds tdie nunber of
doses per hour bﬁyxw&méalc@%aa&;memeeaseé&n @}a&hU&l Sfifortahe &?ée@t hkBe
feton
u

addi tion, mt% £33y vidig | LS the
risk that tpg cat1:'ll?a he Tg gg@b)ﬁﬁééfg en]:%d % ?%%IC*S/ g"’é‘%’l" %

honpgeneous r"'é‘a(",‘t‘o? oS PaR"i ckly lead to lunp formation when
t he catal yst act [ VI ty i s hi gh A further disadvantage of netering a

sedi ment ed cat @hg sknowms peabhiquess folrameéringe fiatdyydiviciedc eatabstan for
decreases as tHRefpidpalr@tebn o td’dﬂ.yﬁ&&tiﬁé‘%d«(@s&ébt Oﬁenaagtwfxs%ﬁié ieag of
the portioni ngggeyd&s, h'aﬁgeteratétestte T?egd ! Gy CP s%%glét:gxt S Tl gigét

exanpl e of

57 6509. Hergongé‘%i%‘?% ]'c}bl ?%n %acr éa@?“& Bns of nitrogen.
Yovever, this PRLONCReTHRImERGe oqa:-é&yaﬁﬁaﬁeqtt#ﬁﬁ P§EB§F%¥|’ éﬂ"‘“&ﬂﬂﬂﬂ‘ﬂf &f of
ni trogen get iREELEHY c¥ebt &R thed casguet hwlly amobats prifes devebdpndn: of
nonomer s; t heymetal tduenehaaea hystad hassales fende db hocessdryitby BUTLY b

efficiency of @réhex hatrwé S5 s Usd NGl BAGSLY i fynl e
catalyst in f%%%ga e]@I‘zssystemhg{st dgécﬁfbedﬁdthésﬁ&égﬁ
or US-A 4,1 wever, exper| ence has shown that such | ock 35 systems

for exanple systens havi ng ball valves, are difficult to operate reliably
over a prolonged period in conjunction with inorganic materials. Typical
wear phenonena are, inter ells, |eaks and bl ocked valves. This is

associ ated with increased mai ntenance requirenents and high costs. These
nmet eri ng net hods, 40 too, convey the material in portions, with the
abovenentioned di sadvantages. DE-A 30 26 816 describes the nmetering of a
catalyst suspenS|on fronta stock zone |nto a n1X|ng zone V|a a valve

~ o - Y 1 I




.-10 few inpurities are carried into the reactor and so that the amount of
catalyst netered in is neasurable. Furthernore, the nethod of the present

i nvention should be able to be carried out using a netering systemwhich is
| argely free of noving parts having | arge sealing areas, since experience
has shown that 15 pronounced wear occurs #n such places and can have an
adver se ef f ect Conrepe)ad establidhedbtéchniqued opateticring! catalpsshave found

th?t this OPJ legi:ea&nﬂidmwe%&a JoNaVp oﬁéﬁ'&'ﬁﬁcmwé WHRERVE ?afﬁ‘%;t hod of
netering cata a QL | I'S
suspendgd in a Eg‘% ﬁ'ﬁﬁ chV‘Eg resgrae%?freeregﬁd <t Re %%‘%%%s }\"‘Pﬁ)t Q"-ﬁ&ﬁtl S

kept in notion*By°sth 57§ 9hd then fed via a three-way netering val ve and
an ejector i fto the actual reactor, wherein the suspension containing the
catal yst is fiEsahyles sthighgmaly fbeomehbbomﬁmothe Zetnpdedescribed RHNEPakd

continuously coropbat®d dpy LRtwes RY6bDLaRUSRENThEh Y AihBeet FEfRYBY
nmetering val Ved%iai‘élbrﬂzcﬁ‘:' ‘Bé@@eP'u%k'%%hﬁé!#fdﬂst 8ft§ éld%tﬁ%i\ééhrm}asq‘]é a%ﬁgi;’%‘%%

he preseure | RAERESPRNARGFESH A CRBREUBIE 30ty SFy TR TRR EPRELT A 875

suspensi on {10 B2EFRS r¥adlor FF@%P%#MWMHM@PW& the swspensiocn- imyo
met eri ng val vethadredctar.d@hesdissxdvantage wf khipuhsthapdsathentied voltmey
open t hree- way offethé i fegededl, VEhid hﬁsﬁﬁhéoﬁbﬁﬁeqhbﬁc@rﬁ&ﬁ{“at' EMﬁ"'&ﬂ%t‘sSor

preferably usedlsf aué@fp&t@bﬂgg&@n%ﬁsm RinseBoP UMY e @fkc s, very

C2-CzZ oleflr can ed are

al i phgt ic }Sw qlz_% hart ?I }iﬂ?}“ dﬁ'é'fg 1JCZI(",‘l h‘HP"‘I dfethe

such as et h eﬁ@sep‘? Bti haringea high Mﬁgltlr H@?ﬁi—'@ ip- Hhgrdmk ghat

1- ocgmne, espe&hel F3takyst widl potobel enffirichtiyt guick o diskrhutet e, t he

ter - CZp- ol abmagemsousdgyd ihnthd ereaenbe X twifcht b&npﬁ@ﬁ@ﬂ.ty NBY&Ntd Ahmpl SO

enconpasses, | &o?ﬂ&ﬁi&ﬂ'v&"ea \:Héeéé’tﬂ Q&\&t‘ﬁf Aasfu%tﬁé’é ane or
gl

i soprene, C4-Cg u t

1, 9- deoadi eré % ﬁ%| i[(ﬁ% neg ngnggaﬁ‘?e%eﬁgf HBPEB‘?%@'S Lheg
V.EPE SrER §88ﬁe%"s“ﬁdw°ﬂofiﬁ‘é?e‘5&r5 s PRl Leved QF fthRes

such as 1, 6-Bi ﬂ‘ﬁ@ﬁ’;’/}u‘:l vessepedreps and theesefitingr of bthe |particsing devicene,

1, 5, 9-cycl ododébereferme has #ot barmijusaed- éontimmallyand al so pol yunsat ur at ed

fatty acids or fatty acid esters. The process is suitable for preparlng

horopol yrrers Oh ERrtRer Udbpis OF £ MRRLYIRY %ne[{fho&\’ gzgmgé ﬁe'a?i* 1¥hd N

preferably, 953 ht- 0o ther copo |ns aV|ng up
to 20 car bon atom; %%%ﬁg B7 és g? ?heﬁber gggﬁ#y?ﬁv’esh 18”“ i: I rs

i ncl ude both r §ﬁ88h?5&¥0 n‘&i‘-"rﬂ%@& - HOYRVER -+ FPAE tMeing) hasrehe The

met hod of the 9#59@14@#%%ﬁhﬁsnevhewrtp.a&umnt}tusef of hdiragenngeerinty the
catal ysts in tkeaptepaand ireducé thenppaitiakrsrafsureopy| €he nnomepe} WIS cah
propyl ene wit hthpst hadd)%nbudeergbteftect! bR tKed RRAY VLY ZHtH Anef bRsidHYI kP

to 10 car boraoattggscaﬂx@ysqp Lyggrs of propylene may be random copol ynei's or
bl ock or hi gh-i npact copolyners 2f the copol ymers of propyl ene have a 15

rand structure ner, cont al n up to 15% by_weight, preferably up
to 63y wei ght*, EBFQB%%%”&I"EFME ig‘“ﬁ eF ctbey cakRLYSt okTHies the reactor
particul ar et hyfang, lack gystemons Aeg ed bt Us-AyBeR27a8RP brbut ene. 20 The
bl ock or hi gh- USpac#, tuhd@0lne Bowetery @xpeebencs hagokeyow Sstliat wibhhléek

propyl ene h@®RebYLERE, Oford exARNFLE é}‘ﬁ%‘rn‘é”ﬁ&v?&g FUa‘iRYbS ta&e“ﬁﬁ&éfl@ Ry
wei ght, pref erg EYaEQ hs .1% y %@ eﬂeﬁ ':LBW%?VI n Uﬁ :.th
carbon atons i E gg’q% Z S'#Ffp a}}%:?%g}/‘ ene- e

copol ymer whi Caﬁ a de 030/ Y arid
may further corfff8e® %d?]ﬂcéfﬁgcl V%h‘l% 0 Thipeis mesosiphed mlyrmprzeueﬁnt oit
in the second ¥pigtenagreaeauirements anduhigbfcqatepylbage atdbering xeymdsner
pol yneri zed 49n ton, t benwey dhet mhdgeidls inupbrtsis,! RMELtEORRE VilveRAtLeRel | N

the second stagesaB¥@stagesf.rom 3 to 90% by wei ght of the end product. 30
Catal ysts which can be used are, inter alia, Phillips catal ysts based on
chrom um Conpo d |_er, cat The net hod of the, present
invention is apg 33§ ’iéo%g‘s Pﬁ?@?ﬂ?ﬁl é'j‘ef BeteEtng "% 2z rappbystusbeReRsion vst
systens, in palftrPF}uPa?t‘?Pdﬁ &Opst 1sﬁt%mnagcm |vs-|ang valven|Gpnatructions
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titani um corkSaiPhi hhis oty cendohertecmebbloaksd, paratietiystBy iwhenhehé oralvef

organi ¢ al uni nis opepofuxiprolonsed qRiriodal. | Yot RlleaNmd8R ns Y AELHSd) -

However, 2iegl arnobBts al§aeth%|BY%t55Y§§ﬁ'ﬁ.ebaﬁeQ gl‘l;tteﬂnl PQE{? 20 SRR %%
e

or polynerlzatlon active netal conplexes can a ered by nean

the nmethod of the present invention. Titani um conpounds used for prepari ng
the titani um contai nyng solid conponent a) are generally the halides or

al koxi des of trivalent or tetrivalent titanium - Titanium
-alkoxlde -hallde _ conpounds or n1xtures of vari ous tltanlun1conpounds are

o o o 1 Y o M a0 . o




. 20 or Gignard conmpounds. Preferred exanpl es of hal ogen-free conpounds of
magnesi um whi ch are suitable for preparing the titaniumcontaining solid
conponent a) are n-butyl et hyl magnesi um or n-butyl oetyl nagnesium Preferred
hal ogenati ng agents are chlorlne and hydrggen chloride. However, the

titani um halides Ziegl erve i halo natlng ents. In addltlon t he
titani um cont aP?ﬁl‘%"g’ cAPPLiC Pﬁg%%ﬁ“?’%Bﬁr#%&‘eéFéh‘H on
donor corrpoundéCtif-‘(#t%(&WpP@rmid&'uﬁctiwd ortakystisusinceddposatboxyl i c
aci ds, carboxyformafiomifydqusielyobcoatdoxylic esters, al so ketones, ethers,
alcohols | act ones or organophosphorus or organ05|llcon conmpounds. As

SLE?QSRCS".”? 3V Y RaPRE 04 g prendih ATVeRElah o deteey e h
particul ar pht é??%vaéiﬁadeae:f"?%tﬁésam th devsLoR | & new| Te'd@d »fjpetering
(zz) co- Y wheretadysts VYnieea ekeagtarehbymezasoet bruidhnghat catallyssd used can
~C.~C_ ~ a, ~-be imitfarucedrcémgmubasly r&pn e2ept hendgeaeouslpnimidhytei de
function. partirestesty MhechetdSthabeCERONLAANPEL cmmundécaf S f-vhael o&
esters in wWipCle aRdriedes g@&m&ﬁ% %ﬁi REYréad Bmg ? ‘%'?i%hm heS

Fﬂ the

preferred phthalc esters al at e,
di i sobutyl pht AGPH? % attat® "‘8?3\?%

di - n- hept yl ph{“ﬁ'alll%ﬁ @f d‘-lhenP-'é%Q%ﬂt phventiane Sanﬂldlea@tlhythehqlcarp'heﬂwme
5 Further prefesieg ®reterdng dorebencelpchinids laryeiy frdee bEtAoving paptei ni ng
solid corrponenhaamg ada:@eabesl %&ehgal g el bﬁpéfféﬁl%’ $a8l skt thagSt ers

of 3- or 4-ngg n
cycl oal kane- 1n§fg| car%ﬂp | e ac Si. g §Hé}?td1|ta%§ a!ﬁ%ecsatnengeg anl%lvte Ot ed
benZ@henone- 2% ﬁﬁﬁn &ub ’tﬁye&nseﬂli?ﬁﬁ%ﬁ& 2252 car boxyl i ¢
aci ds. As hydroxy corrpounds for formng these esters, use is made of the

al kanol s cust oWarhave, feamdr that sthisnobgect |mschiexecla>byrrpl Bewl- C15- al kanol s
or C5- C~:cycl oalgmhfiaantllyi thpreed Bethod dPaktePEnglcdta1gsts LGedCla0- al kyl

groups, and2zal $@a&tor] WhRRENEhS - catallyatslalﬁ(}-&ﬁswéfe&d%dui RydHoarhin

various electr 0 0 ﬁ

generally made%tgoﬁgg ﬁ,%rl{gggmsmgg P Eenwf %gg\?%#n%fo BE"] gnlﬁoetiﬁ by
titani um cont aFﬁfﬁﬁ"'&%lq"@ & ﬁ‘bo#ﬁ%tv ig)a T'}P’Eﬁ'ﬁ SMELRTing ) Vep?’& éPabl y
from ectron doﬁéFc‘é%ﬁp’dmw@ﬁe#c"rﬁﬂle Irgpcher | (Whedaini the suspension

titani um cont arahbgisiold dheoopomlyet dp fhysciyndisekaiqwl FaomMCtxirkserasir
supports. | 25gppehesns off ianphip tind ¢odtineswAY féﬁéﬁﬂ@céﬁﬂ r&é@rﬁ e
particle di aneggg eﬁsia&r %%ﬁ& &%eualagpxéﬁém ¥ai\F m&% a’ A/A@& s
used as supporé p rq§a£h§aret I C | ar{gﬁer 'S

mean (nmedian) Of ﬁ XS &3 §YP?‘5Uﬁ 55?5?

count er anal ysi* u[‘?‘u SERFVPLF BB d5e EFPREY 1 e‘EP‘F ﬁl E %‘kl"d\? are
preferably cor’rﬁégéﬂ“’?ﬁ |t#ﬁr’,?e$ﬁ#q1i @pésth@vuqvgzté.nneumpmoﬂncim dihenet er
of fr om 1 t 3028uapensipmpadrttoctharrdactor/via & flow hiaeepvtirhy cpattold ahear €
por oys,’ granul ahrexiwigy mtbrshgwmechnarela@q@hhﬁ@m djerdobYbyigdlsey a

hydr@el of t hepbpE odide ®hkdgow |d énstﬂ ée-@é}ﬁdlgle vi106e the primry
particles before they are processe furt 0 ernDre t he inorganic

oxide which is preferably u al so has voi ds and channel s haV|ng a mean
di amet er of fr5ﬁ1 T;IP?A 25 ?‘Iﬁf PTRERI ABYPAFI9Y 3@ Preferablyuseddfervi ng a

macr oaoopi ¢ 3¥ BEEEEiRA WWPEFrefQﬁ thee PebYReT ization| of | Go-Che-9l@f3B885 r om 5
to - 45 30% i Rzpegot-Pdakins whichhean dbmardfedonréd) iw p¥iculadhalipantic

particle di arrengxemaalkhe-ards‘;abxraaédlﬂlqﬁ p&&deimmﬁéﬁ%@kil%ﬁ&oﬁhbﬁn

atvant ageous! y et St By PRReier, 150 E?E’*Eﬁﬂ% endy fhdlahe,  1cheptene
mi croscopy or. € ectro oﬁép h?@r”oz?%ﬁ@s}‘ﬁ' EHec‘é’égl aFtl cle

surfaces and%XEPFERe %s§h§e‘&?’r"br%'8i°'tq’?€fllﬁér mrisedoipgehe -mgztext of the

mi crographs obP#Praent akrvenripnaalteb sndompesaesy jpapartieuthinnentesnal t he

primary parti cCgsCandlefitnsexnrohs aspcbpteareooli QBopyens)l egecRf-didfey GivdshSas

and channel s ang4dpaeadidird 1DSLRétLNeneRYSy 2 A bRe! S
5-ethylidene-2-norbornene, S-methylidene-2-norbornene, also

- --— —— 45-eyelic—olefins such ag norbornene or a-pinene or else trienes

such as 1,6-diphenyl-~1,3,5-hexatriene,
1,6-di-tert-butyl-1,3,5-hexatriene, 1,5,9-cyclododecatriene,



. 10 preferably carried out by converting the el ectron-m croscopic data
material into a halftone binary inage and digital evaluation by neans of a
suitable EDp program e.g, the software package Analysis from SIS, 15 The
i norgani c oxide which is preferably used gan be obtained, for exanple, by
spray drying the mIIedhdroe for hIS pur pos s mxed with
water or an aI‘?Eﬁﬁft’l ¢ 2BP oI °éﬂc?1“4 aH'@PyPB WW&“FEB?ga#rﬁtﬁyoﬁFH@% % e

al so conmer ci afabtyarsidaesesrsp0 Therpraoessr & shidtabileefyr dinepagdngnor gani c
oxi de usual | y hasopmplyoees vel utg-cfi-blefifls brt eopdlyndsy of peaityablef fnsom
1.0 to 4.0 cnBifkh ApteesROl),f up 88" iFF BylBRg dff 8TLdP écﬁ_:o]l%grm&

et orm ned L—*;"%%%S@gﬁéﬁﬁ o, A07e LR AR BREC ot S0 itngp BE *ﬁ*”es

ni trogen adsorPr§uit gﬁﬁtblr%n&'épﬂfwrlﬂl I‘Hnﬁgi% b°#t spar ‘?‘K‘/é?q}m YPeTs
possi bl e to usklefk iSFohdahr IRFEEJeoRPIMELS, i .e. the negative |ogarit hm to
the base ten of the proton concentration, 30 is in the range from1 to 6.5,

in Fart : cul ar THe tiehodnge ﬂ{é)@rgséﬂt &nv%#t&ablﬁs |§&Q'Ft§laﬂl£rl?}<|u:}%$ﬁ§rﬁo§[| In
articul ar, e netals
8f mai n groups I{B;i%gsg%?ﬁ%#scq‘g E’ %t%ﬁadyPg‘rg}“g% % o trﬁefe red

oxi des are al Uff )ar&?y §H%e‘f“§‘i I“Pc‘é? %H@&bs A%y

silicon oxi de P&hey (%’PQ@:YWGIHBQ §1§fs¥ﬁ Feng wp tt Udecarienl abomgesThech as
al um num si | i cedpslymersagficprapylenti nay = rd0ddhecoppdygans cotildek dsed as

supports have N inpacte8bpsiimeRel, r:ﬁt&ﬁea@epoiﬁhérs/\@tfe réfyRétd hive a
physi cal |y peupghdim adsaEph+ON ¢ gg gzﬂ av.L %HhEéiA gble n 'B:“J:% égem of
h

hydr gxyl grou t r gani be réduc or
com@iely e .pé% 9%*%&“1’% Gy £ HY SoeAae el ranne Lo

~r treatment 5! Huqe e&%sﬂ:mes%rﬁ Jixguge 0f

chl or osi | anes %‘F H‘iﬂﬂ ﬁﬂﬁh hthytene. The wat er cont ent of suitable inorganic

oxides is fromO to 6% by weight. Preference 8 is given to using an

i norgani ¢ 0zpdenhé fblldt@: ber Figilivpach &é dﬁn@(ﬂm@f 323 yieﬁétatéwém@m%tmut
breferably 5 pch, d'Bs § t%“ﬁm%ﬁ“@#}? 4 b *So 4 ?"%‘?”Eﬁ'@ Brebylene,
anount s t hat f‘?"g (j'“:'ltto Obwe p%’r'eﬁaec‘l#’gg ¥P o & ﬁf%h‘?fnPf 8? hehe
conpound of ne@HEEMANNEYIREMRHO J8r CREPRN GOm0l RRaPasRAdLn A (First stage
Furt hernore, (Ands: Auepydenesertiylasencepriyner whhcmdias mapethplene content

i sopropanol 25nedufromol5 tee8sd iy neight caid dyaEakthérs Conbeise , additeaa!

n- Qgpt ﬁnzllhe nr@p-theob%)@fufs thi!h&?)t%l%e?ﬁ.z@a)@dtroeitt berand s%gsnae@%qﬂ | ¥tn
used i | |

pref erence |§ 5%%{1 QT% aﬁ?ﬁlé éﬁﬁgwﬁzf tﬂ E%II‘ n%d %%Sﬁgg Mﬂé‘o‘ i?léed
conponent can & #? %fr dn%ﬁﬂ?dé‘ WE&! 3 in the
met hods are de§%??%cftaigﬁt EFk%ﬂ %P SramEp-%e £9%by, WEZQI'A'- 4"@ 917'? entp progget.
473, 20 EP-A017] 200, GB-A 2 111 066, US-A 9 857 613 and |1JS-A 5 288 B24.
The process knostalysin mhidhl Sdn He 640di sr¢y cireepbhyi£Mmndyedps Stadaasts
al ur&um corrpoyagéd Ron idhgoHeEn Wm&ﬂh&st%i- &) fed 1@&%&&{&»;5 b%eaxh &thod o

conmpounds of t ¢] S e Xy
group or by a o:?een;fln%% w@ér e%ﬁngg % c%%lg gﬁ%&%ﬁs £ %('h aelijﬁ'ﬁg
groups may be |ﬁee?1 a F GPFS B PYSERRRL 11 PAF AR IR CATRYYS “‘3
possi bl e.  pPaf ‘é?*eh%’ew’a gr¥efntp & ditgniwm-gonkadning nw.%ﬁa@aﬁmnwms éut
al kyl groups eat$o eecatalysts in thec fpbwnofitarganitoal wninyi eodpounds b) and
tr.i.nethylal uoptilonally elbytodn rdonem cokpoendriicyl.al uni num

trioctylalum numor methyldiethylalumnumor mxtures thereof. Apart from

the sium num cg ch as

nonof unct i on I éqf? 0 t}?regﬁ L Cﬁ+ q%ar g%yggn%&%g‘% §§5 r%‘oWltprem
aahydr . | des ‘g'fﬂgﬁ i°F 88???%“%*‘&8"1@?%‘6% metal  FamplaxeshSpR alsg tShes
and organophosifﬁafé'm%d Hit MoRpaRE die mekhedne® ks PIEseR iaventjonsed as '
further eocatal yst. The el ectron donor conpounds c) can be identical to or

di f f er ent fromihmmmmauﬂamrsémrfaeugﬂspmm ae eimumwoh’eeuﬂﬂag

tit t f t d
hg rfém:le um O<r:0n ﬁbﬂi&‘g:o?@dn@n‘éogp%‘tgeﬁér?ﬁf ?;iﬁﬁ& d ; §gpoun i
__~~where cal or_di Terent e ela l%m(i %up a

5- to 7- nenber%ﬂ‘“?:%,’f 9y PLXFRERS @ Eﬁrﬁaysuwwrlﬂmb@')m& GFEda

Cl- d o-al kyl , 8uitkakie. Rrefegents i givenot@oudrg shose Glit@niual k:gmptglmiqo
R2 are identical or different and are each a C~, - C2a-al kyl group and n is
1, 2 or 3, particular preference is given to conpounds in which RL is a
Cl- C8-al kyl group or a 5- to 7-nenbered cycloal kyl group and R2 is a



. 5 Cl-C4-alkyl group and nis 1 or 2. Anong these conpounds, particul ar
mention may be nade of di nmet hoxydii sopropyl sil ane,

di met hoxyi sobut yl i sopropyl si | ane, di net hoxydiisobutylsil ane,

di met hoxydi cyC q)entyl silane, 10 di met hoxyi sopropyl-tert-butylsilane,

di r net hoxyi sob ilan di_ met.hoxyi so ropy] ssec but yl si |l ane.
The cocat al ysttgtE ;“}ﬁi ﬁik%?é”be e‘?eﬁgg?ﬁf%%a f%r hevaepsg %{ﬁﬁ? e
atomic ratio ofl et whie aF%?ﬁ#ﬂhrPéoﬁ%bhrﬁ}tﬂPl% and 23ilggeRrom t he
titani um cont aesperiadlyi ditampunehiionidés aindomim 1Part ol 860t ik aninmparti cul ar
from20:1 to 20&edachisdiBe nolar ratio of the al um num conpound b) to the
el ectron dongr conpound e) is from1l:1 to 250:1, in partlcul ar from10:1 to

20 80:1. The t t so id P onent a) num co ound
b) and ihe gen‘-s%% R g%* R s CRBEree o) poSeRrilly SPheElR
Ziegler-Natta %@i orgsha 9%@%‘&?‘&‘?‘9“& “'é&ﬁ%ﬂ%é’ﬁi“gmi@b)“&n& 8) can
be introduced Pmsﬁrm@uweaeew hadgoenerawg tchlpudne, thomdne ¢ oinddingi agdsol i d
conponent a) oflasriney witheprefdredewibetird yivenaty hromténe adw, sibj ected to

activation tlbeﬁﬁrtiﬁlﬂ.dﬁt BAGoPind, thBrﬁ&fﬁb‘ed—%ﬁ’é‘ﬂﬁ%gcﬁHgﬁé&Eﬁn@%oﬁﬁ%ﬁ’dﬁ’d

f 30
e e

0
the present pufp n-copkal png, £o1 W@O%eg‘ qu;g tfPﬁ‘ﬂ% tFinFeitf s
with organic | PEePREAthgH- c Magesdume compoundso Wbdah dare sydbpbleffam preparing
met al | oeeni um tbhestifard uxmetoneairaiing yolid yimpoRentod) arecespgeinllyne net hod
of the presast mhgiediund halifes "Bl lpa®t eOE £0 MRGRESSum (@ cHEBL{de o Present

i n cggported fAghad dalas8abalde! &yﬁ\sgnaﬁaumg&gé_ PErBhCufifod lgguent !y

i no@ni ¢ oxi des ere ce SCTl I norgan

oxi des whi ch aﬁél ﬁF f8£?t$i%§61a? Pl THETREE P ORTonBalni %@ﬁg
conponent a). VR otﬁfﬁqe?aﬁééﬂ 3AaEE) o ERF caXampleaPRoneaiam abky:s » aesnemive
L 45 huyhs umagnesannr alkaxyocempoinds ozi mggmesimmbarpioxy efompoands
Iri - gener @0, ot heripmrdalconpomndss. Preferved examphes bt hadbgbeastedne,
general |y substbhpdtitis @tChapghss Afl GRYEL I B WRRELLE Fdt the

substi tuents. Itﬂ@a{;m-wntﬁli 844 téb‘i’lhs xpe%th%gogfﬁ%- &gigg\?ﬁlﬂ%% L98h ©

radicals, with _pre 1 vVen

i odine or a C1° g:l ‘%‘f '@ﬁ‘ﬂgﬂﬁg"%%f Fe "ol"?f‘é* S‘FP'BE%’Plaets‘“@oﬁﬁﬁ?ﬁscﬁﬁ ral
atoms whi ch ar Ehbetire \Aned higreuenfidordde ndiaNavsty t the ¢idpoiupchakidesngan
groups, Wit 25paleecakre mschelegamttingnggenteen to those in Wich

substituents of the cycl opentadi enyl groups axe bound to both

cycl opent adi engh, gaQUPS ,V%lé PO A i-Rbn LA B H{L RO 1 Sc&l %%'a Logponpl exes
whose 10 cycl Oggogggaf o Sga: Ak B8 g% ;gfgn’gﬁ Ubsladd S8y eyl

groups on two a aI'I ocenes £
ones whi ch conf'8PR*8RT ey cP &l"@ﬂ Y%‘FC?F’I FBRREFL ic
substi tut ed A8y 5-“!@’-’“% ©A capbeRrrlic 2RE8THOAEA eﬁﬁ@%erﬂtlh&ﬂat alfohols,
Exangl es of sU|laabbnem1aldraean2hmhwuﬁdgrameganoul:.con compounds.

eth nebi s(i ndenyl ), zirconi um di chl ori de, ~'

et hyl enebi s(teheaayéé&&ﬂwb}zeé indd GLeRiR il ri€hi gcontai ing solid

di phenyl net hyl orzgmfl Len coni um
di met hyl si | aj}‘e gl s‘%’g’ tert.- §é€p§1 q' B w"z\fs‘%@nf%ﬁb 3;#: rconl um

di chl ori de, Yﬁ W éﬁ‘gdllf}l ?"st(jf h?ﬁ‘ l?‘ﬁ)“étﬁ/l‘)’%iir LyeE P rthee;
25 dinet hyl sil éﬁé@}‘%bﬁs'f()Z met hyl benzi ndenyl ) zi rconi um di chl ori de

di met hyl si | anedi yl bi s(2- met hyl - 4- phenyl i ndenyl ) zi rconi um di chl ori de,

di met hyi si | anedi yl bi s(2- et hyl . ~4- napht hyl i ndenyl ) zi rconi um di chl ori de) 30
di net hyl si | anedi yl bi s(2- et hyl - 4-i soprogul-l-njdenyl ) zi rconi um di chl ori de and

di met hyl si | gpedi yl bis(2 -net hyl - sopropyl i ndenyl ) zi reoni um di chl ori de

and al so the correspondi ng di neth rconi um conpounds.(I8% The netal | ocene
conpounds are either known or are ubtar R&bte¥by known net hods. the

net al | oeene catal yst systenms further conprise evnpounds 40 capabl e of
form ng netall oceniumions. Suitable conpounds are strong, uncharged Lew s

ﬁm ds, ;Bom C CoHRRENgSakd Qire EScEl;%!q\ﬂpczﬂ%ﬁ-hﬂeC@f'%:.ﬁé 4661 G @rpounds

“having 8r Oniﬁéiﬁﬁleqiﬁ,%ﬁx?ﬁé&éal— 2 sip an an e

LS pentaf MiorgdghhY]) BT AT oLy S TR N TS e T
phthalic esters in which X and Y are each a Cj~Cg-alkoxy radical.



. == 4~t~ -~-dinmethylanilinium -Further-suitable -conpounds -capabl e of
form ng netall oceniumions are open-chain or cyclic alum noxane conpounds)
These are usually prepared by reacting 11 triai kylalum nuns with water
and are generally is the formof mxturesgof both linear and cyclic chain

Cystens may. coputes 820b StoredlphtiilicRsel e 48 ALLORPT pitbTVE)
P ana 111 S ey OBRN T ke a1 SRRV Bnchatatd, THi T peneyl”
n- but yl - n- oct yP anforRTheXYdo Bt Iatam-dininheptydt AYthalaveli um or

tri met hyl al um @imm-adyThphbisa etk ehdt dib-2ethphiesxyly ghtthabatean be used for
metering cathlysts which are usually used in the polynerization of

C2- C20- ol ef i NSpy AR P PUFBFF & d12B LGN d¥hotOEbhSShrs Wik gﬁ digAst one
reaction zone, freguent| Xtéfnlriﬁ sgg.gmroe reaciion zq.lriea g connected in
series (reactof GCASCAAST. i h yie °§as® praeeneMh 4R 4780 D1se, in a
slurry or in b‘EN‘F<]:°?F1+8hP§bEt‘?’cﬁF}@GHdP¥i§%§§ Alegtrrs, @fudr 95| 4memberedon can
al so be set soStprititusedr experaubssituredmyslaabkanerdsRt-dicarhaxylits acida,
phases, for lexamplalspambhyestershofl sabatltutatcbansbphdnbh~2scddoxgaseous
state (condensgsidd) df0@@bstitutcd BRASOPRhonE-YSCartiiydie! 88BdY, ARy QESKy

enpl oyed for thgy, J i Qﬂ fi Suitabl e.rgact e,
for exanple, cont nlﬁgﬁ%bf?%%n dt%?l zor?tggg’o\?&velr%t #“E§? gfi*?aee(??‘%gngis
vessel s, ci fcurSRTORREYe 4B BPECTALIGATIER HRACE LR (107 AFATPLS FiofesiLkanols
fiui di Zed- bed PederénscYrladikanedapi wrichomay oin ttwgnabesenene iocgnwdre eact or
t echnol ogi edd The€1s+akkylf grbapseamidralsbsc gt ¢ gpheariadlisi.cal i nportance for
appwabi lity of the nmethod of the present invention. It depends on the
out () whi ch | $e t0s 1A 53008601 0ME Lol BebNRLIGASET OF FANGAN cDeihis, gLy dual
reaction zonest.mﬁ;,‘éig__«ﬁ1 r%th d of the present 1nvention can, however, —also be
used for meterTHg cat I'ysts into reactors in which the reaction 35 carried
out is not a polymerization but instead another organic yr inorganic
reaction, f@éP EXah? Prapasatien iafh theatitanivgrcantaihiome salidcongmaenbna) ) n
particul ar, reaseors genedaziy ridde difz Erearl 0586t DIG MWl ,6@reperabait by or
vertically stiol2dedQidemolplof adfel @Lectddif doRBE ! L RAMSC BEr CRITY ig¥e the
pol ymer of &%@Am _S é&&p is produced in the respective reactor.

cu arfn pref

According to a partl erred enbodi nent of the nethod of _ -

45_the present invention-reaction is carried out in a reactor-_ or in a

cascade of FRaaltA4itdPRecthe titandupsgontrininghsehid mampongntm) mayct i on

bed is kept incomp¥ize Bporgamic oixizlescas i support&2 I igenmralPaatfindlyr|y

useful stirrerdividddiinotyaniarexidec@hstNilis'a hehh CRdrsildler 8 SmetaiC bt

stirrers are kpswm.s f@r 208amR) eﬁ.zé‘fre%bff-ﬂoqp(io%Z POJuk;PiE Qadq 4k/- These
¢

reactors distrj h | v il t lar | ormy. 5
Exanpl es of 3§u§§&u %/ég?&??ﬁt%%gctl o&gge%%r%ggggg%igbe qeggéi#gé'&%’eﬂm_
The reactor “cag %ﬁe P3P0 o BF yFRG RIFELELS  HFs FAREEIRAPT S5EPTPLNCHPEh are
conngat ed i n sEPRELEI FPUBFETr cARMYAIByi ded with a stirrer and have a

capa y of fromO0.1 to |00 nB, for exanple 12.5, 25, 50 or 75 nB. 10
According to theergadwiclet bhetin ctimellyi direitiddoinbpgariid exidg &péal ysts
into reactors, ptéferaily KohpodeX X PHMEry ariticaBk URACONY 3 RN S@didie
conponent i gt Beafider O £LEH! £\ At AL USkIcBl ol NE P LALLOEE The
conpound in thg §a58, o, el | oceéne 15 tat al xﬁé’s, |s,f|rsnfly, u H‘é"ﬁde in a
hydr ocar bon i nPE- PSR MRS FC 228 158 B2 PUS ey azr exideRarticigs which age
vessel s provi dBEP§FaH-Ya obtaiped bpdlddag o dwdmemeh efirths inorganie oxide.
particul ar, al ¥phte ialscapossible dio elisweotlsd iprimacy- faot iyllsobefbre thay

m xtures of thase.pfessed aatyherl t abl e 20 hydrocarbons are, inter alia,
hexane, hepfgne, isodecane or white oil or benzene, toluene or

et hyl benzene, j r branched Cz-C7Z0 a-.0l efins_such.gas 1-butane,

1- pent ane, pr oﬁ\:/f%}\ée%ﬁﬁﬁ géﬁeil?% ag"r”'f’ i_gﬁf'cé I‘?‘%bi,f’ﬁb?’ée "t}?ﬁ’gxsl"ﬁﬂgrétﬂ"um
is, for exanpl 83 Wit @pf chan Rpving; yiepmiienekeprok frgmaf el to

al i phatic 25 h$®ritariBoRsrtraelaxr iroms loho obt aimedndnhaving wayacsosemid n
notion by nmeanprepoxstiionablyevelume arfs thkototadfRireéibYe NBRNshedfrange¥om 5 to
stirrers or abl 30%, sir peetscubar tid Wl k¥ngeli #2244 QoSkbr §e¢s include. .
Vi scoprop 30 stirrers from Ekato. The stirrer speed is usually from5 to
300 revolutions per mnute, in particular from10 to |50 revol uti ons per

m nute. the catal yst-containing suspension is discharged fromthe 35
reservoir by means of an appropriate punp and continuously circul ated by
bei ng conveyed via the three-way netering valve within a cl osed piping
system back into the reservoir. Punps suitable for this purpose are, for
exanpl e, di splacenent punps or di aphragm punps. particularly well suited
punps are, inter alia, 40 Cerex diaphragm punps from Bran & Luebbe in

I T e o v o, o rr



. is pressure in the reservoir which is from0.1 to 30 bar, in particular
from0.5 to 15 bat, higher than the pressure in the reactor. The three-Wy
netering val ves used for this purpose preferably have only one plug (e. g.
type 187037-/P, special 5 construction ty e from Kaenmmer). Subsequently, by
means of pul se_operation of the now hree -way neterjng valve, the
suspensi on i s THt MRRTcBATELMS H&Bﬂ%ﬁﬁ-p Ao thR DT MATYoPAT T EE LSt BRY, ThA or

whi ch cont r ol sSMa¢reSCOPLAr PEORATEinptRY ivelunel 06 thel vwilds sankdwhennebsn of the
ej ector. The chtaigeiiccoRideé niregadvapesifionsly Sdemémiiaddbyy piflaye apelyison
of the three- V‘@Hlﬂ’@ts%rahﬂgndaél\é%t% %éfbstcﬂs S’Pe&l.ec@i}ﬁht pAlbd S open to a

Selectabl e t Piizyohedyaial il Hatl dadd 4 bistis 028%% ?asl%ee' bisle

preferabl

from1 to z00 SEMhFect P‘H“?h%f @Fo%%@gif&% prife- (The P‘HFE%‘JWEWBPEMW
val ve is open 8% @vidgesedoind rtds Dean mlpréimmh:y 6f orhe) pramady, for
a freely sel ecpaitisclidsmandf tiy efacrodiopid Propotoidd) bys ¥6LMAS .of Rheavdida!l ar
L ;gmbéetn 0 néoof&?&rﬁi&nn%(is-rgfe aamueﬁlﬁérd %f?l&gcqrirﬂea{ﬂgphﬂgwyf&e ggsi on whi ch

"Promass i nEslfSr rre#\%?brlk?n %éc{ K % &%m: fmg %Y%e elteﬁtrg l{lq[z%lg]ng ot al yst
bei ng net er ed. aﬁ‘% RateEs? t'rﬁataegf“ tong \Pé‘“éﬁﬁ Hpage; a@&nf‘?‘%ﬁ@d eg3lyatien
of the output BYdrRARS ednht ﬁelﬁqbéﬁ/ BRR cpragram, he. gretthel sgibvane@ackege yst

can thus be reyodkysis ifrom 8i®sed | oop. The catal yst-containing suspension
is finally fed via an ejector into the reactor. Here, it may be advisable

for an alipPhgtofie indidahisBl GxINWRATERDOL pdearty seeqocgavggno%taaﬂ 8 £

conveyed into t uen for t

al ur‘um conmpotna™ 93 ??éf gREa %I%%P‘PSHL%% ﬁfgng s]1:!)“ ﬁCIPhé &8 of
ziegler-Natta E‘é’c’%ﬂ’%tlss Bixed it phey % afs adiphatife adsghodi Sygh finely
met al | ocene caﬂ&ﬂ@% ingrganic jcetikdebabver slsn comnetdililyt wivailableum are
firstly introduced into the reactor and, after addition of the appropriate

monomers, the feiudrndial €Ré FHAAY | @Pvidad i9028Rh fe 18, dROLYIRTI ¥ Hals08 Of
the Cy-CZp-ol egbiﬂé vdiimle 88 £25d 19 2810 4%;3Tﬁé BPJ: HEbIGTE LG f%”tge

carried out unQe reacti gn cond ‘rom 4

150C and press gf'rﬁf#laﬁ?ef 8"5a?“rﬁﬂ‘:€¥ éFEﬂc%f ifFom $8nte 000 m? 9'

t enper at ures oPT® %‘Fﬂ‘zﬂd £5om 0 ton 5PAr w4l Thef Yalueso Bpec-lm hgxg are the
pressures of fvahues datermined bib mercpaytpardsametrpnid adocorda@ndarwilihe nol d
mass of the26ZpfG o1 iandPBY Vi rogbal ARSoFHLINE 180G EHd RGeS BINOY

addi tion of regygigi Predpast Py, i N pol ynmerization technol ogy, 14 for
exanpl e hydrogen. Apart from such nol ar mass regul ators, it is also

possible to uss actlvll_ g JP tors, i. f ounds Wi ch I nfl uence the
catal yst acti virEy?* o? spiple &o A8 f‘at RATIIAGAXIR FBSER PRy neetS roffhEn
the reactor vvaPFgﬁ%l‘éP r]é’§l§Fﬂ-tb‘F w» élhécbﬁégt*eﬁf} ®fclhegb¥rionTifencynigationef i n
pol yners gerd@r 35| yn hichee Tange| frdn dwtoabes( MR)paaftitnbar Qinl the #80g= gfirbh 2
mn, Jdn particgbas.fromO0.2 to 200 g/10 m n, at 230C under a wei ght of 2.16
kg. nmelt flowrate corresponds to the am)unt of polynmer pressed out of

the test appar Lzed | ccordance wi th

period of to m§{r1].§ aﬁ%{ﬂ%gé“én %@r eV‘é+'btﬁar5f"°§9?%‘ Bﬂ’e P&?‘gfhﬂér
preference is o POVRERs tHAOURePE ¢n8 Rf theemetaks of Baip RPups1d
mn, at 230@5uﬁﬂér13é %l"@‘ﬁt PSHQdil‘B Teglei SPayfeiqvdarly cpf efterred: prides mrehe
reaction to whiaéhmintem mtided vagnémiun ezdde, i shemtt isdli¢casteappndedspecidllyt he
customary rangeslidiwe dxitedgBiEidd ged)i.NTthes NOlaTRbLEMH1O tOlise mixed

C2- C2p- ol ef i NS ot ged Nsfdle arsaagﬁniﬂ'ﬁdnsg.licheeﬂ-oof‘%@%es?ﬁxﬁfﬂﬁl&l ¥§bn the

range fromO0.2 to 5 hours and in particular 1n the’range fromO

atus which is |ikew se provided t he

hours. 20 Tgﬁ r% tal st-neterin dfs@r b

present i nvent ’é‘-’rﬂﬂlbﬁ’ pxi dy age FRRPOT: haYRaVateK BFeERRE PP 3Fh°1r
conprises a re§EF%¢¢ (This HaWO#F- e tdyt physicaldys boped duyl adsorption and
hydr ocar bon angarthy odhemsicaldyi becthdvinhtha Sofh ad dydeosyl rg‘:&fupand'rhe water

\?\ﬁngﬁct ﬁg t(:: Qﬁ{ Qbﬁteﬁz b1 ivha &M:Sfé‘é%ﬂ r%\kllqed cith te éi—e%EBd( Wa &?‘gt -
| i

valve (4) %Emﬁot%‘*é? o GREAY 'z ?‘ﬁf“%%fp?% Eé?& 15 °
f1 ow net er Qfséisﬂe%»m BREA WPEFHQ“E% as

catal yst is 3051"834'1 forRailangs o 6?-)1“‘1?‘6‘13 %ﬁvﬁl -eThe Wakats conteromA ene.
It may be advi Sabteblerincrgapieioxidepstisminbinch t sdubyt eeiglite Poaferdmcef
the reservoir in the apparatus of the present invention to be additionally
provided with a nmass flow neter (3). 35 The nethod of the present invention
and the apparatus |ikew se provided by the present invention make it
possible to introduce catal ysts, for exanple for the polynerization of

C2- Czo-ol efins, continuously and very honbgeneously into a reactor, with 40



. 5 Exanpl es Exanples 1, 2, 3 and 5 and Conparative Exanples Ato C and E
were carried out using a ziegler-Natta catal yst systemconprising a
titani um containing solid conponent a) prepared by the following | 0 nethod.
In a first step, a finely divided silica gel having a nean particle

di aneter of 30,wm, ore volune of 1.5 cnB/g and a specific surface area
of 260 n2/g m%BaW?E&"V\PFﬂ“% Ay ANPrgRnis °i‘5dﬁ B e EPTR bRy ChmLE 8

n- hept ane, usi AgMERRiedilyoebtainahignesithautofputivr geeatpert of Si OZ. The
finely divided silica gel additionally had a nean particle size of the

primary partl C'.rﬁ‘é xeégx?esiuﬁueoﬁg%daaﬂna%m iH3eqah rb%élaewak&h?&a%ﬁbl
di anet er of %é“‘ia’%s&ﬁ rrﬁcE ?ﬁ%%g‘g LS PLQPQLL og Ovo ume, ol the tﬁg
particle of ~28 ou ure was svi Fr ct “’é’@&e%r )4§'Dtﬁ tas
and then cool e@™P¥YhEhats FEpm fhilc £016+9 MRy ARePABT G DEREM Brds&R on the
or ganomagnesi ufr Eonpburef, the ¢grpavgdnot hagreddunads (Rresediti pen ndle pifxt ure.
After 60 m nut ésorgdweia exdtieon product was adm xed wwth 3 ~ nol of ethanol.
ger nole of nmagnes ,.um ~rh. |Ie 25 stirring continually. This mxture was

stirred at OHI
£l tan; um te?r‘a;?ﬁ%or.ﬁﬂ&e“ LRI e, X "’fﬁ%ﬁi fophancl R pPleanct.
per 1 nol of q‘Th@ Pﬁ“f(? 'E‘b eﬁgF ‘ﬁnP&d g? %‘ﬁ?ﬁ‘ 0r 1
hour, and the §ohﬁﬂa%fb¥ra|nrréap1=weh sl-ﬂayarmh ofi Rretbylimxagpl endniRtaFes a
number of tinesherest gtdey lgenarzallky uEed ipsthd iprepapdtibrprofdtthe was
extracted at 123€anfim-cont@¥nshd @tQlid BYmYSHEHTE a§ Q! bidRireicet Ld A vEN to
tetrachl ori gg hglﬁ?h&l{lﬁﬂﬁene for 3 hours. The solid product was then
Separated 35 fromfihe extractant by filtration and washed wi th n-heptane
unt i he washi ngs contai ned only, 0.3% by weight of titaniumtetrachl oride.
The tTtani um cGh th??’Fg‘-%FPHtE%@ﬁ‘tllé)CW%G&E@% Pysppyeddiyht of

Ti '1,4% by welghhods WpwhSpey, 5. BxagplesfofsuchSmebhetiliareodesor ik,
tita~i ~-_contaijnteg shidd-icoBpeness 9957 Epietdnyloahynepumneasndraygani c sil ane
tconrp(r)]unds M’?%gigﬁdlﬁﬁ 2001,6G§0§ai admsto%s | s 2 NPRABYT 6 £3 raz{@&;stsil §Nese B24. g
eachings o rre
vessel was chargedé]\imé% s6ﬁgg}]bf}.{%e;%%# sugazzénlszlq’?r(]ggp f?]ﬂer%b’ﬁy ngpfof‘etd
titani umcontal ni, n sol id conponent a) in Whl te oil (Wnog 70))1 Thi s
suspensi on was SUitehfardpnipun compeusds by ikclide ﬁeﬁr"‘ﬂl& toielky lakyiums
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det er ni ned b3P MNeKpringafiegler-Ngtsy garallyst systems based on metallocene
compounds or polymerization-active metal complexes into the

. reactor.

For the present purposes, metallocenes are complexes of

35 transition metals with organic ligands, which together with
compounds capable of forming metallocenium ions give active
catalyst systems. For metering by the method of the present
invention, the metallocene complexes are generally present in
supported form in the catalyst system. Supports used are

40 frequently inorganic oxides. Preference is given to the
above-described inorganic oxides which are also used for
preparing the titaniumecontaining solid component a).

Customarily used metallocenes contain titanium, zirconium or

-~ oo - .———45 hafnium-ascentral-atoms; with zirconium being preferred. In
general, the central atom is bound via a n bond to at least one,
generally substituted, cyclopentadienyl group and to further
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substituents. The further substituents can be halogens, hydrogen
or organic radicals, with preference being given to fluorine,
chlorine, bromine or iodine or a Ci-Cjp-alkyl group.

5 Preferred metallocenes contain central atoms which are bound Via
two n bonds to two substituted cyclopentadienyl groups, with
particular preference being given to those in which substituents
of the cyclopentadienyl groups are bound to both cyclopentadienyl
groups. Very particular preference is given to complexes whose

10 cyclopentadienyl groups are additionally substituted by cyclic
groups on two adjacent carbon atoms.

Further preferred metallocenes are ones which contain only one
cyclopentadienyl group which is, however, substituted by a
15 radical which is also bound to the central atom.

‘ Examples of suitable metallocene compounds are
ethylenebis (indenyl)zirconium dichloride,
ethylenebis(tetrahydroindenyl)zirconium dichloride,

20 diphenylmethylene-9-fluorenylcyclopentadienylzirconium
dichloride,
dimethylsilanediylbis(3-tert-butyl-5-methylcyclopentadienyl)=-
zirconium dichloride,
dimethylsilanediylbis(2-methylindenyl)zirconium dichloride;

25 dimethylsilanediylbis(2-methylbenzindenyl)zirconium dichloride
dimethylsilanediylbis(2—methyl-4«phenylindqnyl)zirconium
dichloride,
dimethylsilanediylbis (2-methyl~4-naphthylindenyl)zirconium
dichloride,

30 dimethylsilanediylbis(2-methyl-4-isopropylindenyl)zirconium
dichloride and

. dimethylsilanediylbis(2~methyl=4,6-diisopropylindenyl)zirconium
dichloride and also the corresponding dimethylzirconium
compounds,

35

The metallocene compounds are either known or are obtainable by
known methods.

The metallocene catalyst systems further comprise compounds

40 capable of forming metallocenium ions. Suitable compounds are
strong, uncharged Lewis acids, ionic compounds .containing
Lewis-acid cations or ionic compounds having Bronsted acide as
cation. Examples are tris(pentafluorophenyl)borane,
tetrakis(pentafluorophenyl)borate or salts of

forming metallocenlum ions are open-chain or cyeclic aluminoxane
compounds. These are usually prepared by reacting
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mixtures of both linear and cyclic chain molecules of various
lengths.

In addition, the metallocene catalyst systems may comprise
organometallic compounds of the metals of main groups I, II and
III of the Periodic Table, e.g., n-butyllithium,
n-butyl-n-octylmagnesium or triisobutylaluminum, triethylaluminum
or trimethylaluminum.

The method of the present invention can be used for metering
catalysts which are usually used in the polymerization of
Cy2=Cyg~clefins. The polymerization can be carried out in at least
one reaction 2one, frequently in two or more reaction zones
connected in series (reactor cascade), in the gas phase, in the
liquid phase, in a slurry or in bulk. The reaction conditions in
the actual polymerization can also be set so that the respective
monomers are present in two different phases, for example partly
in the liquid state and partly in the gaseous state (condensed
mode) .

It is possible to use the customary reactors employed for the
polymerization of C;-Czg-olefins. Suitable reactors are, for
example, continuously operated horizontal or vertical stirred
vessels, circulation reactors, loop reactors, multistage reactors
or fluidized-bed reactors or else combinations of the
abovementioned reactor technologies. The size of the reactors is
not of critical importance for applicability of the method of the
present invention. It depends on the output which is to be

achieved in the reaction zone or in the individual reaction
zones.

The methed of the present invention can, however, also be used
for metering catalysts into reactors in which the reaction
carried out is not a polymerization but instead another organic
or inorganic reaction, for example an oxidation reaction or a
hydrogenation reaction.

In particular, reactors used are fluidized-bed reactors or
horizontally or vertically stirred powder bed reactors. The
reaction bed can comprise the polymer of Cp-Cyg-olefins which is
produced in the respective reactor.

According to a particularly preferred embodiment of the method of

oo 45 the present-invention; the reaction is ¢arried out in a reactor

or in a cascade of reactors connected in series in which the
pulverulent reaction bed is kept in motion by means of a vertical
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irrer. Particularly useful stirrers of this type are

free -standing helical stirrers. Such stirrers are known, for
example, from EP-B 000 512 and EP-B 031 417. These reactors
distribute the pulverulent reaction bed particularly uniformly.

S Examples of such pulverulent reaction beds are described in
EP-B 038 478. The reactor cascade preferably comprises two
tank-shaped reactors which are connected in series and are each
provided with a stirrer and have a capacity of from 0.1 to 100 m3,
for example 12.5, 25, 50 or 75 m3.

10
According to the method of the present invention for metering
catalysts into reactors, the catalyst, for example the
titanium-containing solid component in the case of Ziegler-Natta
catalysts or the metallocene compound in the case of metallocene

15 catalysts, is firstly suspended in a hydrocarbon in a reservoir.

. Suitable reservoirs are, inter alia, stirred vessels provided

with a stirrer. Hydrocarbons which can be used are, in
particular, aliphatic, aromatic or else olefinic
C3-C3p-hydrocarbons or mixtures of these. Particularly suitable

20 hydrocarbons are, inter alia, hexane, heptane, isodecane or white
oil or benzene, toluene or ethylbenzene, also linear or branched
C2-Cao-a-olefins such as l-butene, l-pentene, propylene or hexene.
A particularly suitable suspension medium is, for example, white

0il, .aamely a liquid mixture ot saturated, aliphatic-
25 hydrocarbons,

The suspension obtained in this way is kept in motion by means of

suitable stirrers, for example by means of anchor stirrers or

blade stirrers. Particularly suitable stirrers include Viscoprop
30 stirrers from Ekato. The stirrer speed is usually f£rxom 5 to 300

revolutions per minute, in particular from 10 to 150 revolutions
‘ per minute.

The catalyst-contailning suspension is discharged from the

35 reservoir by means of an appropriate pump and continuously
circulated by being conveyed via the three-way metering valve
within a closed piping system back into the reservoir. Pumps
suitable for this purpose are, for example, displacement pumps or
diaphragm pumps. Particularly well suited pumps are, inter alia,

40 Cerex diaphragm pumps from Bran & Lucbbe in Norderstedt. It is
advisable to circulate the volume in the reservoir from 0.1 to §
times, preferably from 0.5 to 2 times, per hour. The circulation
is preferably monitored by means of a mass flow meter. For this
purpose, it is possible to use, inter alia, mass flow meters of

-~ ——. .. 45 the trade name-Promass from Endress & Hausser. The S

catalyst-containing suspension is metered into the reactor by
firstly setting, by means of the three~way metering valve, a
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. Subsequently, the cocatalysts, for example the aluminum compound
b) and the electron donor compounds c) in the case of
Ziegler-Natta catalysts or the cocatalysts used in the case of

35 metallocene catalysts, e.g. triethylaluminum or
triisobutylaluminum, are firstly introduced into the reactor and,
after addition of the appropriate monomers, the actual chemical
reaction, for example the polymerization of the C;-Czp~0lefins, is
then carried out.

40
The polymerization can be carried out under customary reaction
conditions, preferably at from 40 to 150°C and pressures of from 1
to 100 bar. Preference is given to temperatures of from 40 to
120°C, in particular from 60 to 100°C, and pressures of from 10 to

e .. 48550 bar, in partiocular from-15-to 40 bar.  The molar masé of the
C2-Czo-olefin polymers formed can be controlled and set by
addition of regulators customary in polymerization technology,
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In a first step, a finely divided silica gel having a mean
particle diameter of 30 pm, a pore volume of 1.5 cm3/g and a
specific surface area of 260 m?/g was admixed with a solution of
15 n-butyloctylmagnesium in n-heptane, using 0.3 mol of the
magnesium compound per mole of SiO;. The finely divided silica gel
. additionally had a mean particle size of the primary particles of
3-5 um and had voids and channels which had a diameter of 3-5 um
and a macroscopic proportion by volume of the total particle of
'20 about 15%. The mixture was stirred at 95°C for 45 minutes and then
cooled to 20°C, after which 10 times the molar amount, based on
the organomagnesium compound, of hydrogen chloride was passed
into the mixture. After 60 minutes, the reaction product was
admixed with 3 ‘mol of athanol per mole of magnesium while
25 stirring contlnually This mixture was stirred at B0°C for 0.5
hour and subsequently admixed with 7.2 mol of titanium
tetrachloride and 0.5 mol of di-n-butyl phthalate, in each case
per 1 mol of magnesium. The mixture was subseguently stirred at
100°C for 1 hour, and the solid obtained in this way was filtered
30 off and washed a number of times with ethylbenzene.

. The resulting solid product was extracted at 125°C with a 10%
strength by volume solution of titanium tetrachloride in
ethylbenzene for 3 hours. The solid product was then separated

35 from the extractant by filtration and washed with n-heptane until
the washings contained only 0.3% by weight of titanium
tetrachloride.

The titanium-containing solid component a) comprised
40

3.5% by weight of Ti
7.4% by weight of Mg
28.2% by weight of Cl,

45 In addition to the titanium-containing solid component a);, —
triethylaluminum and organic silane compounds were used as
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In addition, 0.3 kg of triethylaluminum per metric ton of fresh
propylene (0.3 kg/t of fresh propylene) and 0.1 kg of

20 isobutylisopropyldimethoxysilane per metric ton of fresh
propylene and hydrogen as molar mass regulator in an amount of
110 g per metric ton of fresh propylene were metered into the
polymerization reactor. Propylene and ethylene were subsequently
polymerized under the conditions, i.e. temperature and pressure,

25 indicated in Table I at an average residence time of 1.8 hours.
The particle size distribution of the propylene-ethylene
copolymer obtained, together with the standard deviations for the
parameters pressure and temperature, are shown in Table I below.

30 Example 2

. The procedure of Example 1 was repeated, but a higher pressure
and a higher temperature were employed.

35 Comparative Example A

A 100 1 stirred vesssel was charged with a 15% by weight
suspension of the titanium-containing solid component in white
oil (Winog 70). The catalyst was fed downward by means of a

40 double check feeder installed at the bottom outlet of the vessel
using a pause time of 80 seconds (closed position) and a metering
time of 3 seconds (metering position) and conveyed into the
reactor by means of 240 kg/h of propylene. The polymerization
conditions correspond to those of Example 1. It can be seen from

45 the data in Table I that the reaction parameters.(cf. standard- —
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25 Example 4

The procedure of Example 1 according to the present invention was
repeated, but a metallocene catalyst comprising
rac-dimethylsilanediylbis(2-methylbenzo[e]indenyl)zirconium
30 dichloride supported on silica gel was used in place of the
titanium-containing solid component a) and no organic silane was
’ introduced. In addition, 20 g of isopropanol per metric ton of
fresh propylene were metered in.

35 Comparative Example D

The procedure of Comparative Example A was repeated, but the
metallocene catalyst of Example 4 was used and no silane was
introduced. 20 g of hydrogen per metric ton of fresh propylene
40 were metered in. Only propylene was polymerized. The resulting
propylene polymer displayed an increased proportion of coarse
particles in the screening unit (particle size >4 mm).

Comparative Example E
.. _ 45 S o O

A 100 1l stirred vessel was charged with a 15% by weight
suspension of the titanium-containing solid component a) in white
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11. A method as claimed in any of claims 1 to 10, wherein the
catalyst is suspended in propylene.
10
12. An apparatus for metering catalysts into a reactor,
comprising a reservoir in which the catalyst 1s suspended in
a hydrocarbon and which is provided with a suitable stirrer
and, connected thereto, a piping system provided with & pump
1s by means of which the contents of the reservoir are
‘ circulated and a three-way metering valve which is connected
via a further piping system provided with a flow meter to an
ejector via which the suspension comprising the catalyst is
fed into the reactor.
20
13. An apparatus as claimed in claim 12, wherein the piping

system which circulates the contents of the reservoir is
provided with a mass flow meter.
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